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PREFACE. 


In  this  memoir  we  have  endeavored  to  give  concise  descriptions  of 
all  the  species  of  fishes  known  to  inhabit  the  waters  of  Korth  America, 
north  of  the  boundary  between  the  United  States  and  Mexico. 

The  classification  which  we  have  adopted  is  essentially  based  on  the 
views  of  Professors  Gill  and  Cope,  who  have,  it  seems  to  as,  been  more 
fortunate  in  reflecting  nature  in  their  groupings  of  the  fishes  than  have 
any  of  the  Eurox>ean  systematists.  In  our  arrangement  of  the  families 
and  genera,  we  have  eudeavored  to  avoid,  on  the  one  hand,  unnatural 
associations,  and  on  the  other,  subdivision  beyond  reasonable  limits. 
Genera  to  which  we  have  been  unable  to  give  precise  definition  have 
l>een  rarely  adopted. 

The  rules  of  nomenclature  generally  recognized  by  naturalists,  and 
recently  admirably  formulated  by  Mr.  W.  H.  Dall,  have  been  followed 
without  deviation,  except  such  as  may  be  due  to  ignorance  of  all  the 
facts  in  any  particular  case.    Most  of  the  present  confusion  in  nomen- 
clataie  is  due  to  the  neglect  of  established  rules,  and  the  only  way  out 
of  this  confusion  is  through  the  rigid  enforcement  of  these  rules.    There 
is  little  hope  for  uniformity  in  nomenclature  so  long  as  individual  prefer- 
ence or  caprice  is  allowed  to  affect  it. 

We  are  under  obligations  to  Prof.  Spencer  F.  Baird,  to  Prof.  G. 
Brown  Goode,  and  to  Dr.*  Tarleton  H.  Bean,  for  many  aids,  especially 
^n  connection  with  our  use  of  the  specimens  in  the  United  States  Na- 
tional Museum.  To  Dr.  Bean,  in  particular,  we  have  been  indebted  for 
help  of  various  sorts,  including  many  unpublished  notes.  To  Dr.  Theo- 
dore Gill  and  to  Prof.  B.  D.  Cope,  we  are  indebted  for  numerous  aids 
«nd  suggestions.  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
^ogy,  has  given  us  considenible  assistance  on  the  Elasmobranchs. 
^«  Chas.  L.  McKay,  of  the  United  States  Signal  Service,  has  revised 
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our  account  of  the  Centrarchidce.  Prof.  S.  A.  Forbes,  of  the  Illinois 
Laboratory  of  Natural  History,  has  furnished  numerous  notes  on  the 
PercidcB  and  Cyprinidoe  of  Illinois.  Prof.  Felipe  Poey,  of  Havana,  has 
given  valuable  information  in  regard  to  the  fishes  of  the  Florida  Keys. 
Professor  O.  P.  Hay,  of  Butler  University,  has  famished  us  manuscript 
descriptions  of  species  new  to  science.  Miss  Rosa  Smith,  Mr.  Joseph 
Swain,  and  especially  Mrs.  Susan  B.  Jordan,  have  given  important  per- 
sonal assistance  in  the  verification  of  the  descriptions  in  our  manu- 
scripts. 

Finally,  we  may  refer  to  the  early  encouragement  received  from  Dr. 
Elliott  Coues,  whose  advice  and  example  led  us  to  undertake  to  do  for 
American  Ichthyology,  so  far  as  lay  in  our  power,  what  Coues'  "  Key 
to  North  American  Birds"  has  done  for  American  Ornithology. 

A  Bibliography  of  North  American  Ichthyology  is  soon  to  be  pub- 
lished by  Professor  Goode.  We  have  therefore  not  attempted  to  give 
a  list  of  the  works  consulted  by  us.  We  have  endeavored  to  examine 
everything  pertaining  to  American  Ichthyology. 

Under  the  head  of  each  species,  enough  synonymy  has  been  given  to 
connect  this  work  with  other  descriptive  works,  and  no  more.  Refer- 
ence is  made  to  the  original  description  of  each  species,  to  the  descri])- 
tions  in  Dr.  Qiinther's  '* Catalogue  of  the  Fishes  of  the  British  Museum,'' 
and  to  other  works  in  which  special  information  is  given  or  in  which 
some  name  different  from  the  one  adopted  by  us  is  employed. 

This  work  was  first  prepared  for  the  press  in  1879,  during  which  year 
a  portion  of  it  was  printed.  Since  then  the  printing  has  been  several 
times  interrupted,  chiefly  by  the  absence  of  the  authors  while  engaged 
in  field-work.  It  was  finished  in  September,  1882.  The  manuscriptvS 
imprinted  have  been  from  time  to  time  revised,  and  each  part  has  been 
brought  up  to  the  date  of  finally  leaving  our  hands.  The  fact  that  the 
printing  ha«  extended  over  more  than  three  years, — three  of  the  most 
active  years  in  the  history  of  American  Ichthyology, — will  account  for 
some  discrepancies  between  the  first  and  last  parts  of  the  work.  In  the 
Addenda,  we  have  included  the  species  which  have  been  described 
since  the  printing  of  the  accounts  of  the  families  to  which  they  re- 
spectively belong. 

DAVID  S.  JORDAX. 
CHARLES  H.  GILBERT. 

Indiana  University, 

Bloomington^  Ind.^  September  14,  1882. 
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Note. — In  oar  descriptions  the  length  of  the  fish  is  always  measured 
from  the  tip  of  the  snout  to  the  end  of  the  last  vertebra:  the  caudal 
fin  being  not  included.  The  expressions  "  head  4"  or  "  depth  4^*  mean 
that  the  length  of  the  head,  in  the  one  case,  or  the  greatest  depth  of  the 
body,  in  the  other,  is  one-fourth  of  the  length  of  the  fish.  *^  Lat.  1.^  indi- 
cates the  number  of  scales  in  the  lateral  line;  when,  however,  the  num- 
ber of  transverse  series  of  scales  between  the  head  and  the  caudal  fin  is 
different  fix)m  the  number  pierced  by  the  lateral  line  we  have  usually 
given  the  former  number.  The  measurements  given  in  .the  text  are 
intended  to  apply  to  mature  fishes.  Young  fishes  have  usually  the 
depth  less^  the  head  larger,  the  mouth  smaller,  and  the  eye  larger,  tliau 
adult  examples  of  the  same  species. 

In  the  synonymy  of  any  species,  where  an  author  quoted  has  used  the 
name  adopted  by  us,  that  name  is  not  repeated.  DescriptioDS  not  taken 
trom  specimens,  or  at  least  not  verified  by  us,  are,  in  all  cases,  credited 
to  the  author  from  whom  they  have  been  copied. 
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994  (ft).  iosJ.  &G.     (Addenda) 948 

349.  Typhlogobins  Steind 639 

995.  call fomiensis  Steind 639 

350.  Tyntlastes  Gtbr 639 

996.  sagittaGthr 639 

350  (ft).  loglossus  Bean.    (Addenda) 1 948 

99(5  (6).  callinnis  Bean.   (Addenda) 949 

Family  105.  Chiridie 640 

351(a).  Pleiirogrammus  Gill.     (Addenda) .' 642,949 

997.  monopterygins  Pall 642 

351  (6).  Hexagrammus  Steller 641 

998.  ordinatiiv  Cope 642 

999.  asper  Steller 643 

999(6).  BcaberBean.     (Addenda) 949 

1000.  saperciliosns  Pall 644 

1001.  decagrammas  Pall 645 

352.  Ophiodon  Grd 646 

1002.  eloDgatns  Grd 646 

353.  ZaniolepisGrd 647 

1003.  latipiDuU  Grd 647 

354.  Oxylebins  Gill 648 

1004.  pictusGill 648 

355.  Myriolepis  Lock 649 

1005.  zoniferLock 649 

356.  Anoplopoma  Ayres 649 

1006.  fimbria  Pallas 050 

F»milyl06.  ScorpsBnidie 650 

357.  Sebastes  Cuvier 651 

1007.  marinns  Linn 651 

388.  Sebastodes  Gill 652 
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^  Sebaatodea ^ 656 

1008.  pauclspinis  Ayres 656 

§  Sebaatoeomus  GiU. 657 

1009.  flavidus  Ayres 657 

1010.  raclanopsGrd 658 

1011.  ciliatus  Tiles 658 

1012.  mystinus  Jor.  4&  Gilb 659 

1013.  entomelas  J.  &G 659 

1014.  ovalls  Ayres 660 

1015.  prorlger J.  AG 661 

1016.  atrovirens  J.  &  G 662 

1017.  pinnigerGill 662 

1018.  miniatus  J.  &G 663 

$  Stbaatomua  GUI 664 

1019.  ruber  Ayres 665 

1019(6).  umbrosus  J.  &  G.    (Addenda) 950 

1020.  constellatus  J.  &G 665 

1021.  rosaceusGrd - , 666 

1022.  rhodocbloris  J.  &  G 667 

1023.  chlorostictus  J.  &  G 668 

1024.  elongatus  Ayres 669 

1025.  rnbrivinctns  J.  &  G 669 

$  SebaatidUhya  Gin 670 

1026.  auriculatusGrd 670 

1027.  rastrelliger  J.  &  G 671 

1028.  cauriuuM  Rich 672 

1028  (&).  vexillaris  J.  &G 672 

1029.  raaligerJ.  4&  G 673 

1030.  camatus  J.  &  G 674 

1031.' cbrysomelas  J.  &  G 675 

1032.  nebulosus  Ayres 676 

1033.  serriceps  J.  &G 676 

1034.  nigrocinctns  Ayres 677 

359.  ScorptenaL 678 

1035.  dactyloptera  De  I^  Boche 679 

1036.  guttataGrd 679 

1037.  plumieri  Bloch 680 

1038  (&).  steamsi  Goode  &  Bean.    (Addenda) 951 

1038  (c).  calcarata  Goode  &  Bean.    (Addenda) 952 

360.  Setarches  Johnson 682 

1039.  parmatus  Goode 682 

Family  107.  Cottid» 682 

361.  Hemitripterus  Cuvier 686 

1040.  americanus  Gm 685 

1041.  cavifrons  Lock 686 

362.  Ascelichthys  J.  &G 686 

1042.  rUodorus  J.  &G 686 

363.  Psychrolutcs  Gtintber 686 

1043.  paradoxus  Gthr 687 

364.  Cottunculus  Collett 687 

1044.  microps  Collett 688 

1045.  torvus  Goode 688 
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Clan  IV.  Pisces— continued. 
SabclasB  Pbysoclisti. 
Older  T.  Acanthopteri. 
Family  107.  Cottidse. 

365.  Icelns  Kroyer 

$  Ariedius  Grd 
L046.  lateralis  Grd 
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a»7. 


047.  notospilotus  Grd 

$  Ieelu8 , 

048.  hamatas  Kroyer 

049.  quadriseriatosLock. 
$  ChitonottMhock 

050.  megadephalas  Lock 

051.  pa^ttensis  Steind.. 

» 

052.  uncinatos  Reinh  . . . 


689 
689 
689 
690 
690 
691 
691 
691 
692 
692 

693 
693 
693 
694 


053.  bicomis  Reinh 

XJranidea  De  Kay 

$  TaurideaJoT,  &  Rice 

054.  riceiNelson.    (Addenda) 694,953 

694 

694 

695 

953 

69.1 

695 

696 

696 

, 696 

697 

698 


J  CoUopH$QTd 

055.  asperaRich 

056.  semiscabra  Cope 

056  (5).  rbothea  Rosa  Smith.    (Addenda) 

J  PotamoooitKs  Gill 

057.  ^osaGrd 

058.  ponctnlata  Gill 

059.  bendirei  Bean 

060.  lichardsoni  Agassiz.., 

061.  wbeeleri  Cope 

J  Uraindea 

062.  cognataRich.. 698,953 

062(d).  spilotaCope.    (Addenda) 954 
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063.  miDutaPall 698 

064.  marginata  Bean 698 

065.  viscosa  Hald 698 

066.  gracilis  Heck 699 

067.  gobioidesGrd 699 

068.  boleoidesGrd 699 

069.  franklioi  Ag 699,954 


069  (6).  formosa  Grd.    (Addenda) 

070.hoyiPntn 

Cottus  L 

071.  bnbalisL 

072.  octodecimspinoens  Mitch . . . . . 

073.  iBDens  Mitch 

074.  scorpioides  Fabr 

075.  soorpinsL , 

076.  polyacanthooephalns  Pall 

077.  labradoricDs  Grd 

078.  t»Dioptems  Kner , 

079.  qoadricomisL 

060.  hnmilis  Bean 

081.  jack  C  A;  y 


955 
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1083.  polarisSab 706 
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872.  Triglops  Reinb - 712 
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1096.  armatosGrd 713 

374.  Hemilepidotns  Cnv 714 

1097.  spinosos  Ayr 714 

1098.  jordani  Bean 715 

1099.  tracburus  Pall 715 

375.  MelletesBean : 716 

1100.  papilio  Bean 716 

376.  ScorpaBnicbtbys  Grd i 716 

1101.  marmoratus  Ayr 716 

377.  Oligocottus  Grd 717 

iClinocottiu  GiU 717 

1102.  analis  Grd 717 

§  Oligocottus 718 

1103.  maculosusGrd 718 

^  Blennicottus  GiW 718 

1104.  globicepsGrd 718 

378.  BlepsiasCnv 719 

1105.  cirrbosns  Pall 719 

1106.  bUobusC.  &  V 720 

379.  Nauticbtbys  Grd 720 

1107.  oculofasciatus  Grd 721 

380.  Rbampbocottns  Gthr 721 

1108.  ricbardsoui  Gtbr 722 

Family  108  (a).  Agonidse 722 

381.  Aspidopboroides  Lac 724 

1109.  monopterygins  Blocb 724 

1110.  inermisGtbr 725 

382.  Sipbagonus  Steind 725 

nil.  barbatns  Steind 725 

383.  Leptagonus  Gill.    (Addenda) 726,955 


TABLE    OF   CONTENTS.  XLVII 
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[384.  AgonusB.  &  8] 728 

[1116.  cataphractus  L] 728 

385.  Bothragonus  Gill 728 

1117.  swani  Steind 729 

386.  Odontopyxis  Lock 729 

1118.  trispinosnsLock 729 

387.  Podothecus  Gill 729 

1119.  vulsusJ.&G 730 

1120.  acii)en8erina8  Tiles 730 

Family  108  (6).  Triglid® 731 

388.  Peristedinm  Lac 73'Z 

1121.  miniatum  Goode 732 

[389.  TriglaL.] 733 

[1122.  cuculusL.] 733 

390.  Prionotus  Lac 733 

^OmiohthysSw 734 

1123.  scitulus  J.  &  G.    (Addenda)' 734,956 

1123(6).  punctatnsBl.    (Addenda) 956 

1124.  palmipesMitch 734 

$  Prianotu9 735 

1125.  tribulns  C.  &  V 735 

1126.  evolansL 735 

1127.  stephanophrys  Lock 736 

391.  Cephalacanthus  Lac 737 

1128.  volitansL.     (Addenda) 738,957 

Family  109.  Liparidid® 738 

392.  Amitra  GU)ode : 739' 

1129.  liparina  Goode 739 

393.  Careproctus  Kroy 740 

1130.  gelatinosnsPall 740 

1130(6).  reinhardi  Kroy.    (Addenda) ^7 

394.  LiparisL 740 

iAciinochir  Gill 741 

1131.  majof  Walb 741 

^Uparis 740 

1132.  pulcbella  Ayr 741 

1133.  gibba  Bean 741 

1135.  tnnicata  Keinb 742 

1136(1134).  lineata  Lepechin 742 

1137.  ranulaG.  &B 742 

1138.  montagni  Don 743 

1139.  caUiodon  Pall 743 

1140.  cyclopusGthr 743 

^Neoliparis  Steind 744 

1141.  mucosa  Ayr 744 
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Class  IV.  Pisces— continued.  ] 
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1147  (6).  virgatnlns  J.  &  G.    (Addenda) 
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398.  BatrachusB.  &  S 
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1149  (h).  pardns  G.  &  B. 

399.  Porichtbys  Grd 

1150.  margaritatus  Ricb.   (Addenda) 751 

1150  (5).  plectrodonJ.  &  G.    (Addenda) 

Family  113.  Leptoscopidse 

400.  Dactyloscopns  Gill 

1151.  tridigitatus  Gill 

Family  114.  BlenniidsB 

401.  Opbioblenuins  Gill 

1152.  webbiVal 

402.  ChasmodesC.  &  V 

1153.  bosquianus  Lac 

1154.  quadrifasciatus  Wood 

1154(2)).  sabnrrsB  J.  &  G.    (Addenda) 

403.  Isesthes  J.  &  G 

1155.  gilberti  Jor.    (Addenda) 75' 

1155(6).  gentilisGrd.    (Addenda) '. 

1156.  pnnctatns  Wood • 

1156  (h).  bentzi  Le  S.    (Addenda) 

1156  (c).  iontbaa  J.  Sl  G.    (Addenda) 

1156  {d).  Hcrntator  J.  &  G.    (Addenda) 

404.  Hypleurocliilus  Gill 

1157.  multifiliHGrd ^ 

1158.  geminatns  Wood 

405.  Blennius  L 

$  Blennius 

[1159.  fncorumC.  &  V.l 

1159(6).  steamsi  J.  &  G.    (Addenda) 

1159  (o).  favosns  Goode  &  Bean.    (Addenda) 

1159  ((f).  asterias  Goode  &,  Bean.    (Addenda) 

$  Pholis  Cuv 

1160.  carolinns  C.  &  V 

406.  NeoclinusGrd 

1161.  satiricns  Grd 

1162.  blancbardi  Grd 

407.  ClinusCnv 
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Family  114.  Bleoniidae. 

$  Ldbro8amusSw 762 

1163.  uochipinnis  Q.  &G 762 

$  GibboMia  CooT^ 763 

1164.  evidesJ.  &G 763 

408.  HeteroetichuB  Grd 76:» 

1165.  rostratus  Grd 764 

409.  Cremnobates  Gthr  764 

1166.  integripinnis  R.  Smith 764 

1166  (&).  marmoratas  Steind.    (Addenda) 962 

410.  Chirolophos  Sw 765 

1167.  polyactocepbalus  Pall 765 

411.  MnneDoides  Lac 766 

$  Mur(BHaides.,,.^ 767 

1168.  gunnellus  L 767 

1169.  f»8ciatU8  B.  &S 767 

1170.  oniatas  Grd 767 

1171.  roaxillaris  Bean 768 

1172.  dol'cbogafiter  Pall 768 

$  Asternopteryx  RUpp 769 

1173.  gunelliformis  RUpp 769 

412.  Apodichtbys  Grd 769 

1174.  flavidns  Grd 769 

1175.  fncorum  J.  &  G 770 

413.  Anoplarcbns  Gill 770 

1176.  atropurpureus  Kittl 771 

1177.  alectrolopbns  Pall 771 

414.  XiphisterJor 771 

1178.  cbirus  J.  &G 772 

1179.  mucosns  Grd 772 

1180.  rni>e8tri8  J.  &G 7'.3 

415.  Cebedichthys  Ayres 773 

1181.  violacens  Grd 774 

416.  Eamesogrammas  Gill 774 

1182.  prsBciflus  Kroy 774 

1183.  snbbifarcatns  Stor 775 

417.  Sticbaens  Reinh 775 

1184.  pnnctatus  Fabr 775 

418.  Notogrammns  Bean 776 

1185.  rotbrocki  Bean 776 

419.  Lnmpenns  Reinh 776 

^  LeptoclinuB  G'\\\ , 777 

1186.  macnlatns  Fries 777 

$  AnviarchuB  G\\\ 777 

1187.  medins  Reinh 777 

^Lumpenus 777 

1188.  angniUaris  Pall 777 

1189.  fabricii  C.  &  V 778 

420.  Leptoblennins  Gill 778 

1190.  nnbilnsRich 778 

1191.  serpentinus  Stor 778 

1192.  lampetrssformis  Walb 779 

BqH.  Kat  Mos.  No.  16 ly 
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Class  rv.  Pisces — continued. 
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421.  Delolepis  Bean , 

1193.  virgatns  Bean 

422.  Cryptacanthodes  Stor , 

1194.  macolatus  Stor 

423.  AnarrhichasL 

1195.  lupus  L 

1196.  minor  Olafs 
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424.  Anarrhichthys  Ayres , 
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425.  Zoarces  Cuv 

1200.  angnillaris  Peck , 

42<).  Lycodopsis  Coll , 
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1202.  pancidenH  Lock 

427.  Lycodes  Reiuh 

1203.  paxillusG.  &B 

1204.  verrilli  G.  &  B 

1205.  vahliReinh 

1206.  esmarki  Coll 
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1211.  Diucosus  Rich 

1212.  turned  Bean 

1213.  polarisSab 

429.  Gymnelis  Reinh 

1214.  viridis  Fabr 

1215.  stigma  Benn 

430.  Uronectes  Gthr 

1216.  parrii  Ross 

Family  116  Cougrogadidie 

431.  Scytaliua  J.  &G 

1217.  cerdale  J.  &  G .: 

Family  117.  Fierasferidse 

432.  FierasferCnv 

1218.  dubius  Putn 

Family  118.  Ophidiidffl...r 

433.  OphidiumL 

$  Ophidium 

1219.  marginatum  Dek 

1220.  josephi  Grd 

1221.  holbrooki  Putn , 

1 22 1  (b).  graellsi  Poey .    (Addenda) 

1222.  taylori  Grd 

$  Leptophidium  Gill 

1223.  profundornm  Gill 

433  (6).  Genypterus  Philippi.    (Addenda) 

1223  (6).  omostigma  J.  &  Q.    (Addenda)  .. 
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15225.  marginatus  Ayres 796 

436.  OnosHlBso 796 
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1230.  earlliBean 798 
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1233.  chesteri  G.  &  B 799 
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1233  (6).  violaG.  &B 800 
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1235.  vulgaris  Flem 801 

441.  LotaCuv 801 

12:«.  maculosa  Le  8 802 

442.  BrosmlusCuv 802 

1237.  brosmeMiill 802 

443.  GadnsL 803 

^  Melanofframmus  Gill 803 

1238.  aBglifinusL •- 803 

§  Gadu9 804 

1239.  callariasL 804 

$  It/ena  Sw 804 

1240.  gracilis  Tiles 804 

§  Microgadu9  Gill 805 

1241.  proximus  Grd 805 

1242.  tomcod  Walb 806 

§  PollacfUuamiaa 806 

1243.  virensL 806 

1244.  chaloogrammns  Pall ^ 807 

i  Boreogadua  Gthr  807 

1245.  saida  Lepechia .  • '. 807 

444.  Hypsicometes  Goode 808 

1246.  gobioides  Goode 808 

445.  MerinciusBaf 808 

1247.  bilinearis  Mitch 809 

1248.  smiridusBaf 809 

1249.  prodactus  Ayres 809 
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44&  Chiasmodon  Johns 810 

1850.  niger  Johns 810 
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1256.  p^fitulus  Goode  &  Bean.    (Addenda) 816,964 
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$  Paralichthys 821 

1264  californicus  Ayr 821 

1265.  ocellaris  Dek.     (Addenda) 822,972 

1266.  dentatusL 822 

1267.  albigutta  J.  &G ^3 

1268.  squamilentus  J.  &G 823 

1269.  oblongusMit 824 

1270.  onimatusj.  &G 624 

$  Xyatrcurys  J,  &.  G 825 

1271.  liolepis  J.  &G 825 

455.  Hippoglossoides  Gottsche 825 

$  Hippogloaaoidea 826 

1272.  pHtetiisoideB  Fabr 826 

1273.  elassodon  J.  &G 826 

1274.  jordani  Lock 827 

1275.  exiUs  J.  &G 827 

$  Paettichihya  Gid 828 

1276.  melanostictns  Grd 828 

456.  Pleuronicbtbys  Grd .' 828 

1277.  decurrens  J.  &  G 829 

1278.  verticalis  J.  &  G 829 

1279.  coenosusGrd 830 

457.  Hypsopsetta  Gill 830 
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A  SYNOPSIS  OF  THE  FISHES  OF  NORTH  AMERICA. 


Ichthyology  (i'/Ou^j  fish;  ^o^'oc,  a  discourse)  is  the  science  of  fishes. 
A  ^^fish,"  in  the  popular  sense,  is  a  member  of  any  oi)e  of  the  four  classes 
of  aquatic  or  fish-like  vertebrates,  the  groups  here  designated  as  PisceSy 
jEla^mobranchiij  Marsipobranchiiy  and  Lcptocardii.  A  fish,  in  this  com- 
l>rehen8ive  and  somewhat  indefinite  sense,  may  be  defined  as  a  cold- 
blooded vertebnite,  adapted  for  life  in  the  water ;  breathing  by  means  of 
gills;  having  the  limbs,  if  present,  developed  as  fins ;  the  fingers  and  toes 
being  represented  by  c4irtilaginous  rays  connected  by  membrane;  the 
exoskeleton  obsolete  or  developed  as  scales  or  bony  plates ;  and  one  or 
more  fins  developed  on  the  median  line  of  the  body,  usually  composed 
of  rays  connected  by  membrane. 

Of  a  "fish"  in  the  popular  sense  one  could  hardly  say  more,  without 
the  necessity  of  the  constant  introduction  of  exceptions.  Of  a  "  true 
fish,"  a  fish  in  a  strict  zoological  sense, — that  is,  a  member  of  the  class 
PisceSj — a  definition  will  be  given  further  on. 

Among  the  fish-like  vertebrates,  the  writers,  following  Professor  Gill 
and  other  eminent  authorities,  recognize  four  classes,  considered  as 
co-ordinate  with  the  classes  Batrachiaj  Reptilian  Aves^  and  Mammalia. 
These  four  classes  have  been  thus  limited  and  characterized: 

ANALYSIS  OF  THE  CLASSES  OF  FISH-LIKE  VERTEBRATES. 

*  SkaU  tmdeveloped,  with  the  notochord  persistent  and  extending  to  the  anterior  end 
of  the  head.    Brain  not  distinctly  differentiated.    Heart  none. 

Leptocardii,  1. 

**  SkoU  more  or  leas  developed,  with  the  notochord  not  continued  forward  beyond 

the  pitnitary  body.    Brain  differentiated  and  distinctly  dovelopccL    Heart 

developed  and  divided  at  least  into  an  anricle  and  a  ventricle. 

t  SkuU  imperfectly  developed,  and  with  no  lower  Jaw.     Paired  fins  undeveloped, 

with  no  shonlder-girdle  nor  i>elvic  elements.    Gills  purse-shaped, 

MARSIPOBRANX^nil,  2. 

ft  SkoU  weU  develoi>ed  and  with  a  lower  jaw.'  Paired  fins  developed  (sometimes 
absent  throngh  atrophy) ;  aud  with  a  shonlder-girdle  (lyriform  or  furcula- 
shaped,  curved  forward  and  with  its  respective  sides  connected  below), 
and  with  pelvic  elements.    Gills  not  piuse-sh aped.     (Lyrifera.) 

BulL  Nat  Mus.  No.  16 1  i 


CONTRIBUTIONS  TO  NORTH  AMERICAN  ICHTHYOLOGY — ^IV. 

t  Skull  without  mombraue  bones  (a  "rudi mental  opercular  bone"  in  Chitnara); 
gills  not  free,  the  branchial  o])eniiig8  slit-like,  usually  several  in  number; 
exoskeleton  x)lacoid,  sometimes  obsolete;  eggs  few  and  large. 

El«A8M0BRAXCim,  3. 

^t  &kull  with  membrane  bones ;  gills  free ;  branchial  openings  a  single  slit  on 
each  side,  sometimes  confluent ;  exoskeleton  various,  not  plocoid ;  eggi 
comparatively  small  and  numerous PisCE^,  4. 


Class  I -LEPTOCARDII. 

(The  Lancelets.) 

Skeleton  membrauo-cartilaginons ;  skull  undevelojied,  with  the  noto- 
chord  persistent  and  extending  to  the  anterior  end  of  the  head.  Brain 
not  difterentiated.  No  heart;  the  function  of  the  heart  being  performed 
by  pulsating  sinuses.  Blood  colorless,  liespiratory  cavity  confluent  with 
the  cavity  of  the  abdomen ;  branchial  clefts  in  great  number,  the  water 
being  expelled  through  an  abdominal  pore  in  front  of  the  vent.  Jaws 
none ;  the  mouth  a  longitudinal  fissure,  with  cirri  on  each  side. 

Small  marine  animals  highly  interesting  to  the  zoologist  as  exhibiting 
the  lowest  degree  of  development  of  the  vertebrate  type.  The  class 
includes  but  the  single  order  Cirrostomi.  (Aexro?,  thin ;  xapdia^  heart.) 
(Subclass  Leptocardii  Gunther,  viii,  513-514.) 

Order  A.-CIRROSTOMI. 

{The  Cirrostomes.) 

This  order  is  equivalent  to  the  family  BranchiostomatidcB.  (Latin, 
cirrus^  a  lock  of  hair;  arona^  mouth :  the  mouth  being  surrounded  by  a 
fringe  of  cirri.)    (Cirrostomi  Giinther,  viii,  513-514.) 

Family  I.— BRANCHIOSTOMATID^. 

(The  Lancekts,) 

Body  elongate,  compressed,  naked,  colorless,  with  no  fins,  except  a 
rayless  fold  extending  along  the  back,  around  the  tail,  past  the  vent^  to 
the  abdominal  pore.  Mouth  inferior,  appearing  as  a  longitudinal  fis- 
sure, surrounded  by  conspicuous,  rather  stiff  cirri.  Eye  nidimentary. 
Liver  reduced  to  a  blind  sac  of  the  simple  intestine. 

Genera  two,  Branchiostoma  and  Epigonopterus^  differing  chiefly  in 


MARSIPOBRANCHIL  3 

the  greater  development  of  the  dorsal  fin  in  the  latter.  Species  four 
or  more,  found  imbedded  in  the  sand  on  various  coasts.  {Cirrastomi 
Gthr.  viii,  513-514.) 

'Dorsal  fold  very  low,  nearly  nnifoTm Bbanchiostoma,  h 

1.— BRANCHIOSTOIVA  Costa,  1834. 

Lancelets. 

(Amphioxiu  Tarrell.) 

(Costa,  Ceuni  Zoologici  Napol.  1834,  p.  49:  type  Branchiaatoma  lubricum  Costa  zr  Linuuc 
laneeolatus  Pallas.) 

The  characters  of  this  genus  are  essentially  those  of  the  family  as 
given  above,  the  little  development  of  the  fins  constituting  its  chief  dis- 
tinctive character.    {iSpdj^-^ia^  gills ;  <fTo/jia,  mouth. ) 

1*  B.  carilMeiull  Sundevall. — American  LanceJet, 

This  species  occurs  in  abundance,  buried  in  the  sand  in  shallow  waters, 
along  the  American  coast,  from  the  mouth  of  Chesapeake  Bay  to  the 
West  Indies.  It  has  never  been  fully  compared  with  B,  lanceolatum  and 
other  species  of  the  genus. 

{Branchio8t4)ma  carib<Bum  SandevaU,  Oefvers.  Vet.  Akad.  Furhandl.  1853,  11.) 

Class  II.-MARSIPOBRANCHII. 

{The  Myzonts.) 

Skeleton  cartilaginous;  the  skull  imperfectly  developed,  not  separate 
from  the  vertebral  column,  ^o  ribs,  no  true  jaws,  no  limbs,  no  shoulder- 
giidle,  nor  i)elvic  elements.  Gills  in  the  form  of  fixed  sacs,  without 
branchial  arches,  six  or  more  in  number  on  each  side.  A  single  nasal 
aperture.  Mouth  subinferior,  suctorial,  nearly  circular.  Heart  with- 
out arterial  bulb.  Alilnentary  canal  straight,  simple,  without  caecal 
appendages,  pancreas,  or  spleen.  Generative  outlet  x)eritoneal.  Verti- 
cal fins  with  feeble  rays,  continuous  around  the  tail.  Naked,  eel-shaped 
animals,  inhabiting  all  waters,  (txapislmov^  a  small  pouch  or  purse; 
^Mx^^^  gills-)    (Subclass  Cyclostomata  Giinther,  viii,  499-512.) 

ORDERS  OF  MARSIPOBRANCHU. 

'Kaaaldnct  tnb^-like,  with  cartilaginoas  rings^  ponetrating  the  palate. 

Hyperotreta,  B. 

^IbmI  duel  ft  blind  sac,  not  penetrating  tho  palate Hyperoartia,  C. 
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Oedee  b.-hyperotreta. 

{The  Myxinoid  Fishes.) 

Nostiil  tube-like,  with  cartilaginous  rings,  penetrating  the  palate,  its 
l)08ition  at  the  extremity  of  the  head,  over  the  mouth  5  snout  with  eight 
barbels ;  mouth  without  lips ;  one  median  tooth  on  the  paTate  and  two 
comb-like  series  of  teeth  on  the  tongue.  Branchial  apertures  at  a  great 
dista,nce  from  the  head ;  a  series  of  mucous  sacs  along  each  side  of  the 
abdomen.  Intestine  without  spiral  valve.  Eggs  large,  with  a  homj 
case  provided  with  threads  for  adhesion.  Marine  lamprey-like  animals, 
burrowing  into  the  flesh  of  fishes,  on  which  they  feed. 

There  is  but  one  family,  Myxinidxjc^  unless  we  assign  separate  rank  to 
Bdellostoma  on  account  of  the  difference  in  the  gill-openings,  (djzepwa^ 
palate;  t/oijtot,  perforate.)    (Family  Myxinidw  Gunther,  510-512.) 

Family  II.— MYXINIDJE. 

{The  Hag-fishes.) 

The  characters  of  the  family  are  included  above.  Genera  two;  sx>ecies 
few ;  marine  animals,  foimd  in  all  temperate  seas.  {Myxinidce  Giinther, 
viii,  510-512. 

*  Branchial  apertures  one  on  each  side,  leading  by  six  ducts  to  six  branchial  sacs. 

Myxine,  2. 

**  Branchial  apertures  six  or  more  on  each  side,  each  leading  directly  to  a  branchial 

sac Bdellostoma,  3. 

a.— I»I¥XIWE  Linnffius,  1758. 

Hag-fi>shes. 

(Linnaeus,  Systema  Naturi© :  type  Mijxine  glutinosa  L.) 

Body  eel-shaped,  covered  by  a  thin  skin,  whicli  is  easily  detached. 
Along  the  lower  side,  for  nearly  the  whole  length  of  the  animal,  are 
two  rows  of  mucous  glands,  each  with  an  external  opening,  from  which 
exudes  a  quantity  of  mucus  which  renders  these  animals  during  life 
excessively  slimy.  No  eyes.  •Brain  small,  of  the  normal  fish  type. 
Skull  little  developed,  cartilaginous;  the  flexible  notochord  enclosed  in 
its  sheath,  and  extending  from  the  base  of  the  skull  to  the  end  of  the 
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taU  representing  the  spinal  column.  Mouth  round,  suctorial,  without 
lips,  with  a  pair  of  barbels  on  each  side.  Xostril  single,  large,  on 
the  median  line  above,  and  at  the  very  fi^ont  of  the  head,  provided 
with  two  pairs  of  barbels.  Teeth  strong,  a  single  median  one  on  the 
roof  of  the  mouth,  and  two  rows  on  each  side  of  the  tongue,  which  is  a 
powerful  organ,  with  a  strong  fibrous  tendon  moving  in  a  muscular 
sheath.  Alimentary  canal  a  simple,  nearly  straight  tube.  Gill-sacs 
placed  on  each  side  of  the  oesophagus,  lying  directly  against  its  outer 
walk  The  water  passes  into  them  by  a  small  pore  opening  directly 
from  the  oesoi)hagus  into  each  sac.  It  is  then  passed  out  by  a  duct, 
which  continues  backward  along  the  outer  walls  of  the  sacs  to  the 
abdominal  way  at  the  end  of  the  last  sac,  where  all  the  ducts  from  one 
side  unite  in  one,  and  the  water  is  emptied  at  the  branchial  opening  on 
each  side  of  the  median  line.  In  close  connection  with  the  branchial 
opening  on  the  left  side  there  is  a  third  opening  that  leads  by  a  very 
short  duct  to  the  oesophagus,  and  hence  into  the  branchial  sacs,  at 
times  when  the  sui)ply  through  the  mouth  is  cut  off  by  the  head  being 
buried  in  the  food  of  the  animal.  Ovary  single,  on  the  right  side.  No 
oviducts ;  the  mature  eggs  falling  into  the  abdominal  cavity  are  excluded 
through  the  peritoneal  opening  at  the  side  of  the  vent. — {Putnam.) 

A  single  species;  colorless,  parasitic  animals,  burrowing  into  the 
bodies  of  fishes,  and  found  in  all  temperate  seas.    {iJLu^dj  slime.) 

^  M*  fflvtinosa  L. — Hag-fish;  Borer;  Sletpmarken, 

Blue  above,  whitish  below ;  head  3^  to  4  in  total  length ;  tail  6 J  to  10 
^UW8  in  total  length;  lingual  teeth  8  to  11  in  each  row  {Putnam), 
Coasts  of  Europe  and  America;  not  abundant  on  our  shores. 

(L.  Syst.  NatorsD ;  GUnther,  viii,  510 ;  Putnam^  Proc.  Bost.  Soc.  Nat.  Hist.  1873,  135 : 
M«  ItaioM  Giiard,  Pioc.  Ac.  Nat.  Sci.  Phila.  1858,  223.) 


8.— BDEIiliOSTOIVIA  MUUer,  1834. 
(Ififfler,  Abhandl.  Akad.  Wiss.  Wien,  1834, 79 :  type  Petromyzon  drrhatus  Forster.) 

Ilus  genus  differs  from  Myxine  chiefly  in  the  structure  of  the  bran- 
^^  s^paratufi,  there  being  six  or  more  sacs  on  each  side  which  receive 
^^  directly  firom  the  oesophagus  as  in  Myxinej  but  the  emptying 
docts,  instead  of  passing  backward  and  downward  to  a  common  exter- 
^  opouDg,  as  in  Myxine^  pass  directly  through  the  wall  of  the  body, 
80  that  there  are  as  many  external  openings  as  there  are  gill-sacs.  Warm 
^^^   (^mXo<:^  leech ;  ttTOfiaj  mouth.) 
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8.  B.  stouti*  Lockington. 

"  Eleven  gill  openings  on  each  side ;  ten  teeth  in  the  anterior  and  nine 
in  the  jposterior  series.  Fifteen  inches  long." — {Lockington.)  Ck>a8t  of 
California^  not  rare. 

•  (Lockington,  Amer.  Nat.  Dec.  1878,  793.) 

Oedee  C.-HYPEROARTIA. 

{The  Lampreys.) 

Kasal  duct  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  Petromyzontidce.  {o-tspwa^  palate;  dprto<:j 
complete;  i.  e.,  entire.)    {Petromyzontidce  Giinther,  499-509.) 

Family  IIL— PETROMYZONTID^. 

{The  Lampreys.) 

Body  eel-shaped,  naked,  subcylindrical  ajateriorly,  compre^ssed  be- 
hind 5  mouth  nearly  circular,  suctorial,  armed  with  homy  teeth,  which 
are  simple  or  multicuspid,  resting  on  papillae ;  those  immediately  above 
and  those  immediately  below  the  opening  of  the  oesophagus  more  or 
less  specialized ;  eyes  present ;  branchial  openings  seven,  arranged  in 
a  linear  series  along  the  sides  of  the  "  chest";  nostril  on  the  top  of  the 
head ;  lips  present,  usually  fringed ;  dorsal  fin  more  or  less  deeply  di- 
vided by  a  notch ;  the  posterior  part  commonly  continuous  with  the  anal 
around  the  tail ;  intestines  with  a  spiral  valve ;  eggs  small. 

These  animals  undergo  a  metamorphosis;  the  young  are  nsnally 
toothless  and  have  the  eyes  rudimentary.  Such  forms  have,  until  lat^y, 
been  considered  as  forming  separate  genera,  which  have  been  termed 
AmmocceteSj  Scolecosomay  ChilopteruSy  etc. 

Genera  5  or*  6;  species  15  or  20;  found  in  all  waters  in  temperate 
regions.  They  attach  themselves  to  fishes  and  feed  by  scraping  off  the 
flesh  with  their  rasp-like  teeth.  Among  our  species,  four  groups,  ai>- 
parently  of  generic  value,  may  be  recognized,  but  the  characters  in 

*  This  species  may  be  identical  with  B,  polytrema  Grd.  from  Chili,  incorrectly  de- 
scribed in  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  199,  and  thus  characterized  by  Putnam, 
Proc.  Bost.  Soc.  Nat.  Hist.  1873,  1(>0: 

^*  Head  about  one  third  of  total  length,  and  contained  aboat  H  times  in  the  length  of 
the  abdomen.  Tail  containeil  7  to  8  times  in  total  length.  Base  of  tongue  beiweem  ike 
eeventh  or  eighth  pair  of  gills.  Gills  ten  on  each  side.  Length  £rom  13  to  22  inohes. 
Habitat :  Coast  of  ChUi." 
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several  instances  need  verification,  especially  in  regard  to  the  lingaal 
dentition.    {Petramyzantidw  Giinther,  viii,  499^09.) 

*  Second  dorsal  continaous  with  the  caudal. 
0.  Maxillary  tooth  single,  forming  a  crescent-shaped  plate,  with  a  distinct  cusp  at 
each  end;  between  which  is  sometimes  a  median  cusp. 

h.  Dorsal  lins  two,  well  separated  (lingual  teeth  pectinate) Lampetra,  4. 

hb.  Dorsal  fin  continuous,  merely  emarginate  (lingual  teeth  obscurely  tricuspid 
date) Ammoc<ete8,  5. 

M.  Maxillary  tooth  double  or  triple,  composed  of  two  or  three  pointed  cusps,  close 
together,  not  forming  a  crescent-shaped  plate  (lingual  teeth  in  two 
pairs,  the  posterior  pair  at  least  pectinate). 

e.  Dorsal  fin  continuous Ichthyomyzon,  6. 

oc  Dorsal  fins  entirely  separated Pbtromyzon,  7. 

4.— liAMPETRA  Gray,  1851. 
Lampems. 

(Gray,  Chondropterygians,  140:  type  Petromyzon  fluviaiiUs  Jj.) 

Lampreys  of  rather  small  size,  with  the  maxillary  tooth  single,  devel- 
oped as  a  broad  crescent-shaped  plate,  with  a  cusp  at  each  end  of  it,  the 
two  separated  by  a  broad  interspace,  in  the  middle  of  which  is  some- 
times a  smaller  cusp.  Dorsal  fin  divided  by  a  deep  notch,  which  breaks 
the  continuity  of  the  fin;  second  dorsal  connected  with  the  caudal; 
mandibulary  plate  well  developed,  the  number  and  arrangement  of  its 
teeth  varying  with  the  species;  lingual  teeth  finely  pectinate;  lips 
usually  conspicuously  fringed.  The  species  are  little  known.  One  of 
thein,  L.  fluruitiliSj  is  Euroi)ean,  and  is  closely  related  to  L.  pliimhea;  the 
other  dcvscribed  species  are  American.  (Latin,  lampetra^  a  lamprey, 
fiom  lambere^  to  suck ;  petraj  stone.) 

' Maxillary  tooth  tricuspid,  a  smaU  median  cusp  l>eing  present;  mandibulary  cusjis 
comparatively  few  and  weak.     (Enioaphenus  Gill.) 
t Mandibulary  plate  with  five  cusps,  the  middle  oues  smaller. 
t  Lips  fringed  with  couspicuoiu}  papiUse. 

^  L*  tridentata  (Gairdncr)  J.  &.  G. — Three-toothed  Lamprey, 

Lips  thick,  fringed  with  numerous  papillie,  each  papilla  standing  in 
the  middle  of  a  little  circular  depression  having  a  raised  margin,  which 

• 

18  partly  concealed  by  a  rugose  tessellated  plate  investing  the  inner 
^nrfaee  of  the  lips,  and  of  the  same  homy  nature  with  that  which  forms 
the  oatside  of  the  teeth ;  both  are  softened  and  peel  off  in  spirits.  Four 
8inan,  acute,  conical  teeth  stand  in  a  row  across  the  upper  part  of  this 
plate,  and  four  larger  ones  occupy  each  of  its  side^,  the  ui)i)er  and  lower 
P^  being  bicuspid  and  the  middle  oues  tricuspi<l ;  these  stand  on  the 
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sides  of  the  maxlUary  ring  or  inner  orifice,  and  have  their  ends  tamed 
toward  it;  the  inferior  margin  of  this  orifice  is  armed  with  a  slightly 
curved  dental  piece,  having  five  acute  points  or  teeth  (the  outer  being 
larger  than  the  three  middle);  opposite  to  it  on  the  upper  side  of  the 
orifice  is  another  piece  having  two  large,,  acutely  conical  teeth,  with 
a  smaller  central  one.  The  tongue  is  also  clothed  with  a  homy-looking 
substance,  which  is  edged  anteriorly  by  a  row  of  about  twenty  fine 
teeth.  The  dorsal  fins  rise  in  even  curves,  which  are  highest  in  the 
middle;  the  first  is  about  one  third  of  its  own  length  from  the  second. 
Back  and  sides  bluish  gray,  with  irregularly  scattered  yellowish  patches; 
belly  yellowish  white.  Size  rather  large. — {Richardson.)  Pacific  coast 
of  North  America,  ascending  streams. 

(Petromyzan  Uidentatus  Gairdncr,  MSS.;  Richardson,  F.  B.  A.  293 :  Petromyzon  cilia- 
iu8  Ayres,  Proc.  Cal.  Ac.  Sci.  1854,  44 :  Petromyzon  ciliatus  et  Hvidua  Grd.  Pac.  R.  B. 
Snrv,  378,379:  Ichihyamyzon  tridentatus  Gtlir.  viii,  50G.) 

Xt  Lips  wifliout  fringes  of  papillce. 

5.  Ij.  epihexodon  (Gill)  J.  &  G. — Six-toothed  Lamprey, 

This  species  is  said  to  differ  from  L.  tridentata  in  the  absence  of  a 
fringe  of  papillie  around  the  buccal  disk,  and  in  the  presence  of  six 
instead  of  four  teeth  in  the  upper  transverse  row. — {Girard.)  Sacra- 
mento River. 

(Petromyzon  trideniatm  Grd.  Pac.  H.  R.  Surv.  377;  not  Rich. :  £nto8phenu8  epihexodon 
GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,33.) 

ft  Mandibulary  i)late  with  six  cusps,  which  are  nearly  equal  in  size. 

6.  1a.  astori  (Grd.)  J.  <&  G. 

Lips  fringed;  head  6 J  in  length;  first  dorsal  lower  than  the  second, 
separated  from  it  by  a  space  nearly  equal  to  a  third  of  its  length;  no 
anal  fin;  yellowish  brown,  darker  above. — {Girard.)    Astoria,  Oregon, 

{Petromyzon  astori  Girard,  Pac.  R.  R.  Surv.  380 :  Ichthyomyzon  astori  Giinther,  viii,  507.) 

**  Maxillary  plate  bicuspid,  the  small  median  cusp  wanting;  mandibulary  plate  with 
about  eight  rather  strong,  subequal  teeth.     (Lampetra,) 

7*  !••  plumbea  (Ayres)  Gill. — Lead-colored  Lamprey. 

Lips  fringed;  head  8^  in  length;  first  dorsal  much  lower  than  the 
second,  and  separated  from  it  by  a  space  equal  to  half  of  its  own  length; 
tail  tapering  to  a  point;  a  single  bicuspid  tooth  on  each  side  of  the  ori- 
fice of  the  mouth.  Pacific  coast;  a  small  species,  scarcely  distinguish- 
able from  the  European  L.  fluviatilis. 

{Petromyzon  phtmheus  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.  1854,  28:  Petromyzon  ajpreti 
Giinther,  viii,  505:  Ammocates  cibarius  Girard,  Pao.  R.  R.  Surv.  383.) 
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5.— AMMOCffiTES  Dum^ril,  1817. 
Brook  Lampreys, 

(Dnin^ril — Cuvier,  R6gne  Animal :  type  Petromyzon  bra.ichialis  L.  =tbe  larval  foiin  of 
Petromyson  planeri  Bloch. ) 

Lampreys  of  small  size,  with  the  dorsal  fin  continuous,  sometimes 
emargiiiate,  but  never  divided  mto  two  fins,  the  posterior  portion  con- 
tinuous with  the  low  anal  fin  around  the  tail  j  maxillary  tooth  single, 
broad,  forming  a  crescenlic  plate,  with  a  large  bluntish  cusp  at  each 
end,  and  sometimes  a  small  median  cusj) ;  lateral  teeth  very  few ;  tongue 
with  two  broad  ti'ansverse  plates,  each  with  a  median  cusp;  species  few; 
our  single  species  is  scarcely  distinguishable  from  the  common  "Pride'' 
or  "Small  Lamprey''  of  Europe,  Ammoccetes  branchialis.  {atifw':^  sand; 
xocnj,  to  lie.) 

8.  A*  nigger  (Raf.)  Jor. — Small  Black  Lamprey. 

Head  moderate,  nearly  as  long  as  the  "chest";  the  mouth  compara- 
tively small;  lips  with  a  conspicuous  fringe  of  papillae;  doi'sal  fin  high, 
considerably  depressed  in  front  of  the  vent,  but  not  divided  into  two 
fins ;  the  posterior  lobe  highest ;  anal  fin  evident ;  anal  tube  conspicu- 
ous in  the  spring ;  eyes  moderate ;  maxillary  tooth  with  its  cusps  large, 
triangular,  well  sei)arated;  a  small  pointed  median  cusp  usually  pix.*sent 
in  the  adult ;  in  younger  sx)ecimens  the  median  cusp  is  obsolete,  and  in 
half-grown  specimens  the  tooth  forms  a  oiu'ved  plate  without  distinct 
cusps;  mandibular  plate  curved,  with  eight  to  fen  well  developed  sub- 
equal  tooth-like  lobes;  inside  of  it  is  a  plate  bearing  three  teeth ;  lingual 
teeth  transv'erse,  trifid ;  a  plate  on  each  side  of  the  buccal  orifice ;  the 
remaining  teeth  inconspicuous.  Bluish  black  above;  silvery  below.  Size 
rather  small.    L.  6  to  10. 

A  small  si>ecies  ascending  Western  streams  in  the  spring  in  great 
numbers  to  deposit  its  spawn.  Great  Lakes,  Ohio  Valley,  an<l  Ui>i>er 
Mi^issippi  Region.  It  is  perhaps  identical  with  the  Euiopean  AmmO' 
coetes  branchialis, 

{Petromyzon  nigrum  Raf.  Ich.  Oh.  84;  Jordan,  349.) 

6.— ICnTHTOMTZON  Girard,  1859. 
Silvery  Lampreys, 

(Girard,  Pac.  R.  R.  Surv.  x,  381 :  type  Petromyson  argenteus  Kirtland.) 

Lampreys  of  rather  small  size,  having  the  dorsal  fin  high  and  con- 
tinuous, with  only  a  shallow  emargination ;  the  teeth  nearly  equal  over 
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the  large  buccal  disk,  the  maxillary  teeth  being  pointed,  two  in  number, 
set  close  together,  without  interspace,  and  not  forming  a  crescent-shaped 
plate  5  lateral  teeth  all  uniciispid;  mandibulary  with  numerous  close- 
set  pointed  cusps,  appearing  like  distinct  teeth ;  lingual  teeth  in  two 
series,  the  posterior  series  finely  pectinate,  with  a  median  suture  di\iding 
it  into  a  right  and  left  crescent-shaped  comb;  anterior  series  not  divided; 
the  pectinae  coalescent.  This  genus  is  most  nearly  related  to  Petramyzon^ 
diflfering  chiefly  in  the  continuous  dorsal.  The  two  known  species  in- 
habit the  Mississippi  Valley  and  the  Great  Lakes.  (Ix^o^}  ^sh;  /loZw^  to 
suck.) 

*  Mandibulary  plate  with  seven  teeth. 

9*  I*  arg^enteus  (Kirt.)  Grd. — Silvery  Lamprey, 

Body  stoutish,  compressed  behind;  head  broad,  with  large  buccal 
disk,  which  is  fringed,  but  not  very  conspicuously ;  teeth  pretty  strong 
and  nearly  uniform,  the  two  inaxillary  teeth  being  very  similar  to  those 
on  the  rest  of  the  disk ;  mandibulary  teeth  connivent,  the  middle  ones 
the  longest ;  upper  margin  of  dorsal  scarcely  depressed  in  front  of  the 
vent.  Color  bluish;  sides  silvery,  often  mottled;  a  small  dusky  spot 
above  or  nearly  above  each  gill-opening,  usually  conspicuous.  L.  12. 
Great  Lakes  and  Mississippi  Valley ;  rather  common ;  ascending  small 
brooks  in  the  spring. 

{Petramyzon.argenteua  Kirtland,  Bost.  Jonm.  Nat.  Hist,  iii,  1840,  342,  with  plate.— 
AmmoccBtes  concolor  Kirt.  1.  c.  473,  with  plate. — Ichthyomyzon  hirudo  Grd.  Pac.  R.  R. 
Surv.  342. — Ichthyomyzon  hirudo  Gthr.  viii,  507. — Ammocates  argenteus  ot  hirudo  Jordaiii 
349-^50. — Ammoccetea  cepyptera  Abbott,  Proc.  Ac.  Nat.  ScL  Phila.  1860,  327.) 

**  Mandibulary  plate  with  nine  teeth. 

10«  I*  cajstaneus  Grd. — Chestnut-colored  Lamprey, 

Lips  with  short  fringes ;  dorsal  fin  high,  with  a  depression  in  front  of 
the  vent.  A  little  known  species,  differing  from  the  preceding,  if  at  all, 
in  the  number  of  teeth  on  the  mandibulary  plate.    Minnesota. 

(Ichthyomyzon  castaneus  Grd.  Pac.  R.  R.  Surv.  381.) 

7.— P£TRO]IITZOJ¥  Linnseus,  1758. 

Sea  Lampreys, 

i 

(Artedi  Linnsens,  Systema  Naturro;  type  Petromyzon  marinus  L.) 

Lampreys  of  medium  or  large  size,  with  the  maxillary  teeth  separatOi 
pointed,  and  close  together,  not  forming  a  crescent-shaped  plate;  man- 
dibulary plate  with  seven  to  nine  cusps;  lingual  teeth  forming  two 
crescent-shaped  plates  on  each  side;  first  dorsal  fin  well  separated  from 
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the  second,  which  is  continuous  with  the  caudal.    Species  two — ^marine, 
ascending  rivers,    {irirpaj  stone;  fiuZ<i>y  to  suck.) 

1 1*  P.  marinas  h,— Great  Sea  Lamprey. 

Head  moderate, but  little  longer  than  the  "chest";  buccal  disk  large, 
with  numerous  conical  teeth,  arranged  in  oblique  series,  those  nearest 
the  oesophagus  largest  and  partly  bicuspid;  two  pairs  of  lunate,  pecti- 
nate lingual  teeth,  one  in  front  of  the  other,  the  serrations  on  the  an- 
terior pair  usually  confluent;  fins  moderate,  the  dorsals  well  separated ; 
the  second  dorsal  with  a  depression  on  the  tail;  lips  moderately  fringed. 
Color  olive-brown,  mottled  with  hJuckish  confluent  patclies  ;  dull  brownish 
below.  Size  much  larger  than  any  of  the  other  species.  L.  24  to  36. 
Atlantic  coasts  of  Europe  and  North  America,  chiefly  northward,  ascend- 
ing streams  in  the  spring  to  deposit  its  spawn. 

{Petromtfzon  marinua  L.  Syst.  Nat.;  Gilnther,  viii,  501;  Jordan^  348. — Petromyzan 
americanus  Le  Saeur,  Trans.  Am.  Pliilos.  Soc.  i,  383. — Petromyzon  amerioanus  Storer, 
FiBh  Mass.  251.) 

12.  P.  nig^ricans  Lo  SuenT,y-Lamper-eeL 

Head  very  large,  longer  than  the  " chest '',  6J  in  length;  depth  about 
13;  body  little  compressed ;  dorsal  fins  rather  low,  distinctly  separated; 
eyes  and  mouth  very  large;  mandibulary  plate  with  7  to  9  teeth;  the 
rest  of  the  buccal  disk  covered  with  rather  large  teeih  disposed  in  ob- 
lique cross-rows,  five  or  more  in  each  row,  some  of  the  innermost  bicus- 
pid ;  anterior  as  well  as  posterior  lingual  teeth  x)ectinate ;  lips  fringed. 
Coloration  nearly  plain;  bluish  black  above,  pale  below,  usually  a  pale 
spot  between  the  eyes  on  the  top  of  the  head.  L.  12.  A  rather  small 
species  found  along  the  Atlantic  coasts  of  our  Northern  States,  and 
ascending  streams  in  the  spring  to  spawn,  some  individuals  remaining 
I)ermanently  in  fresh  water.  Abundant  in  Cayuga  Lake,  N.  Y.,  from 
which  locality  the  specimens  were  taken  on  which  the  above  description 
was  based. 

(Petromyzon  nigricans  Le  Sueur,  Traus.  Amer.  Phil.  Soo.  new  series,  i,  385 ;  Storer, 
Fish  Mass.  253. — Ammocodtea  Jluviatilis  Jordan,  349.) 

This  species  is  very  different  from  the  European  Lampetra  fluviatilis. 
It  is  possibly  only  a  variety  of  Petromyzon  marinus.  Numerous  other 
Lampreys  have  been  described  from  our  waters,  but  we  find  them  un- 
recognizable. 
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Class  III.-ELASMOBRANCHII. 

{The  Seldchians,) 

Skeleton  cartilaginous ;  skull  without  sutures.    Body  with  median  and 
paired  fins;  the  ventral  fins  abdominal;  shoulder-girdle  developed,  lyri- 
form;  caudal  fin  heterocercal,  the  upper  lobe  produced;  gills  attached 
to  the  skin  by  the  outer  margin ;  gill-openings  several,  or  single  leading 
to  several  clefts ;  membrane  bones  not  developed,  except  sometimes  a 
rudimentary  opercle;   skin  naked  or  covered  with  minute  imbricated 
scales  or  hard  plates,  sometimes  spinous ;  no  air-bladder;  arterial  bulb 
with  three  series  of  valves;  intestine  with  a  spiral  valve;  optic  nerves 
united  by  a  commissure,  not  decussating;  ovaries  with  the  ova  few  and 
large,  impregnated,  and  sometimes  developed,  internally;  embryo  with 
deciduous  external  gills;  males  with  prehensile  intromittent  organs, 
<'  claspers,"  attached  to  the  ventral  fins.    Sharks,  Skates,  and  Chimseras. 
(^Aaff/xoT,  a  plate  or  blade;  ppdy^ia^  gills.) 

ANALYSIS  OF  ORDERS  OF  ELASMOBRANCHS. 

*  Gill-openiiij^  slit-like,  5  to  7  in  number;  jaws  distinct  £rom  the  sknU.     (SabcLisa 
Selachii, ) 

t  Gill-openings  lateral s Squali,  D. 

ft  Gill-Openings  ventral Rai^,  E. 

**  Gill-openings  single,  leading  to  four  branchial  clefts ;  jaws  coalescent  with  the 
skull  (subclass  Holoccphali) Holockphau,  F. 

SuBcuss  SELACHII. 

{The  Sharks  and  Rays.) 

Elasmobranchiates  with  the  gill-openings  slit-like,  five  (rarely  six  or 
seven)  in  number;  jaws  distinct  from  the  skull;  no  opercular  nor  i)elvic 
bones ;  derivative  radii  sessile  on  the  sides  of  the  basal  bones  of  the  limbs, 
rarely  entering  the  articulation. 

As  here  understood,  this  subclass  is  equivalent  to  the  Plagiostomata  of 
authors,  and  includes  the  orders  or  suborders  Raias^  the  Bays,  and  Squalij 
the  Sharks ;  groups  which  are  i>erhaps  hardly  worthy  of  ordinal  value. 
{ffiXdxo<:j  a  shark,  from  triXd^'Ky  cartilage.) 

Ordee  D -squali. 

{The  Sharks.)    • 

Gill-openings  lateral,  slit-like,  five  to  seven  in  number;  general  form 
elongate,  the  body  gradually  passing  into  the  tail    The  typical  sharks 
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and  skates  differ  mucli  firom  each  other  in  appearance;  but  intermediate 
forms  connect  the  two  gronps  closely.  The  position  of  the  gill-openings 
is  almost  the  only  constantly  diagnostic  character.  (Suborder  SeXachoi- 
del  Giinther,  viii,  353-433.)  (Latin,  squaltts^  a  shark,  from  the  Greek 
^aA£«T,  a  shark,  which  comes  firom  r^^ir^y  a  weasel,  or  other  musteline 
animal,  from  resemblances  in  habits.) 

ANALYSIS  OF  THE  FAMILIES  OF  SQUALI. 

*  Pectoral  fins  moderate,  without  deep  notch  at  the  base  in  front. 
t  Anal  fin  absent. 

a.  Dorsal  fins  without  spine Scymnidje,  4. 

aa.  Dorsal  fins  each  prece<led  by  a  stoat  spine  (rarely  concealed  in  the  skin). 

SPINACIDiE,  5. 

ft  Anal  fin  present. 
d.  Dorsal  fins  two. 
c.  Dorsal  fins  both  without  spine. 

d.  First  dorsal  fin  behind  the  ventrals GiNOLYMOSTOMAXiDiE,  6. 

dd.  First  dorsal  entirely  in  advance  of  the  ventrals. 
e.  Caudal  fin  not  lunate,  its  upper  lobe  many  times  longer  than  the  lower, 
with  a  notch  below  toward  it«  tip ;  tail  not  keeled. 
/.  Last  gill-oi)ening  above  the  base  of  the  pectoral. 

g.  Tail  moderately  developed,  forming  less  than  one-third  of  the  total 
length ;  eyes  with  nictitating  membranes. 

A.  Head  normally  formed Galeorhinid^,  7. 

hh.  Head  hammer-shaped  or  kidney-shaped  by  the  extension  of  its 

sides Sphyrxid^,  8. 

gg.  Tail  exceedingly  long,  forming  about  half  the  total  length ;  eyes 

without  nictitating  membranes ALOPiiDiE,  9. 

ff.  Last  gill-opening  entirely  in  front  of  thoi>ectoral.CARCHARiiDJS,  10. 
ee.  Caudal  fin  lunate ;  caudal  peduncle  with  a  keel  on  each  side. 
i.  Last  gill-opening  entirely  in  front  of  ventrals. 

j,  GiU-openings  moderate ;  teeth  well  developed. Lamnid^e,  11. 
jj,  GiU-openings  very  large,  nearly  meeting  under  the  throat; 

teeth  small Cetorhinid^,  12. 

a.  Last  gill-opening  above  the  base  of  the  pectoral. 

RniNODONTIDiE,   13 

ec.  Dorsal  fins  each  armed  with  a  stout  spine HETERODONTiDiE,  14 

hb.  Dorsal  tin  single ;  the  first  dorsal  obsolete ;  gill-openings  6  or  7. 

Hexanchidje,  15. 
**  Pectoral  fins  very  large,  expanded  at  the  base  in  front,  this  expansion  separated 

from  the  neck  by  a  deep  notch ;  no  anal  fin.SQUATixiDiB,  16. 

SUPER-FAMILY  SCTMNOIDEA, 

{The  Scymnoid  Sharks.) 

Family  IV.— SCYMNIDiE. 

(The  Sleeper  Sharlcs.) 

Sharks  with  two  dorsal  fins,  both  without  spine j  and  no  anal  fin;  fins 
all  small ;  gUl-opemngs  small,  entirely  in  advance  of  pectorals ;  mouth 
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but  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each  side  of 
it ;  spiracles  preseut.  (The  absence  of  dorsal  spines  chiefly  distinguishes 
this  family  fix)m  Spiruundce.) ' 

Genera  six  5  species  six  or  more,  mostly  of  the  Atlantic    (Giinther, 
SpinacidWy  pt.  viii,  425-429.) 

•  First  dorsal  opposite  ventrals ;  teeth  equal  in  both  jaws,  very  obliqae ;  skin  rongb 
with  tubercles  and  prickles Echinorhixus,  8. 

**  First  dorsal  much  in  advance  of  ventrals;  the  dorsals  about  equal;  upper  teeth 
narrow ;  lower  quadrate,  with  a  horizontal  edge  ending  in  a  point  directed 
outwards S0MNIO6U8,  9. 

8.— ECHIJVORBUUVUS  BloinviUe,  1816. 
Spinous  Sharks. 

(Gfmiodus  Agassiz.) 
(Blainville,  1816;  type  Sqaalus  spinosus  Gmelin.) 

Two  very  small  dorsal  fins  without  spine,  the  first  opposite  the  vm- 
trals;  no  anal  fins;  skin  with  scattered  large  round  tubercles,  sur- 
mounted by  prickles,  like  those  on  a  bramble,  and,  like  them,  leaving  a 
scar  when  detached.  Mouth  crescent-shai)ed,  a  labial  fold  around  the 
angle  of  the  mouth ;  nostrils  midway  between  the  mouth  and  the  end  of 
the  snout.  Teeth  equal  in  both  jaws,  very  oblique,  the  point  being 
turned  outwards;  several  strong  denticulations  on  each  side  of  the 
principal  point.  Ko  nictit-ating  membrane.  Spiracles  small ;  gill-open- 
ings of  moderate  width.  A  single  species  of  the  East  Atlantic,  straying 
to  our  coast.    (t;^?v«c,  a  hedgehog,  or  sea-urchin ;  fitvjjy  shark.) 

13«  £•  spinosu^(Gmel.)  Blainv. — Spinous  Shark;  BoucU, 

"  Spiracles  behind  the  eye,  behind  the  vertical  from  the  angle  of  the 
mouth.  Te^th  ^ge*  I^^^sal  fins  close  together.  Each  tubercle  with  a 
small  spine  in  the  centre.  Brownish  violet,  with  or  without  dark  spots" 
{Ollnther),  A  large  shark  of  the  coasts  of  Europe  and  AMca ;  a  stray 
individual  lately  taken  on  Cape  Cod. 

(SqtMlu8  spinoeus  Gmelin  Linn.  1,  1500;  Giinther,  viii,  428.) 

9.— SOmiVIOSUS  Le  Sueur,  1818. 

« 

Sleeper  Sharks, 

(Lcpmargus  MUller  &  Henle.) 

(Le  Sueur,  Joum.  Ac.  Nat.  Sci.  Phila.   1818,  i,  222;  type,  Somnitmu  brevipinna  Le 
Sueur  =  Squalus  microcephalwi  Bloch.) 

Body  elongate ;  mouth  transverse,  little  arched,  with  a  deep  straight 
gi'oove  running  backward  from  its  angle ;  nostrils  near  the  extremity  of 
the  snout ;  jaws  feeble ;  teeth  in  upper  jaw  smaU,  narrow^  eonioal ;  lower 
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teefh  nnmerons,  in  two  or  more  series,  the  point  so  mnch  turned  aside 
that  the  inner  margin  forms  a  cutting  edge,  which  is  entire ;  spiracles 
moderate;  no  nictitating  membrane ;  gill-openings  narrow  j  fins  all  very 
small,  the  ventrals  nearly  opposite  the  second  dorsal ;  skin  uniformly 
covered  with  minute  tubercles.  Species  few,  of  the  Northern  Seas. 
(Latin,  somniosus^  sleepy.) 

14.  8.  iBicrocephalns  (Bloch)  GilL — Sleeper  Shark;  Nurse. 

Body  robust,  rapidly  tapering  behind;  greatest  depth  about  one- 
fifth  the  length ;  head  somewhat  less ;  mouth  modei*ate,  upper  jaw  with 
five  rows  of  small  sharp  teeth,  which  are  incurved  and  lancet-shaped ; 
lower  jaw  with  two  rows  of  broad,  quadrangular  teeth,  divided  in  their 
centres  by  a  perpendicular  ridge  and  directed  outwards,  about  20  teeth 
on  each  side ;  spiracles  small ;  skin  rough ;  fins  small,  the  first  dorsal 
about  as  large  as  the  ventrals  and  larger  than  the  second  dorsal ;  pecto- 
rals short ;  caudal  short  and  bluntish.  L.  8  to  20  feet  {Storer).  Gax)e 
Cod  to  the  Arctic  Seas. 

{Spuilus  microcepkalus  Bloch,  Sohn.  135 ;  SomniosHS  hrevipinna  Le  Snear,  Journ.  Ac. 
Kat  ScL  Phila.  i,  222 ;  Scymnus  brevipinnn  Storer,  Fish  Maes.  235 ;  LcBmargus  barealis 
Gfinther,Tiii,  426.) 

Family  V.— SPINACID^. 

{Th€  Dog-fishes.) 

Body  more  or  less  elongate ;  head  depressed ;  eyes  lateral,  without 
Bictitating  membrane;  mouth  inferior,  rather  large,  arched;  teeth  com- 
preBsed,  variously  formed ;  nostrils  inferior,  lateral,  near  the  front  mar- 
gin of  the  snout;  spiracles  moderate;  gill-openings  moderate,  ^re  on  each 
«de,  all  in  firont  of  the  pectoral  fins ;  dorsal  fins  ticoj  each  armed  with  a 
9^f  the  first  dorsal  in  front  of  the  x>ectorals ;  anal  fin  wanting  ;  caudal 
fin  vith  the  lower  lobe  small  or  obsolete ;  ventral  fins  inserted  pos- 
teriorly. 

Genera  six  or  more ;  species  about  fifteen ;  rather  small  sharks,  chiefly 
of  the  Atlantic.    {Spinaddce^  part,  Gunther,  viii,  417-425.) 

Teeth  eqiuJ  in  both  jaws ;  dorsal  spines  not  concealed. 
«•  Teeth  very  sniaU,  straight,  pointed,  each  with  one  or  two  smaller  cnsps  on  each 

aide Centroscyllium,  10. 

^  Teeth  moderate,  simple,  sabqnadrate,  each  with  a  nearly  horizontal  cutting 

edge,  and  a  point  directed  outward Squalus,  11. 

Teeth  unequal,  those  in  the  npper  Jaw  erect,  triangular,  those  in  the  lower  jaw 
nore  or  Imb  obHque ;  dorsal  spines  hidden  beneath  the  skin.    Cextroscymxus,  12. 
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lO.— CENTBOSCTIiUraiM  MfiUer  &  Henle,  1837. 

BUicIc  Dog-fishes. 

(Miiller  &,  Henle,  Systematische  Beschreibung  der  Plagiostomen,  191 ;  type  Spmax 
fabricii  Reinhardt.) 

Teeth  ex^ual  in  both  jaws,  very  small,  straight,  pointed,  each  with  one 
or  two  smaller  cusps  on  each  side  at  base ;  mouth  crescent-shaped,  with 
a  straight,  oblique  groove  at  its  angle ;  spiracles  moderate  j  gill-open- 
ings rather  narrow }  dorsal  fins  small,  each  with  a  strong  spine ;  the 
second  dorsal  entirely  behind  the  ventrals.  One  species,  {xivrpovj  spine ; 
(TxuXXtovy  Scylliumj  an  allied  genus,  firom  trxoXXio^  to  rend  or  tear  to  pieces.) 


15.— C.  fabricii  (Reinhardt)  M.  &  H.-— -BiocJfc  Dog-ph. 

Body  covered  with  minute  stellate  ossifications ;  color  dark  brown. 
A  shark  of  the  Greenland  Seas,  lately  taken  off  Gloucester,  Mass.,  by 
the  United  States  Fish  Commission. 

(5piiMix/a5rtcii Reinhardt,  Dansk.  Vid.  Selsk.  Forh.  1828,  ill,  xvi;  Giinther,  viii,  425.) 

1 1  •— SQ VALIJS  Linn»n8,  175a 

Dog-fishes. 

(Aoanthias  Risso.) 
(Artedi,  LinusBus,  Systema  Nature ;  type  Squalue  acanthias  L.) 

Body  rather  slender  j  mouth  little  arched,  with  a  long,  straight,  deep, 
oblique  groove  on  each  side ;  no  labial  fold  along  the  margin  of  the 
mouth ;  teeth  rather  small,  equal  in  both  jaws,  their  points  so  much 
turned  aside  that  the  inner  margin  forms  the  cutting  edge ;  spiracles 
rather  wide,  just  behind  the  eye  j  gill-openings  narrow,  in  firont  of  the 
pectorals ;  fins  moderately  developed,  the  first  dorsal  larger  than  second, 
much  in  advance  of  the  ventral  fins,  which  are  behind  the  middle  of  the 
body,  although  in  advance  of  the  second  dorsal.  Small  sharks,  abound- 
ing in  the  Temperate  Seas.    (Latin,  squalusj  a  shark.) 

*  Dorsal  spine  not  grooved ;  its  insertion  rather  behind  inner  angle  of  the  pectorals. 
16« — IS.  acanthias  L. — Picked  Dog-fish ;  Dog-fish;  Bone  Dog;  SkittU-dog;  Hoe. 

Bodj^  slender;  snout  pointed;  head  6 J  in  length;  depth  about  8; 
slate-color  above,  pale  below,  biick  with  whitish  spots,  especially  in  the 
young.    L.  1  to  3  feet ;  weight  5  to  15  pounds. 

A  small  sharp-toothed  shark,  ranging  widely  in  the  Atlantic,  very 
abundant  along  the  shores  of  the  Northern  and  Middle  States.  It  is 
somewhat  valued  for  its  livers,  from  which  "Dog-fish''  oil  is  extracted. 
American  writers  have  usually  considered  our  species  (Sgualus  ameri* 
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osiii»  (Storer)  Gill)  as  distinct  from  the  European,  but  no  reliable  dis- 
tinctions have  been  pointed  oat. 

{Stptaliu  aeantkias  L.  Syst.  Nat. ;  Acanthiaa  amertcanus  Storer,  Synopsis,  506 ;  Acan- 
tlmammeamut  Storer,  Fish  Mass.  232 ;  Aoat^ikiat  vulgaris  Gttntber,  viii,  418.  Squalns 
Mdt/ii  (Gnl.)  Gill,  from  the  Pacific  coast  of  the  United  States,  is  considered  by  Dr. 
GBnther  and  others  as  the  same  species ;  Spinax  (AcaHtkias)  SHckUi  Girard,  Proc.  Ac. 
Kit.  8<L  Phila.  1854,  176;  Squalwi  mdcHi  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  499.) 

IS.— CEIVTROSCTMIVIJS  Bocage  &.  Capello,  1864. 
(Bonge  6l  Capello,  Proc.  Zool.  8oc.  1864, 263 ;  type  CtntroncymHw*  catlolepis  Boc.  &.  Cap. ) 

Dorsal  fins  each  with  a  spine^  which  is  hidden  helotc  the  itkin;  mouth 
wide,  but  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each 
side  of  the  mouth.  Teeth  of  the  lower  jaw  oblique,  with  the  point  more 
Of  less  direete<l  outwards.  Upx)er  teeth  lanceolate,  on  a  quadrangular 
base,  with  a  single  cusp.  Spiracles  wide,  behind  the  eye.  Gill-openings 
narrow.  (z^yr/>ov,  spine ;  ^x^Vvor,  an  «ancient  name  of  some  shark,  from 
«'j;i>«:,  a  lion's  whelp.) 

17.  €•  ccelolepis  Bocage  &.  Capello. 

0 

Labial  groove  prolonged  forwards,  but  separated  by  a  broad  space 
from  that  of  the  other  side.  Upper  teeth  very  small,  narrow  and  lan- 
m»late.  The  distance  between  the  nostrils  is  rather  less  than  ^  the 
length  of  the  praeoral  iwrtiqii  of  the  snout.  Lower  angle  of  the  pectoral 
roanded,  not  produced.  Dorsal  fins  short,  especially  the  first,  the 
length  of  which  (without  the  spine)  is  only  about  ^  its  distance  from 
the  second.  Extremity  of  the  ventrals  below  the  end  of  the  second 
<lM8aL  Scales  on  the  head  and  nape  with  striae,  the  others  smooth, 
^  a  depression  at  the  base.  Uniform  blackish  brown.  (Oiinther.) 
Coast  of  Portugal  and  neighboring  i>arts  of  the  Atlantic,  a  sx)ecimen 
^•toi  near  Gloucester,  Mass. 

(BongedtCapello,  Proc.  Zool.  Soc.  1864,263;  Cen/ropAonMoosfo/epwGiinther,  viii,423.) 

Super-family  SCYLLIOIDEA. 

{The  ScylUoid  Sharks.) 

Family  VI.— GINGLYMOSTOMATIDtE. 

(The  yurife  i!^harkit,) 

Blttrim  with  the  first  dorsal  above  or  behind  the  ventraU ;  no  spines ; 

^  in  present;  caudal  fin  bent  upwards,  with  a  basal  lobe;  mouth 

^Mor,  witii  small  teeth,  in  several  series ;  nostril  coutiuent  with  the 

AMmth;  nasal  valveB  of  both  sides  forming  a  quadrangular  flap  in  front 
BoIL  Nat  Mas.  No.  l(i 2 
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of  the  mouth,  each  being  provided  with  a  free  cylindrical  drnis;  u 
upper  and  lower  lip,  the  latter  not  extending  across  the  symphysis; 
fourth  and  Hfth  gill-opeuings  close  together;  eyes  very  small.  The 
backward  i>08]tion  of  the  first  dorsal  distinguishes  this  &mily  fhim  all 
others  in  our  waters.  Genera  two ;  species  about  four ;  large  sharks  of 
the  warm  seas.    {Scylliidoe  pt.  Giinther,  viii,  407-409.) 

*  Teeth  in  both  Jaws  in  many  series^  each  with  a  strong  median  cnsp,  and  one  or  two 
smaller  cnsps  on  each  side GinglYM09TU>Ia,  1  i. 

13.— OinrOLYMOSTOMA  Mailer  &  Henle,  1837. 
(MttUer  Sl  Henle^  Wicgmann^s  Arch.  1837,  p.  — :  type  Squalus  cirraiu9  Gmelin.) 

The  characters  of  this  genus  are  those  of  the  familj'  above  given,  wilk 
the  addition  of  the  following,  which  distinguish  GHnglyinostama  from 
Nebrius:  teeth  of  both  jaws  in  many  series,  each  with  a  strong  median 
cusp,  and  one  or  two  smaller  cusps  on  each  side.  (rirT^vtio<:^  a  hinge  or 
hinge-like  joint ;  ^rrw/ia,  mouth.) 

18*  0«  cirratum  (Gmel.)  M.  &  H.— Nurse  Shark, 

Uniform  brownish;  young  specimens  with  small,  scattered,  round 
black  spots;  nasal  cirrus  resiching  the  lower  lip;  ahgles  of  the  fins 
obtusely  rounded;  caudal  fin  forming  nearly  one-third  of  the  total 
length.    L.  G  to  10  feet.     {Oiinth^.) 

A  large  shark  of  the  warmer  parts  of  the  Atlantic,  abundant  in  the 
Gult  of  Mexico  and  the  West  Indies,  and  occasionally  taken  oa  our 
South  Atlantic  coast. 

(5gifa?N»  cirrafiM  Gmelin's  LinnsBns,  i,  1492;  MttUer  &  Henle,  23 ;  Gttnther,  viii,  408.) 

Super-family  GALEORHINOIDEA. 

(The  GaJeorhinoid  Sharks.) 

Family  VII.— GALEORHINID^. 

{The  True  Sharks.) 

Sharks  with  two  dorsals  and  an  anal  fin ;  no  spines ;  pectorals  mod- 
erate; caudal  fin  not  greatly  elongated,  not  lunate,  moderately  bent 
upwards,  notched  toward  its  end,  and  with  the  basal  much  less  devel- 
oped than  the  upi)er;  caudal  peduncle  not  keeled;  posterior  gill-opening 
above  the  base  of  the  pectoral  fin;  eyes  with  nictitatuig  membranes; 
head  not  hammer-shaped,  the  snout  being  longitudinally  produoed  as 
usual  among  sharks.   A  large  family  of  twenty  or  more  genera  and  about 
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nxty  species;  found  in  all  seaa.     {Oarchariidas  part  {Carduiriina  and 
Mutdma)  OUnther,  viii,  357-380,  and  383-388.) 

*  Teeth  fl»t  mud  p»yed,  withont  cnsps  or  catting  edges ;  spiracles  present.    ( MtutelkuB. ) 

f.  No  pit  »t  the  root  of  the  tail ;  labial  folds  well  developed Mustklus  14. 

** Teeth  more  or  less  compressed,  with  entire  or  serrate  sharp  edges.    (Galeorkininw.) 
).  Spiracles  present, 
c  No  pit  at  the  root  of  the  tail, 
i.  Teeth  small,  each  with  a  median  cusp  and  one  or  two  small  lateral  cusps 

on  each  side Triacis,  15. 

id.  Teeth  larger,  with  a  single  onsp,  obliqne,  notched  and  serrated, 

6ALEORIIIKU8,  16. 

ee.  A  pit  at  the  root  of  the  tail ;  teeth  all  serrate ;  oandal  fin  with  a  doable 

^otch 3 Galeocbrdo,  17. 

M.  Spiracles  obsolete. 

e.  Teeth  serrate,  more  or  less  (entire  in  the  very  yonng  or  very  old) ;  little 
obliqne  or  nearly  npright. 
/.  Teeth  well  serrated  (in  the  adult) ;  those  of  the  upper  jaw  compara- 
tively broad  or  triangular;  those  of  the  lower  narrow  and  clavitbnn, 

CARCHARINLm,  18. 

Jf,  Teeth  scarcely  serrated,  conxtrictcMl  at  base,  narrow,  clavifomi,  and 

straight  in  both  jaws Isooomphodox,  19. 

ee.  Teeth  all  entire. 

g.  Teeth  nearly  upright,  the  points  not  much  directed  towards  the 

sides Aprionodox,  20. 

gg.  Teeth  obliqne  and  fiat,  the  points  turned  to  the  right  or  left  away 
firom  the  centre,  so  that  the  inner  margins  are  nearly  horizontal  and 
present  a  cutting  edge Soouodon,  21. 

14.— MU8T£l4US  Cuvier,  1817. 

(Hound  Sharks.) 

(BeUoD,  Cuvier,  B^gne  Animal :  type  Mustelus  vulgarii  M.  &  H.) 

Body  elongate^  slender,  not  elevated ;  snout  comx>aratively  long,  and 
listened;  month  crescent-shaped,  with  well-developed  labial  folds; 
Mb  small,  many-rowed,  flat  and  smooth,  rhombic,  arranged  like  pave- 
ment, alike  in  both  jaws :  eyes  large,  oblong ;  spiracles  small,  just  be- 
^  the  eyes ;  x>ectoral  fins  large ;  first  dorsal  large,  not  much  behind 
pectorals;  second  dorsal  somewhat  smaller;  anal  opposite  second  dorsal 
^  stiU  smaller ;  ventrals  well  developed ;  basal  lobe  of  caudal  almost 
obsolete ;  embryo  not  attached  to  uterus  by  a  placenta.  Small  sharks, 
tte  smaUest  of  the  American  species,  known  at  once  by  the  smooth, 
I*ved  teeth.  (Latin,  mustelOy  a  weasel  or  martui ;  the  use  of  the  word 
«unilar  to  that  of  r^Ufi,  r«^eoc.) 


'9*  ■•  fct»— i—  (Blainv.)  J.  &,  Q,— Smooth  Hound  ;  Dog  5Aar^'.— Eniissole. 

Budy  dender,  tapering  backward  from  the  dorsal  fln  to  the  long 
■hnder  tail;  anoat  depressed,  moderately  sharp ;  mouth  small,  the  teeth 
«D  dike,  a  ftld  at  the  angle  of  the  mouth ;  first  dorsal  rather  large, 
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prolonged  behind,  nearly  midway  between  the  pectorals  and  ventrak; 
second  dorsal  smaller,  but  larger  than  usual  in  sharks ;  anal  slightij 
behind  secv^nd  dorsal,  and  much  smaller ;  pectoral  fins  broad  and  large, 
reaching  past  front  of  dorsal ;  back  slightly  keeled.  Smallest  of  onr 
sharks ;  abundant  on  the  Atlantic  coasts  of  both  continents,  especially 
northward.  Specimens  from  Cape  Cod  and  from  Venice  apparently 
differ  in  no  iin]>ortant  respect. 

( GahvrliiuHH  hinnulus  Blaiuville  Faune  ITranc.  1828, 83 ;  Mustelus  vulgaris  Giiuther  viii, 
iW6;  MuHtclm  caniit  Storer,  Fish  Mass.  227.) 

90.  yi*  californiciis  Gill. 
First  dorsal  beginning  over  terminal  third  of  pectoral ;  Its  acute  point 

not  reaching  to  insertion  of  ventrals;  anterior  angle  of  dorsal  blunt ; 
second  dorsal  similar  to  first,  but  smaller;  snout  rather  more  pointed 
than  in  most  of  the  species.  D.  18  +  17 ;  A.  18 ;  P.  22.  Coast  of  Cali- 
fornia.   (OilL)    Scarcely  different  from  the  preceding. 

(Gill,  Proc.  Ac.  Nat.  Sci.  Pliila.  1864,  148.) 

15.— TRI  A€IS  Mtiller  &  Healc,  1838. 

{Jihinotriacis  Gill.) 

( Triakift  Mtiller  &  Henle,  Magazint.^  of  Natural  History,  vol.  ii :  type  Triakis  acjflHum 
MUller&  Henlo.) 

Body  compressed,  elongate ;  mouth  large,  crescent-shaped,  with  well- 
developed  long  labial  folds;  teeth  small,  immerous,  similar  in  both 
jaws,  each  with  a  longer  median  cusp,  and  one  or  two  smaller  ones  on 
each  side ;  eyes  small,  with  nictitating  membrane ;  spiracles  small,  be- 
hind the  eyes ;  no  i)it  at  the  joot  of  the  caudal ;  no  lower  lobe  to  the 
caudal ;  lii«t  dorsal  fin  opposite*  th(»  space  between  the  ])ectorals  and 
ventrals.    Pacific  and  Indian  Oceans.    ( t/ic Ft,  three ;  «jcj't,  point.) 

tf  1.  T.  semifasciatus  Girartl.— /a^m  Shark, 

"  Snout  moderately  produced,  rounded.  Nostril  with  a  broad  anterior 
flap.  The  first  dorsal  fin  is  ne^iiiy  midway  between  the  pectorals  and 
ventrals,  the  second  is  not  much  smaller  than  the  fii-st,  and  nearly  in 
julvance  of  the  anal.  Upjmr  i)arts  with  well  defined  black  cross  bands, 
njUTower  than  the  intersi)aces.  A  row  of  i-ouiideil  black  spots  along  the 
sides  of  the  body,  alternating  with  the  interdorsal  cross  bars.  Coasts 
of  California.''    ( Oiinther.) 

(Giiard,  Proc.  Ac.  Nat.  Sci.  Pliila.  ia54,  196  ;  GUnlhcr,  viii,  V^.^Muatelus/eHaAyTiM, 
Proc.  Cal.  Ac.  Nat.  Sci.  1854,  18.) 

-J9.  T.  henlei  (Gill)  Putnam. 

Color  uniibnn  re<ldish  brown  above,  pale  below,  the  pectoral,  ventral, 
and  amtl  flus  margined  with  paler;  snout  produced,  slender;  otherwiae 
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essentially  iis  in  the  preceeding  {Oill).    Califomia.     A  single  young 
gpecifflen  known. 

{BkUotriacis  heiiUi  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  486.) 

16.— OALEORHIHrUS  Blainvilld,  1816. 

Tapes. 

{Galeu»  Cn\ier,  1817.) 
(Blftinville,  1816  :  type  Squalu*  gtUeus  L. ) 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals ; 
mouth  crescent-shaped,  with  the  teeth  alike  in  both  jaws,  oblique, 
notched,  and  serrated;  spiracles  present,  small;  nictitating  membrane 
present;  no  pit  at  the  base  of  the  caudal  fin ;  caudal  fin  with  a  single 
notch.  Tropical  seas.  (^raXiox,  a  kind  of  shark  colored  like  a  weasel ; 
pV/i;,  8hark.) 

%%•  6.  galeus  (L.)  Blainv. — Tope, 

A  short  labial  fold  on  both  jaws ;  teeth  J|.  Second  dorsal  fin  only 
one-third  the  size  of  the  first  and  somewhat  in  advance  of  the  anal. 
Length  of  tail  nearly  equal  to  distance  between  dorsals.  {OiinHier.) 
Europe  to  the  Indian  Ocean.    "  San  Francisco.''    {Oiinther.) 

{Sqwlut  galeiM  L.  Syst.  Nat. ;  Galeus  canin  Giinther,  viii,  379.) 

lY.— OAL.EO€ERIM>Mmier&  Henle,  lft»7. 

Tiger  Sharks, 

(MilUer  &  Henle,  Wiegmann's  Archiv,  18:^ :  type  Galeocerdo  ligriniui  MUlIer  d.  Honle.) 

Mouth  crescent-shaped ;  teeth  nearly  equal  in  both  jaws,  oblique,  ser- 
rated on  both  margins,  with  a  deep  notch  on  outer  margin ;  spiracles 
pnamt;  caudal  fin  with  a  double  notch ;  a  pit  on  the  tail  above  and 
^w  at  the  base  of  the  caudal  fin ;  first  dorsal  opposite  the  space  be- 
^M  pectorals  and  ventrals.  Large  sharks,  found  in  most  seas,  {yakeo':^ 
>^  kind  of  shark,  marked  like  r^^^Vy  ^^^  weasel;  xe/oJco,  a  fox  or  weasel ; 
'^^«»?,  craft.) 

^*  CI*llirriMHS  MttUer  &.  VLenle.— Tiger  Shark. 

Color  brown,  with  numerous  dark  spots  larger  than  the  eye ;  caudal 
fin  forming  about  one  third  of  the  total  length,  much  longer  than  the 
4^M between  the  dorsal  fins;  second  dorsal  somewhat  in  advance  of 
the  anal;  a  long  labial  fold  along  the  upper  jaw.  (€hUnther.)  Cape  Cod 
to  Indian  Ocean ;  a  rather  large  shark,  known  by  its  variegated  colora- 
tion. 

(MUler  &  Henle,  59 ;  Gttnther,  378.) 
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lS.-€AR€HARIBrVS  BlainTiUe,  18ia 
Blue  Sharks. 

(Cynocq[>halus  Klein,  Gill.) 
(Carcharias  Ciivier,  not  of  Rafinesque.) 
( Prionodon  Mtiller  &  Henle. ) 
{Eulamia  GWh) 

(Blainville  1816  :  type  Carcharinu«  oommersoni  Blainville.) 

Large  sharks,  without  spiracles,  with  the  teeth  in  both  jaws  strongly 
serrated  in  the  adult,  those  in  the  upper  jaw  broad,  those  below  nar- 
rower, straight,  and  claviform ;  Urst  dorsal  large ;  second  dorsal  mnch 
smaller,  usually  not  larger  than  the  anal.  Species  numerous  in  the 
tropical  seas.  (xd/9;^a/>oT,  rough ;  /oeyi^,  shark;  abbreviated  from  CardM- 
rorhinus.)  ^ 

*  Body  and  head  slender ;   dorsal  fin  inserted  midway  between  pectorals  and.  Ten- 
trals  {Carcharinus). 

95.  C*  i^laucus  (L.)  .Tor.  &  Gilb. — Great  Bine  Shark, 

"  Snout  very  long,  nostrils  rather  nearer  to  the  mouth  than  to  the 
extremity  of  the  snout ;  no  labial  fold  except  a  groove  at  the  angle  of 
the  mouth ;  teeth  of  the  upper  jaw  oblique,  scarcely  constricted  near  the 
base ;  lower  teeth  slender,  triangular  in  young  examples,  lanceolate,  with 
a  broad  base,  in  old  ones.  Pectoral  fin  long,  falciform,  extending  to  the 
dorsal,  which  is  nearer  the  ventrals  than  the  root  of  the  i^ectorals."  {Chun- 
•  ther.)  A  large  shark  of  the  warm  seas,  occasionally  taken  on  our 
coast. 

(Squalus  glauous  L.  Syst.  Nat. ;  Carcharias  glaucue  Gnnther,  viii,  364.) 

**  Body  and  head  stout ;  dorsal  iin  placed  close  behind  the  root  of  the  pectorals 
(Eulamia  GiU). 

96*  C.  obscnms  (Le  Suenr)  J.  &,  G. — Dushy  SJutrk, 

Dark  clear  blue  above,  white  below ;  head  rather  i>ointed,  flattened 
above  and  below;  first  dorsal  rather  large;  second  smaller  than  the 
anal,  and  considerably  produced  behind ;  pectorals  large,  falciform.  A 
large  shark,  reaching  a  length  of  nine  or  ten  feet,  inhabiting  the  North 
Atlantic  and  freciuently  taken  on  our  coast. 

{Squalus  ohscurus  Lo  Suenr,  Joum.  Ac.  Nat.  Sci.  Phila.  1818,  i,  223;  Carekarim 
obacitrua  Gilnther,  yiii,  366.) 

tl7.  C.  milberti  (Miiller  &,  Henle)  Jor.  &,  Qi\b,Slue  Shark, 

This  species  is  represented  as  having  the  snout  shorter,  blunter,  and 
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liigher  than  in  the  preceding,  and  with  the  pectoral  flns  considerably 
shorter  and  broader,  not  reaching  half  way  to  the  ventrals. 
Cape  Cod  to  the  Mediterranean  Sea. 

{atrohariaa  (Prianadon)  mUbcriiU.  &.H,'^;  Gill,  Pi-oo.  Ac.  Nat.  8ci.  18G4,  262.— Car- 
dtariaM  canruleMg  DeKay,  'M9 ;  Lamna  caudata  DeKay .  354. ) 

9Y.  h.  C.  lamia  (RIbmo)  Jor.  &  Gilb. 

This  species  was  provisionally  identified  by  Prof.  Putnam  from  a  tooth 
obtained  on  St.  Peter's  Bank  belonging  to  a  fish  estimated  to  have  been 
at  least  thirteen  feet  in  length.  (Ooode  and  Bean.)  In  this  species  the 
upi>er  teeth  are  little  oblique,  serrated,  broad,  and  regularly  trian- 
golar;  dorsal  large;  the  second  dorsal  smaller  than  the  anal;  teeth 
^^.    (OUnther.) 

(CarckarioM  lamia  GUnther  viii,  372;  Prionodon  lamia  Goode  &  Bean,  Bull.  Essex 
Iiwt.,  1879,  30.) 

19.— ISOeonPHODON  GiU,  1861. 
Sharp-nosed  Sharks. 

(Gill|  Ann.  Lye.  Nat.  Hist.  N.  Y.  yii,  p.  410:  type  Carokarias  {Prionodnn)  oxjfrkyncku* 
MUUer&^Henle.) 

This  genus  differs  from  Eulamia  principally  in  the  dentition ;  the 
teeth  are  similar  in  form  in  both  jaws,  constricted  at  the  base,  clanform 
and  straight,  their  edges  scarcely  serrated;  the  snout  is  slender  and 
rather  conic  and  i)ointed.  Large  sharks,  of  the  tropical  seas.  (r<roT, 
equal ;  r^iifo^:^  a  nail,  or  peg ;  ddwvj  tooth.) 

98.  I.  limbatllS  (Mtiller  &,  Henle)  0\YL,—Spoittd'fin  Shark. 

^^  Snout  somewhat  pointed  in  front,  rather  produced,  the  distance 
between  its  extremity  and  the  mouth  being  somewhat  less  than  the 
width  of  the  month;  nostrils  nearly  midway  between  the  extremity  of  the 
snout  and  the  mouth;  teeth  f^^,  similar  in  form  in  both  jaws,  namely, 
erect,  constricted,  on  a  broad  base,  the  upper  more  distinctly  serrated 
than  the  lower ;  gill-ox>enings  wide,  at  least  twice  as  wide  as  the  eye, 
which  is  small;  pectorals  falciform,  extending  beyond  the^end  of  the 
dorsal,  the  length  of  their  upper  margin  being  nearly  four  times  that  of 
the  lower.  First  dorsal  commencing  very  close  behind  the  axil  of  the 
X>ectoral ;  origins  of  the  second  dorsal  and  anal  opposite  to  each  other, 
the  bases  of  both  being  nearly  equally  long.  Caudal  fin  long,  with  the 
upper  edge  slightly  undulated,  its  length  being  equal  to  the  distance 
between  the  origins  of  the  two  dorsal  fins.  The  lower  side  of  the  ex- 
tremity of  the  (>ectoral,  and  the  extremities  of  the  second  dorsal  and 
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auaJ,  and  of  thi^  lower  caudal  lobe  black".  (Giinther.)    Tropical  seas;  a 
stray  s])ecimen  taken  at  Wood's  Hole,  Mass. 

( Carcharian  <  Pnnotfmi)  limbatwi  M.  &  H.,  49 ;  Cnreharias  limbatus  Ottnther,  yiil,  373.) 

20.— APRIONODON  GUI,  1861. 

Smooth-toothed  Sluirks. 

{Aprion  Miiller  &,  Hcnle,  preoccupied.) 
(Gill,  Ann.  Lye.  Nat.  Hist.  X.  Y.  Aii,  411 :  type  Squalut punctata  Mitch.) 

Snout  more  or  less  produced  and  conic ;  teeth  entire,  without  serrsB 
or  biisal  cusps,  all  of  them  narrowed  on  a  broad  base,  the  lower  erect, 
the  upi)er  erect  or  only  slightly  oblique;  dorsal  more  or  less  posterior, 
opi>osite  the  space  between  pectorals  and  ventmls.  (a,  privative;  7r^c«>, 
saw ;  drjwv,  tooth ;  the  edges  of  the  teeth  being  always  entire.) 

99.  A.  punctatUS  (Mitch.)  GiW.^Smooth-toothed  Shark. 

"  Distance  of  the  extremity  of  the  snout  from  the  mouth  equals  that 
between  the  nostrils.  Pectoral  fin  subfalciform,  extending  to  the  end 
of  the  dorsal.  Second  dorsal  much  smaller  than  the  first.'*  (GUntker.) 
Atlantic ;  probably  not  common  on  our  coast. 

{Sqwahm  punctatuH  Mit.  Lit.  &  Phil.  Trans.  X.  Y.  i,  48t):  Carchariat  isodon  M.  &.  H. 
!^ :  CarchariaJt  punctatuM  Giiuthor,  viii,  361. ) 

21.-$;€0£.I0B01V  MUllor  &  Henle,  1837. 

OhUque-toothed  Sharks. 

(Miiller  &  Heule,  Wie^munu's  Arcbiv  f.  Naturg.  iii :    type  Sooliadon  XaMcanduM  M. 
&  H.) 

Sharks  with  the  teeth  entire,  oblique  and  flat,  the  points  directed 
toward  the  sides  of  the  mouth,  so  that  the  inner  margins  are  neoiiy 
horizontal,  and  present  a  smooth  cutting  edge,  those  in  front  more  nearly 
erect ;  teeth  not  swollen  at  the  base ;  each  of  them  with  a  deep  notch 
on  the  outer  margin  below  the  sharp  point;  no  spiracles;  a  pit  at  base 
of  tail ;  first  dorsal  well  in  front  of  ventrals,  much  larger  than  necond. 
[axoXtozj  twisted  or  crooked;  o<Jwj/,  tooth.) 

SO*  S.  terrae-novae  (Richardmm)  Gill. — Sharp^iosed  Shark, 

Body  slender;  snout  depressed,  moderately  rounded ;  mouth  U-8hax>ed, 
with  a  short  labial  groove  at  its  angle,  which  groove  extends  on  the 
upper  jaw  as  well  as  on  the  lower ;  distance  between  nostrils  greater 
than  distance  from  nostrils  to  end  of  snout;  gill-oi>ening8  narrow;  first 
dorsal  moderate,  midway  between  i)ectorals  and  ventmls ;  second  dorsal 
very  small,  slightly  behind,  and  rather  smaller  than  the  anal ;  anal  fin 
much  shorter  than  distance  from  anal  to  ventrals;  a  slight  ftiirow  along 
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the  middle  line  of  the  back,  ending  in  a  pit  at  the  root  of  the  tail ;  pec- 
toral fins  rather  large ;  veutrals  small.  Color  gray ;  caudal  fin  with  a 
conspicaons  narrow  blackish  edge.  Newfoundland  to  South  America ; 
common  southward.    Size  rather  small. 

{Squalus  {CarcharUu)  terrce^novai  Richardson,  F.  B.  A.  iii,  289:  Carc'mrias  terrm-norcB 
Giinther,  viii,  360.) 

Family  VIII— SPHYRNIDiE. 

(The Haminerheaded  Sharks.) 

Greneral  characters  of  the  Oaleorhinida^jhnt  thehead  singularly  formed, 
kidney-shaiped  or  "hammer "-shaped  from  the  extension  of  its  sides,  the 
nostrils  being  anterior  and  the  eyes  on. the  sides  of  the  "hammer"; 
month  crescent-shaped,  under  the  "hammer";  the  teeth  of  both  jaws  simi- 
lar, oblique,  each  with  a  notch  on  tiie  outside  near  the  b*ise  ;  no  spira- 
cles; last  gill-opening  over  the  pectorals;  first  dorsal  and  pectorals 
large,  the  dorsal  nearer  pectorals  than  ventrals ;  second  dorsal  and  anal 
small ;  a  pit  at  the  root  of  the  caudal ;  caudal  fin  with  a  single  notch 
toward  its  tip,  its  lower  lobe  developed.  Grenera  3 ;  species  5 ;  iidiabiting 
most  seas.  Large  sharks,  known  at  once  by  the  singular  form  of  the 
head.     {CarcliariidaR^  part:  group  Zygwnina  Giinther,  380-i]83.) 

*  No8tril8  near  the  eyes. 

a.  NostrilH  simple,  with  the  frontal  grooves  rudimentary  or  ob8olet4' ;  liea<l  nini- 
form,  its  anterior  and  lateril  margins  ctmfluent,  forming  a  semicircle. 

Reniceps,  *i2. 

aa.  Nostrils  with  grooves  extending  in  front  tow:ird  the  middle  of  the  ]iead; 

head  tmly  hammer-shaped Spii ykna,  23. 

92.— RENICEPS  GiU,  1861. 

Bonnet-headed  Sharks. 

(Gill,  Ann;  Lye.  Nat.  Hist.  N  *Y.  1861,  viii,  p.  41*2:  type  SquaUut  iihuro  L.) 

nea<l  reniform,  the  anterior  and  lateral  margins  confluent,  forming 
a  regular  semicircle,  the  posterior  maigins  of  the  sides  of  the  hammer 
very  short;  nostrils  close  to  the  eyes,  with  the  grooves  indistinct. 
(Latin,  rena,  kidney ;  cepsj  heiul.) 

81.  H.tkhuro{Ij.)iiilh—SJiaveUhead  Shark;  Bonnet  Head. 

Body  rather  slender,  not  much  compressed ;  head  depressed,  semicir- 
cular in  front,  reniform,  the  posterior  fie(^  margins  short,  the  lateral  mar- 
gins continuous  with  the  auteiior ;  pectorals  large ;  first  dorsal  high, 
midway  between  pectorals  and  ventrals;  second  dorsal  much  smaller, 
produced  behind,  higher  and  shorter  than  anal ;  ventral  flus  moderate ; 
eaodaf  moderate;  mouth  small,  crescentic;  teeth  small,  very  oblique, 
witii  a  deep  notch  on  the  outer  margin.    Color  uniform  ashy,  paler 
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beneath ;  head  4^  in  length,  6  to  tip  of  caudal ;  width  of  head  slightly 
less  than  length  of  head.  L.  3  to  6  feet  or  more.  Atlantic  Oceui: 
abundant  southward ;  ranging  to  China. 

{Squalus  Hburo  L.  Syst.  Nat  line  :  Zygcena  tibnro  GUnthcr,  viii,  382.) 

38.— SPHFRIVA  Rafinesque,  1810. 

Hammerhead  Sluirka. 

(Ces^racton  (Klein)  Gill;  Zygcena  CixYieT ]  preoccupied.) 
(RafinoBque,  Carattcri  di  Alcuui  Naovi  Generi,  etc. :  typo  Squalus  zygoma  L.) 

Head  truly  "hammers-shaped,  the  anterior,  lateral,  and  posterior  mar- 
gins distinct;  nostrils  near  the  eyes,  the  openings  confluent  with  a 
groove,  which  extends  along  most  of  the  front  margin  of  the  head. 
Species  few,  reaching  a  large  size ;  found  in  all  warm  seas.  {<r^upaj  a 
hammer.) 

83*  S*  zygaena  (L.)  M.  &  H. — Hammer-lheadcd  Shark. 

Width  of  head  about  twice  its  length ;  ilrst  dorsal  large ;  second  quite 
small,  smaller  than  anal )  pectorals  rather  large ;  color  gray.  A  large 
shark,  found  in  all  warm  seas ;  common  on  our  coast  from  Cape  Cod 
southward. 

{Squalus  sygcena  L.  Syst.  Natura) :  Zygoma  malleus  GUnther,  viii,  381 :  Zygwma  amI- 
leus  Storer,  Fish  Mass.  238.) 

Super-family  LAMNOIDEA. 

(TJie  Lamnoid  SJuirks.) 

Family  IX.— ALOPIID^. 

(TJ^  Thresher  Slmrks.) 

Body  moderately  elongate ;  the  snout  rather  short ;  mouth  cresoent- 
shaped ;  teeth  equal  in  both  jaws,  moderate  sized,  flat,  triangular,  not 
serrated;  the  third  tooth  of  the  upper  jaw  on  each  side  much  smaller 
than  the  Qthers ;  gill-openings  moderate,  the  last  one  above  the  root 
of  the  pectorals ;  no  nictitating  membrane  ;  spiracles  just  behind  eye, 
minute  or  absent;  first  dorsal  large,  midway  between  pectorals  and 
ventrals;  second  dorsal  and  anal  very  small;  caudal  fin  exceedingly 
long,  about  as  long  as  the  rest  of  the  body,  a  pit  at  its  root,  a  notch  on 
the  upper  lobe  near  its  tip ;  lower  lobe  moderately  developed ;  no  caudal 
keel;  ventrals  rather  large;  pectorals  very  large,  falcate.  A  single 
species,  reaching  a  large  size,  inhabiting  most  seas ;  known  at  once  by 
the  great  length  of  the  caudal  fin.  {Lamnidce^  part,  GUnther,  viii,  p.  393; 
genus  Alopecia^,) 
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94.— AL.OPIAS  Bafineiique,  1810. 

ThresJier  Sharks. 

{Alopecias  MUller  A.  Honle;  corrected  orthogrfiphy. ) 

(Rafinesque,  Caratteri  di  Alcuni  N.  Qeneri,  etc. :  type  Alopias  macrourus  Raf.  ^=Squalwi 
wipes  Gmelin. ) 

The  characters  of  the  genus  are  incladed  above.  (akutTto-:^  a  fox ; 
Latin,  vuJpes.   A,  vulpes  was  known  to  the  ancients  as  aXwrrsxia^  =  fox-Uke.) 

88*  A«  vlllpe8(GmeI.)Bonap. — Thresher;  Fox-Shark;  Smngle-tail;  Long-tail  S hark, 

A  large  shark,  abounding  m  all  warm  seas,  especiaUy  in  the  Mediter- 
ranean and  Atlantic.  It  is  also  occasionally  taken  ou  our  Pacific  coast. 
Known  at  once  by  the  great  length  of  the  tail. 

{Squaliu  vulpet  Gmelin,  Linn.  Syst.  Nat.  i,  p.  496 ;  Alopecias  vulpes  Giinther,  viii,  t)93.) 

Family  X.— CARCHARIIDiE. 

{Th^  Sand  Sharks.) 

Body  rather  elongate,  the  snout  sharp ;  mouth  crescent-shaped,  wide ; 
the  teeth  large,  long,  and  narrow,  subulate,  most  of  them  with  one  or 
two  small  cusps  at  the  base,  their  edges  entire;  gill-openings  rather 
large,  all  of  them  in  front  of  tlie  pectorals  ;  two  dorsals,  moderate,  sub- 
eqnal,  the  anal  similar ;  fins,  dorsal  well  behind  x)ectorals ;  caudal  well 
developed,  with  a  short  basal  lobe  and  a  notch  toward  its  tip }  no  caudal 
keel ;  pectorals  rather  short ;  no  nictitating  membrane ;  spiracles  minute, 
pore-like.  Genera  1  or  2,  Carcharias  Baf.  (=^Odontaspis  Ag. ;  not  Car- 
charias  C\i\.= Carcharinus)  and  ^^ Eugomphodm^^ ;  species  3.  Voracious 
sharks  of  moderate  size,  chiefly  inhabiting  the  Atlantic.  (Lamnidw^  part, 
Giinther,  viii,  392 ;  genus  Odoniaspis.) 

•  Teeth  large,  awl-shaped,  aU  or  nearly  all  of  them  with  one  or  two  small  cusps  at  the 

bane Carcharias,  25. 

95.— CARCHARIAS  Rafincsque,  1810. 

Sand  Sharks. 

{Odoniaspis  Agassiz.) 

(Rafinesque,  Caratteri  di  Alcuni  Nuovi  Geperi,  etc. :  type,  and  only  species  mentioned^ 
Carcharias  taunts  Raf.) 

Characters  of  the  genus  included  above,    {xdpxapo-:^  rough.) 

•  First  and  fourth  teeth  of  the  upper  jaw  and  first  tooth  of  the  lower  simple,  with- 

out basal  cusps.    {Engomphodits  Gill.) 

S4.  C«  americanus  (Mitch.)  Jor.  &.  Glib.— ^and  Shark;  Shorel-nose. 

Body  elongate,  its  depth  one  fifth  the  length ;  head  rather  pointed, 
about  one  seventh  of  the  length ;  fins  small,  the  first  dorsal  not  much 
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larger  tban  the  second,  both  sunihir  to  the  aual ;  pectoral  fins  shorty 
obtuse,  or  truncate ;  color  gray.    L.  4  to  6  feet. 

A  small  voracious  shark  with  very  sharp  teeth,  rather  common  on 
our  Atlantic  coast. 

(StfualttJi  americanus  Mitch.  Traus.  Lit.  &,  Phil.  Soc.  1814,  i,  483:  SqudluM  lUtwatk 
Mitch.  Am.  Monthly  Mag.  ii,  1818,  H:^8:  Carchariaa  grisens  ^toreT,  Finhes  MastL  2V! : 
Odaniaapis  americanus  Giinthor,  viii,  31)2:  Eugomphodus  littoralis  GiU,  Proc.  Ac.  Nat 
Sci.  Phila.  1864,260.) 

Family  XI.— LAMNIDiE. 

{The  Porbeagles.) 

Sharks  of  large  size,  with  the  body  stout,  the  mouth  wide,  with  large 
teeth,  and  the  caudal  fin  lunate,  the  two  lobes  being  not  very  unequal, 
the  upx>er  lobe  strongly  bent  upward ;  caudal  peduncle  with  a  keel  on 
each  side ;  gill-openings  w  ide,  all  in  front  of  the  pectorals,  entirely  lat- 
eral, not  extending  under  the  throat ;  first  dorsal  large ;  pectorals  large; 
ventrals  moderate ;  se<iond  dorsal  and  anal  very  small ;  a  pit  at  the  root 
of  the  caudal;  spiracles  minute  or  absent.  Genera  3;  species  G  or 
more.  Those  inhabiting  our  coasts  have  been  much  confused  by  authors. 
(Lamnidw^  part,  Giinther,  viii,  389-392.) 

*  Teeth  with  entire  edges. 

a.  Teeth  without  hasiil  cusps,  long,  flexnous,  prirtniatie,  and  acute..  .l8UBU8,26i 

aa.  Teeth,  or  most  of  thein,  with  a  Binall  cusp  on  each  Bide  at  base,  comprised, 

sharp,  and  somewhat  triangular Lamna,  87. 

*•  Teeth  with  w^rrated  edges,  eoiupressed,  and  triangular  in  fomi . .  Carchaiiodok,  28. 

96.— INURUS  Rafine^ue,  1810. 

Porbeagles. 

(Oxyrhina  Ag.) 

(Rafinesqne,  Caratteri  di  Alcuni  Nuovi  Generi :  type  Ihhvus  oryrhynchus  Raf.=r0!xyrkt9a 
spallanzanil  Bon.) 

Snout  rather  long  and  pointed;  first  dorsal  and  pectorals  large;  sec- 
ond dorsal  and  anal  veiy  sniall;  caudal  peduncle  slender;  teeth  loDg, 
lanceolate,  with  shaq)  entire  cutting  edges  and  no  basal  cusps.  (?*«?, 
equal;  6upa^  tail ;  the  two  lobes  of  the  tiiil  being  nearly  equal,  as  in  all 
the  membei's  of  this  familj.) 

'First  dorsal  inseited  entirely  behind  ]>ectorals,  nearly  midway  between 'jieotorals  and 
ventrals.     (  huropttis  Gi  11 . ) 

8ft.  I*  grlaucus  (M.  <&  H.)  .Tor.  Sl  Giib.— J/ocitere/  Shark. 

This  species,  if  really  occurring  on  our  coast,  will  be  known  from  the 
other  Isuri  by  the  position  of  the  dorsal,  which  is  distinctly  behind  the 
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pectorals,  nearly  midway  between  them  and  the  ventrals.  This  position 
is  represented  in  DeKay's  figure  (Nat.  Hist.  N.  Y.  Fishes,  pi.  63,  fig. 
206).    Atlantic  Ocean ;  Cuba  (Poey). 

(Oxjfrhiiia  glauca  Miillor  &  Henlo,  69:  Lamna  punctata  DeKay  (not  of  MitchiU), 
3S2:  I»urop9is  dekayi  Gill,  Ann.  Lye.  N.  Y.  viii,  153:  Lamna  glauca  Guiithery  viii,  391.) 

**  Dorsal  fin  inserted  clone  behind  the  root  of  the  pectoralH^  much  nearer  pectorals 
than  ventrals.     {Isurus.) 

S6«  I*  oxyrhynchns  Raf. — sharp-nosed  Shark;  Mackerel  Shark. 

"Pr«Bonil  i)ortioii  of  the  snout  as  long  as  the  longitudinal  axis  of  the 
deft  of  the  mouth,  tetrahedral,  pointed.  Angle  of  the  mouth  midway 
between  the  gill-opening  and  nostril.  Te4ith  -  on  each  side ;  long,  lan- 
ceolate, with  sharp  lateral  edges,  without  ba^^al  cusps.  The  third  tooth 
on  each  side  of  the  upi)er  jaw  is  much  smaller  than  those  next  to  it.  Gill- 
openings  exti'cmely  wide,  the  width  of  the  lii^st  being  rather  more  than 
its  distance  from  the  last.  Origin  of  the  dorsal  fin  at  a  very  short  dis- 
tance fi*om  the  base  of  the  i)ectorals,  which  are  falciform,  the  length  of 
their  lower  margin  being  one-fourth  of  that  of  the  upi)er.''    (GiintJier.) 

(Storer's  figure  of  '"^  Lamna  punctata^  (Fish.  Ma*is.  pi.  37,  f.  1)  repri»- 
Bents,  so  far  as  the  position  of  the  dorsal  is  concierned,  the  present 
£urox>ean  8i)ecies,  instead  of  the  preceding.  No  mention  is  made  of  the 
presence  of  lateral  cusps  on  the  teeth.  The  occurrence  of  a  true  Isurtis 
on  our  coast  does  not  seem,  however,  to  have  been  verified,  although  it 
is  not  improbable.) 

{Lamna  punctata  Storer,  Fish.  Mass.  2S5:  Lamna  spallanzanii  Giinther,  viii,  390: 
Uuru9  mnfrhifnchua  Raf.  Caratteri,  etc.) 

9Y.— I.A1II1VA  Cnvier,  1H17. 

^Prrheagles, 

(Cmrier,  B^gne  Animal,  ii :  typo  Squalus  camuhicus  Gtnolin.) 

Body  short  and  stout,  the  back  considerably  elevated ;  snout  promi- 
nent, pointed ;  teeth  triangular,  i>ointed,  entire,  each  one  with  a  small 
cusp  on  each  side  at  base ;  (one  or  both  of  these  sometimes  obsolete  in 
the  young  on  some  of  the  teeth ;)  gill-openings  wide ;  dorsal  and  pectoral 
fins  somewhat  falcate ;  second  dorsal  and  anal  fins  very  small,  nearly 
opiK>8ite  each  other ;  first  dorsal  close  behind  the  root  of  the  pectorals. 
{idfxvaj  a  kind  of  shark,  from  Xd/ita^  a  horrible  anthropophagous  monster, 
into  which  a  daughter  of  Belus  wsis  changed  by  Juno,  because  she  was 
beloved  by  Jupiter ;  a  bugbear  used  by  the  Greeks  to  frighten  refractory 
children.) 
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8y«  If  cornnbica  (GmeL)  Fleming. — Beaumaris  Shark;  PorheagU  ;  Ibpe. 

Snout  conical,  pointed,  rather  longer  than  the  cleft  of  the  mcmtii; 
teeth  1?  or  H  on  each  side  (-  or  -  in  European  specimens,  fidt  Oiinther); 
the  third  tooth  on  each  si<le  in  the  upper  jaw  small ;  first  dorsal  bc|;in- 
ning  over  the  axil  of  the  pectorals;  color  gray.  A  large  and  fierce 
shark  of  the  North  Atlantic,  not  till  lately  recorded  from  onr  coast  (A 
specimen  in  the  Museum  of  Butler  University,  from  which  tiie  above 
account  was  taken,  was  obtained  by  Dr.  T.  H.  Bean  at  Wood's  Hole, 
Mass.) 

{SqwiXvM  cornabicas  Gmelin,  L.  i,  1497;  GUnther,  viii,  389.) 

98.-CARCHAROD01V  Smith,  Id—. 
Oreat  White  SharJca, 

(Sir  Andrew  Smith,  Pn)c.  Gool.  Soc.  London,  — :  typo  CarcKarodon  capentit  Smith=C. 
rondeleti. ) 

This  genus  differs  Irom  Ihuvuh  chiefly  in  the  dentition,  the  teeth  bdng 
large,  flat,  erect,  regularly  triangular,  their  edges  serrated ;  first  dorsal 
modei*ate,  nearly  midway  between  pectorals  and  ventrals;  second  diNnnd 
and  anal  very  small;  pectoral  large,  ventrals  moderate;  caudal  pednnde 
rather  stout;  spiracles  minute  or  absent.  Sharks  of  very  large  sice; 
found  in  most  seas.    [xdp^apo<;^  rough;  4dmv^  tooth.) 

88.  €•  fondeleti  MUllef  &  Henle.~ifai:-eafer  Shark;  AtwootPs  Shark. 

Body  stout,  depth  about  o.J  in  total  length;  mouth  veiy  large;  both 
jaws  with  five  rows  of  large,  triangular,  serrated  teeth,  those  in  the 
lower  jaw  narrower,  about  ^  in  each  row ;  first  dorsal  somewhat  behind 
l)ectorals;  ciuulal  tin  large  and  strong.  Color  leaden  gray;  tips  and 
edges  of  i)ectorals  black  (Storer).  One  &f  the  largest  of  the  sharks, 
reaching  a  length  of  fifteen  feet  and  the  weight  of  nearly  a  ton.  It  is 
found  in  all  tem])erate  and  tropical  seas,  but  is  rare  on  our  coasts. 
American  specimens  have  been  named  C,  atwoodij  but  are  probably  not 
distinct  from  the  Em-opeaii. 

(MilUer  «&.  Hcnie,  Plagiostomos,  70;  Giiuther,  viii^  ^{92:  Carcharias  aticoodi  Storer, 
FlshcH  MiM8.  \i2\i. ) 

Family  Xn.— CETORHINID^. 

(The  Bmking  Sharks.) 

Sharks  of  immense  size,  with  the  gill  openings  extremely  wide,  ex- 
tending from  the  back  nearly  to  the  median  line  of  the  throat;  all  of 
them  in  front  of  the  pectorals;  mouth  moderate,  the  teeth  very  small. 
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nomerous,  conical,  without  caspn  or  serratares;  uo  nictitating  mem- 
bran?  ;  spiracles  very  small,  above  the  comers  of  the  mouth ;  first  dorsal 
large,  midway  between  pectorals  and  ventrals ;  second  doi*sal  and  iinal 
small;  caudal  fin  hinate,  the  upper  lobe  considerably  thelai'ger;  caudal 
peduncle  keeled;  pectorals  and  ventrals  large.  A  single  genus,  with 
probably  but  one  species;  the  largest  of  living  sharks;  inhabiting  the 
northern  seas.    (LamnicUBj  part,  Giinther,  viii,  394 ;  genus  SelacJie.) 

99.— CETORHIIVUS  Blainville,  1810. 

Basking  Sharks. 

(Selache  CvLviGT.) 

(Blaiuville,  Bnll.  Soc.  Philom.  1810,  p.  169:  type  Cetorhinua  gunneri  Blainv.  =  ^giuiZtw 
marimua  L.) 

The  characters  of  the  genus  are  included  above.  («>;-«c,  whale ;  /J«viy, 
a  shark  (Squatina)^  from  /U-^r^j  a  file  or  rasp,  the  rough  skin  of  the  shark 
being  used  for  polishing  wood  and  marble.) 

39«  C«  miftXtlllllS  (L.)  Bluiuville. — Basking  Shark, 

Body  rugose,  the  skin  very  rough,  with  small  spines ;  head  small ; 
snout  blunt;  eyes  small;  teeth  in  six  or  seven  rows  in  each  jaw,  about 
200  in  each  row ;  first  dorsal  large,  triangular,  over  the  space  between 
pectorals  and  ventrals ;  second  dorsal  much  smaller,  rather  larger  than 
anal ;  tail  large.  Largest  of  the  sharks,  reaching  a  length  of  nearly 
forty  feet ;  found  in  the  Arctic  seas ;  straying  southward  to  Portugal 
and  Virginia. 

{Squalus  maximua  L.  Syst.  Nat. :  SeUichus  maximus  Storer,  Fish.  Mass.  229 :  Selachc 
Giiiither,  viii,  394.) 


Family  XIII.— RHINODONTID^. 

{The  Whale  Sharks.) 

Origin  of  the  first  dorsal  fin  somewhat  in  advance  of  the  ventrals ;  the 
second  small,  opposite  to  the  anal ;  both  without  spines ;  a  pit  at  the 
root  of  the  caudal,  with  the  lower  lobe  of  the  caudal  well  developed ; 
sides  of  the  tail  with  a  keel ;  no  nictitating  membrane ;  si)ii*acles  very 
small ;  mouth  and  nostril  near  the  extremity  of  the  snout ;  teeth  very 
small  and  numerous,  conical ;  gill-openings  wide,  the  last  one  above  the 
base  of  the  pectorals.  Large  sharks,  of  warm  seas.  Two  species  are 
known,  Rhirodan  typicus  from  the  Cape  of  Good  Hope,  and  the  follow- 
ing.    {Rhinodantida!  Giinther,  viii,  396.) 

*  Teeth  each  recurved  backward  and  acutely  x>ointed,  swollen,  and  with  a  heel-like 
projection  in  firont  rising  from  its  base Micristodus,  30. 
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80.— mCRISTOBUS  Gill,  1865. 
(GiW,  Pn)c.  Ac.  Nat.  Sci.  Pliihi.  1865,  177:  type  Micrititoduft  pHiictalM  QWh) 

This  geiiiis  is  known  from  its  teeth  only.  These  are  described  as  fol- 
lows:  "The  teeth  are  fixed  and  extremely  minute,  the  largest  little 
more  than  a  line  in  length  (in  a  shark  20  feet  long)  and  decrease 
towards  the  ends  of  the  jaw  5  they  are  disposed  ik  regularly  transverse 
rows,  of  which  there  are>  164  to  167  on  each  side,  while  in  front  there 
are  13  to  16  in  each  transverse  row ;  each  tooth  is  recurved  backwards 
and  acutely  pointed,  swollen  and  with  a  heel-like  i)rojection  in  front 
rising  from  its  base." — ( Gill.)    {/xtxpd':^  small ;  frrror,  an  upright  x>rojectiou; 

CJwyC,  tooth.) 

40.  M.  punctatus  Gill. 

A  very  large  spotted  shark  found  in  the  Gulf  of  California.    (Gill, 
Proc.  Ac.  Kat.  Sci.  Phila.  1865,  177.) 

Family  XIV.— HETERODONTID^. 

(The  Port  Jackson  Sharks.) 

Sharks  with  two  dorsal  fins,  both  provided  with  spines;  the  first  dor- 
sal oi)posite  to  the  space  between  pectorals  and  ventrals;  the  second  in 
advance  of  the  anal.   Body  elongated,  obtusely  trihedral,  gradually  taper- 
ing  from  the  anal  region  towards  the  caudal  fin;  head  high,  with  the  fore- 
head declivous,  little  prominent;  nostrils  confluent  with  the  month; 
mouth  rather  narrow,  the  upper  lip  divided  into  seven  lobes,  the  lower 
with  a  fold ;  spiracles  small,  below  the  lower  part  of  the  eye ;  no  nictitat- 
ing membrane;  gill-openings  rather  narrow;  dentition  similar  in  both 
jaws,  viz,  small  obtuse  teeth  in  front,  which  in  the  young  are  iK>inteil, 
and  provided  with  three  to  five  cusps ;  the  lateral  teeth  large,  pad-like, 
twice  as  broad  a«  long,  arranged  in  oblique  series,  one  series  being  formed 
by  much  larger  teeth  than  those  in  the  other  series ;  caudal  fin  moderate. 
Genera  1, 2,  or  3 ;  species  about  4 ;  inhabiting  the  Pacific  Ocean.    Of  much 
interest  to  palaeontologists  from  their  supposed  relation  to  certain  extinct 
types.     {Cestramontidw  Giinther,  viii,  417,  418;  but  Heterodantus  has 
priority  over  Cestracion.) 

*  Brauchial  region  longer  than  higb,  the  hIUh  being  little  elongat43d;  molar  teeth  flat 
jiud  closely  contiguoun GYROPLEURODUSy  31. 

81.— OYROPI.EURODUS  Gill,  1802. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Pliila.  1^(52,  489;  type  Cestracion  francUci  Gixsad.) 

Tlie  characters  distinguishing  this  group  from  Heterodantus  are  thus 
given  by  Professor  Gill : 
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^^In  the  latter  genus,  the  branches  of  the  lower  jaw  are  at  first  con- 
tiguous and  diverge  from  each  other  at  an  acute  angle,  while  in  fh)nt  of 
the  oblique  whorls  of  molars,  and  between  the  acute  teeth  of  the  front 
which  encroach  on  the  sides,  a  cordifomi  area  exists.  The  lateral  or 
molar  teeth  are  numerous,  and  arranged  in  oblique  whorls,  which  rapidly 
increase  in  size  to  the  fifth,  behind  which  they  again  decrease.  The 
branchial  ax>ertures  are  also  comparatively  large,  the  first  being  longer 
Jian  the  length  of  the  branchial  region. 

**  In  OyropleuroduSy  the  branches  of  the  lower  jaw  are  widely  separated . 
>y  an  interval  rounded  in  front  and  becoming  wider  behind,  the  sides 
:hemselves  being  curved  outwards;   the  acute  teeth  are  confined  to* 
;he  front  and  the  molar  teeth  are  few  and  disposed  in  about  four  whorls, 
Jie  first  three  of  which  slightly  increase,  while  the  fourth  is  almost 
rudimentary.    The  branchial  area  is  almost  oblong.'' 

Head  short  and  high,  broad,  but  with  subvertical  sides;  the  forehead 
k^ery  declivous  from  eyes,  and  with  the  snout  wide  and  transverse,  but 
prominent ;  two  blunt,  diverging  ridges  are  continued  from  each  side  of 
the  snout  and  abruptly  merge  into  the  more  conspicuous  superciliary 
ridges,  the  interval  between  which  is  nearly  plane ;  teeth  in  front  digi- 
tated, with  three  or  four  cusps,  quincuncially  distributed  in  rows  slightly 
converging  towartl  the  middle ;  in  the  upyer  jaw,  on  the  sides,  molars 
>blong  and  flattened,  arranged  in  about  four  oblique  wborls,  uniform  or 
iucrea»iug  backward,  except  the  last,  which  is  smallest;  on  the  sides  of 
Lhe  lower  jaw,  also,  an^  molars  oblong,  with  flattened  crowns,  and  ai*rauged 
in  transversely  oblique  whorls,  but  decreasing  backwartl  (CHll).  One 
Kliecies  known.    (r^>«T,  ring  or  whorl;  7:Xeupd>j  side;  ooou^^  tooth.) 

It.  O.  lyancisci  (Onl.)  Gill. 

Dorsal  fins  considerably  pi-oduced  backward  at  their  posterior  angle; 
:he  compresseil  spine  forming  about  half  of  the  base  of  each  fin ;  auid 
in  large,  directed  very  obliquely  bacjkwartls,  re^aching  the  root  of  aiudal ; 
smdal  fin  forming  about  one  fourth  of  the  length ;  cx)lor  brownish,  varie- 
;:ated  with  sparsely  scatten^.d  small  black  spots  all  over  the  body  and 
ins.    Coast  of  Oalilbmia  {Gill). 

(CesfraeioH  francutci  Girard,  Proc.  Ac.  Nat.  Sci.  Pliila.  1854,  196;  Cestradan  francUtoo 
another,  viii,  416 ;   Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  492.) 

Bull.  Nat.  Mus.  No.  16 3 
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Family  XV.— HEXANCHID^. 

{The  Cow  Sharlcs.) 

Body  elongated,  somewhat  depressed  anteriorly,  tapering  towards  tiie 
caudal  fin.  Head  depressed,  oblong  and  semi-oval  or  semi-elliptiG&l 
above,  with  the  snout  projecting.  Eyes  submedian  or  anterior,  without 
nictitating  membranes.  Mouth  inferior,  large,  arched  in  front,  no  labinl 
fold.  Teeth  in  the  two  jaws  unlike ;  in  the  upper  jaw  one  or  two  pairs 
of  awl-shaped  teeth,  the  next  six  teeth  broader,  and  each  provided  with 
several  cusps,  one  of  which  is  much  the  strongest.  Lower  jaw  with  six 
large  comb-like  teeth  on  each  side,  besides  the  smaller  posterior  teeth. 
Spiracles  small,  on  the  side  of  the  neck.  Onl^  one  dorsal  fin^  toithout  9pmj 
opposite  the  anal,  and  similar  to  it.  !No  pit  at  the  root  of  the  caudal  fln. 
Gill-openings  wide,  six  or  seven  in  number.  Genera  2 ;  species  4  or 
more;  mostly  oL*  the  Eastern  Atlantic.  {Nbtidnnidce  Giinther,  viii,  397- 
399.) 

*  GUl-opening«  seven  on  each  side Heptangus,  3S. 

89.— HEPTANCIJS  Rafinesque,  1810. 

Perlons. 

CNoHdanus  Cuvier,  1817.) 

(H^tranchias   Rafinesque,   Caratteri    di  Alcani  Nuovi  Generi,  etc.:   type    SqmUm 
cinereuB  Gmelin.) 

Characters  same  as  those  of  the  family  with  the  addition  of  ffiU^pei^ 
ings  seven,  which  separates  this  genus  from  Hexancus.  (frr<i,  seven; 
ayxof:,  bend  or  sinus,  for  gill-opening.) 

*  Median  tootli  of  lower  jaw  without  central  casp,     {NotorhynchM9  Ayres. ) 
49*  H*  indicns  (Cuvier)  MUller  &,  Henle. 

'^  Snout  short  and  rounded ;  cleft  of  the  mouth  broader  than  long.  A 
single  median  pointed  tooth  in  the  upper  jaw ;  the  lower  median  tooth 
with  lateral  cusps,  but  without  central  cusp.  The  first  cusp  of  the  lower 
teeth  is  much  stronger  than  the  others  and  serrated  on  its  outer  margin.'^— 
(Gunther.)  Dark  bluish  gray,  with  many  small  irregular  black  blotches. 
Tail  more  than  one  third  of  total  length.  Size  large.  Gai^e  of  Good 
Hope  to  California ;  not  rare  at  San  Francisco. 

{Notidanus  indicus  Cuvier,  Regne  Animal :  Notidanu9  indicus  Glinther,  viii,  386:  IM^ 
rhyndhua  macvJ^iiua  Ayres,  Proc.  Cal.  Nat.  8ci.  1,  72 :  Notorhytuikus  maoulatiu  Gill,  Proc 
Ac.  Nat.  Sci.  Phila.,  1862,  495,  nnd  18^,  149 :  Notorhynchus  borealU  GiU,  Proc  Ac  Kat   < 
8ci.  Phila.  1864.  150. 


16.   SQUATINID^ — SQUATINA.  35 


SuPBB-PAMiLY  SQUATINOIDEA. 

{The  SquaHnoid  Sharks.) 

Family  XVI.— SQUATINID^. 

{The  Angel  Sharks.) 

Bay-like  sharks.  Body  depressed  and  flat;  mouth  anterior;  teeth 
conical,  pointed,  distant ;  pectoral  fins  very  large,  expanded  in  the  plane 
of  the  body,  but  free  from  it,  being  deeply  notched  at  the  base ;  ventral 
fins  very  large;  two  small  subequal  dorsal  fins  behind  the  ventrals ;  no 
anal  fin ;  caudal  fin  small ;  gill-openings  wide,  subinferior,  partly  covered 
by  the  base  of  the  pectoral ;  spiracles  wide,  crescent-shaped ;  behind  the 
eyes ;  nostrils  on  the  front  margin  of  the  snout,  with  skinny  flaps.  A 
single  genus,  with  perhaps  but  one  species.  Sharks  of  singular  appear- 
ance, inhabiting  most  seas.    {Bhinid^e  Giinther,  viii,  430.) 

88.— S€|UATIIirA  Dom^ril,  1806. 

Angel  Sharks. 

(Rhina  Klein.) 

(AldroYiuidi,  Dam^ril,  Zool.  AnaL  1806,  :  type  SquaUs  aqmUina  L.  =  Squatina  an- 
g^ut  Dum.) 

The  characters  of  the  genus  are  included  above.  {Squatina j  the  Latin 
name  of  8.  angelus^  from  squatusy  skate.) 

48*  S*  AMUellM  Dnm^ril. — Angel-JUh  ;  Monk-JUh  ;  Angel  Shark. 

Bluish  ash-gray  above,  much  blotched  and  speckled ;  beneath  white ; 
caudal  fin  short  triangular,  lower  lobe  longest ;  dorsal  fins  short  and 
high^  skin  rough,  with  small  stiff  prickles,  largest  along  the  middle 
line  of  the  back ;  eyes  small.  A  small  shark,  with  expanded  pectorals, 
like  a  ray,  found  in  most  warm  seas,  not  very  common  on  odir  coasts. 
Oar  species  has  been  generally  considered  as  distinct  from  the  Euro- 
I>ean,  under  the  name  8.  dumerili^  but  without  evident  reason.  A  spe- 
cies considered  by  Dr.  Giinther  to  be  identical  with  Squatina  angelus 
also  occurs  on  our  Pacific  coast 

(Squahu  §quatima  L.  Syst.  Nnt.:  Squatina  angelus  Dum^ril,  Zool.  Anal.  102 :  Squ€Uu$ 
dumenli  Le  Sueur,  Jonni.  Ac.  Nat.  Sci.  PhUa.  i,  225 :  Bhina  squatina  Gtintlier,  viii,  430 : 
Squatina  eatifanUea  Ayreii,  Proc.  Cal.  Ac.  Nat.  Sci.  1859,  29.) 
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Order  E  — RAIiE. 

( The  Rays.) 

Gill-openings  inferior,  nlit-like,  five  in  number;  spiracles  present;  no 
anal  fin;  doi-sal  fins,  it*  present,  inserted  on  the  tail;  body  typically 
disk-like,  broad  and  flat,  the  margin  of  the  disk  being  formed  by  the 
expanded  pectorals.  Tail  comparatively  slender,  the  caudal  fin  'small 
With  the  exception  of  the  Raiidoe,  most  or  all  of  the  rays  are  ovo-vivi- 
parous.  (Suboixler  Batoidei  GUnther,  viii,  434-498.)  (Latin,  raia  or 
raja^  a  ve^y.) 

*  Tail  comparatively  thick,  usually  with  rayed  dorsal  aud  caudal  fins ;  no  Hexrated 
caudal  spine  uor  separate  cephalic  fins.    (Pachjfura,) 
a.  Snout  saw-like,  much  i)roduced,  armed  with  strong  lateral  teeth  ..Pristid^,  17. 
aa.  Snout  not  saw-like. 
b.  Disk  passing  gradually  into  the  long  stout  tail;  pectorals  not  extending  to 

the  snout Rhinobatu>£,  18. 

bb.  Disk  abniptly  contra<;ted  at  base  of  the  tail. 

c.  Electric  organs  present ;  disk  perfectly  smooth Torpedinida,  19. 

cc.  Electric  organs  absent ;  disk  and  tail  more  or  less  prickly Raiid^,  20. 

'*  Tall  very  slender,  whip-like,  its  fins,  if  any,  small  and  near  its  base.     (Maaticura.) 
d.  Pectoral  fins  unint<jrrupted,  (confluent  around  the  snout ;  teeth  small. 

TRYGONIDiK,  21. 

dd.  Pectoral  lins  interrupted,  the  ax)pendages  on  the  snout  ("  cephalic  lins") 
separate  from  the  pectorals. 

e.  Teeth  large,  flat,  tessellated MYUOBATiDiE,  22. 

ee.  Teeth  very  small,  flat  or  tubercular Crpualopteridje,  S3. 

SUPEB-PAMILY  PRISTOIDEA. 

(TJie  Pristoid  Rays.) 

Family  XVII.— PRISTID^. 

{Tht  ISaW'Jishes.) 

Body  elongate,  depressed ;  pectoral  fins  moderate,  the  front  margin 
quite  free,  not  extending  to  the  head ;  snout  produced  into  a  very  long, 
thui,  flat  blade,  wliicli  is  armed  witli  a  series  of  strong  tooth-like  pro- 
cesses along  ea<5h  edge;  teeth  in  jaws  minute,  obtuse;  gill-openings 
moderate,  inferior;  spiraelcs  wide,  behind  the  eye;  nostrils  inferior; 
no  tentacles ;  no  nictitating  membrane ;  dorsal  flns  large,  without  spine, 
the  flrst  nearly  opposite  the  ventrals.  Caudal  well  developed,  bent 
upwards ;  a  fold  along  each  side  of  tail.  A  single  genus,  with  five  or 
more  species,  inhabiting  warm  seas,  sometimes  ascending  the  rivers.  A 
lamily  of  sharks,  Prlstioplioridee,  similarly  armed  with  a  "  saw,",  occurs 
in  the  Pacific  Ocean.    {Pristidce  GUnther,  viii,  430-439.) 
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84.— PBISTIS  L.VJiam,  1794. 

8aW'fi8h€8. 

(Latham,  Trans.  Linu.  Soc.  ii,  p.  276:  type  Sqitalus  prisHs  L,,=PrUHs  anilquorum 
Latham.) 

The  characters  of  the  genus  are  included  above.  (^joeVny-,  the  ancient 
name  of  the  saw-flsh,  from  r/oeVrrij':,  a  sawyer.) 

44.  P*  antiquorum  hntlmm.— Saw-fish, 

Anterior  dorsal  opposite  ventrals ;  caudal  fin  without  lower  lobe ;  ix)8- 
tral  teeth  in  16  to  20  pairs,  nearly  equidistant,  stout,  provided  with  a 
cutting  anterior  edge ;  the  size  of  the  teeth  subject  to  considerable  varia- 
tions; caudal  fin  without  lower  lobe ;  color  grayish.  Length  10  to  15  feet. 
Atlantic  Ocean ;  common  on  both  shores,  especially  southward ;  probably 
entering  rivers. 

{Squalaa prisUs  L.  Syst.  NatnraB:  Pr'uHs  antiquorum  Latham,  TraoH.  Linn.  Soc.  1794, 
ii,  297;  GUnther,  viii,  438.) 

Family  XVIII  — RHINOBATID^ 

(T/te  Long -nosed  Rays,) 

Shark-like  rays.  Trunk  gradually  passing  into  the  long  and  strong 
tail,  which  is  provided  with  two  well-developed  dorsal  fins,  a  caudal  fin 
and  a  conspicuous  dermal  fold  on  each  side ;  disk  not  broad,  the  rayed 
portion  of  the  pectoral  fins  not  being  continued  to  the  snout ;  no  conspic- 
nons  spines,  the  skin  being  nearly  smooth ;  no  electric  organs.  Genera 
3  to  5 ;  si)ecies  about  15 ;  inhabiting  warm  seas.  The  form  of  the  body 
is  as  much  shark-like  as  is  that  of  the  shark  Squatina.  (Rhinohatidas  Giin- 
ther,  viii,  440-448.) 

*  Flnt  dorsal  mnch  behind  the  ventrah) ;  anterior  nasal  valves  not  confluent. 

RlUNOBATUS,  35. 

85.— BHIIVOBATUS  Bloch  &  Schneider,  IHOl. 

(Schneider  ed.  Bloch,  Ichthy. :  tyju^  nUinohaius  rhinohatii«  Bloch  &  Schneider=j{Aiiio- 
haius  granulatuH  Cnv. ) 

Body  depressed,  gradually  passing  into  the  tail.  Cranial  cartilage 
produced  into  a  long  rostral  i^rocess,  the  space  between  the  process  and 
the  pectoral  fin  being  filled  by  membrane.  Spiracles  wide,  l>ehind  the 
eye;  nostrils  oblique,  wide;  anterior  valves  not  confluent.  Teeth  ob- 
tuse, with  an  indistinct  transverse  ridge.  Dorsal  fins  without  spine ; 
both  at  a  great  distance  behind  the  ventral  fins.  Caudal  fin  without 
lower  lobe,    (/^em^,  a  shark,  Squatma^  ^aTo<:^  a  skate.) 


38      CONTRIBUtlONS  TO  NOBTH  AMERICAN  lOHTHTOLOOY — lY. 

45.  B.  productas  Ayres. 

'^  The  anterior  liasal  valve  is  dilated  into  a  very  narrow  lateral  fold, 
scarcely  projecting  beyond  the  nasal  margin.  The  length  of  the  nostril 
is  slightly  more  than  its  distance  from  the  lateral  margin  of  the  head 
and  more  than  the  distance  between  the  inner  angles  of  the  noBtrils,  and 
much  less  than  the  width  of  the  mouth,  which  is  very  slightly  arched. 
Snout  produced,  the  distance  between  the  outer  angles  of  the  nostrils 
being  f  of  that  between  the  mouth  and  the  end  of  the  snout'.  A  seriee 
of  small,  depressed,  polished  spines  along  the  median  ridge  of  the  back; 
groups  of  small,  polished  tubercles  on  the  orbital  margin  and  on  the 
shoulder.  A  broad  groove  between  the  rostral  ridges,  which  are  separ 
rated  along  their  entire  length.  Snout  lighter  colored  than  the  rest  of 
the  body.'' — {Streets.)    Coast  of  California  and  southward. 

(Ayres  MSS.;  Glrard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196;  Streets,  Ball.  U.  S.  Kat 
Hub.  yu,  1877,  55:  Rhinobaius  leucarhynchua  Gfintlier,  vlii,  444.) 

Super-family  TORPEDINOIDEA. 

(The  Torpedinoid  Rays.) 

Family  XIX.— TORPEDINID^. 

(The  Numbfishes.) 

Bays  with  the  trunk  broad  and  smooth ;  the  tail  comparatively  8hor( 
and  thick,  with  rayed  caudal  fin,  and  commonly  two  rayed  dorsal  flns 
the  first  of  which  is  over  or  behind  the  ventrals ;  a  longitudinal  fold  on  each 
side  of  tail;  anterior  nasal  valves  confluent  into  a  quadrangular  lobe; 
an  electric  organ  composed  of  hexagonal  tubes  between  the  jiectoral 
fins  and  the  head.  Genera  6 ;  species  about  15 ;  large  rays,  noted  for 
their  power  of  giving  electric  shocks ;  found  in  most  seas.  (T^^rfediniia 
Giinther,  viu,  448-455.) 

*  Dorsal  fins  two ;  ventrals  separate ;  spiracles  weU  behind  the  eyes...  .Torpbdo,  3& 

86.— TORPEDO  Damdril,  1806. 
Electric  Rays. 

(Diim^ril,  Aool.  Aualyt.  p.  102:  type  Baia  torpedo  L.) 

Electric  rays  with  the  disk  very  broad,  abniptly  contracted  at  the 
tail )  two  dorsal  fius  ]  caudal  flu  well  developed ;  ventral  flns  large,  sepa- 
rate; spiracles  large,  placed  behind  the  eyes;  mouth  small;  teeth  poiiited; 
skin  perfectly  smooth.    Large  rays,  chiefly  inhabiting  the  Atlaotic 
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46.  T.  9eci<AentwM»  StoreT.—Cramp-JUh ;  Torpedo;  Numb-fish. 

First  dorsal  more  than  twice  as  large  as  second,  placed  over  the  ven- 
trals ;  spiracles  not  fringed,  their  edges  smooth  ;  color  almost  uniform 
blade,  with  obscure  darker  spots ;  beneath  white ;  length  2  to  5  feet ; 
breadth  |  of  length,  the  disk  very  blunt  or  almost  emarginate  in  front. 
Atlantic  coast ;  not  very  common. 

(Btorer,  Am.  Joum.  Sci.  Arts,  45,  p.  165;  Storer,  FiHhes  Mass.  247.) 

47.  T.  caMfomica  Ayres.— CaZi/ontia  Cramp-fish. 

Dark  grayish  brown  above,  thickly  spotted  with  black ;  disk  broad 
and  rounded,  forming  more  than  half  the  entire  length ;  teeth  small, 
very  sharp.    Coast  of  Califomia.    (Ayres.) 

(Ayres,  Prpc.  Cal.  Ac.  Nat.  Sci.  1854,  70.) 

Super-family  RAIOIDEA. 

(The  True  Rays.) 

Family  XX.— RAIIDiE. 

(The  Skates.) 

Bays  with  the  disk  broad,  rhombic,  more  or  less  t^inous  or  rough ; 
tail  stout,  rather  long,  with  a  longitudinal  fold  on  each  side,  the  skin 
commonly  rough  with  spines ;  usually  two  dorsal  iina  and  sometimes  a 
caudal  fin  present  on  the  tail ;  pectoral  fins  extending  to  the  snout ; 
ventrals  large;  no  serrated  spine  on  the  tail;  no  electric  organs;  ovi- 
parous,  the  eggs  being  laid  in  large  leathery  egg-cases,  four-angled,  with 
two  long  tubular  ^^  horns  ^  at  each  end.  Genera  4  or  more ;  species  40,  most 
of  them  belonging  to  the  genus  Rata.  Skates  of  generally  small  size ; 
foun^  in  all  seas. 

*  Caudal  tin  radimentary  or  absent ;  pectorals  not  conflaent  around  the  snout ;  ven- 
tral deeply  notched ■..«.. .Rata,  87. 

ST.— RAIA  Linnasus,  1758. 

Rays. 

(Arte^li — Liunffius,  Syst.  Nat.  :  type  Jiaia  clamia  L.) 

This  genus,  as  here  understood,  comimses  all  those  Raiidw  which  have 
the  x>^ctoral  fins  not  continued  iiround  the  snout,  the  ventrals  deeply 
notched,  and  the  caudal  fin  little  developed  or  wanting;  the  tail  is  very 
distinct  from  the  disk,  and  is  provided  with  two  rayed  dorsal  fins ;  the 
skin  of  the  body  is  usually  more  or  less  spinous ;  the  dentition  differs 
in  the  two  sexes,  and  the  male  is  usually  provided  with  a  difi'ercntiated 
patch  of  spines  on  each  pectoral.    Species  numerous. 


40    coNTBimrriONS  to  north  American  iCHTHYOLOor — ^iv. 

Oar  knowledge  of  the  American  species  has  been  in  a  state  of  gieot 
confusion  until  Yi»ry  lately^  the  first  carefnl  comparison  of  the  spedes 
having  been  made  by  Mr.  Oarman  in  1874.  On  his  excellent  paper*  tlie 
following  account  is  based.  (Baia  or  Raja^  the  Latin  name  of  fishes  of 
this  genus.) 

1. — Atlantic  Species. 

*  Outline  of  the  disk  anterior  to  the  spiracles  rounded,  not  forming  an  angle  at  tbfl 
tip  of  the  snout. 
t  Rows  of  teeth  about 


48*  B«  erinacea  Mitchill. — Common  Skate;  Little  Sknte;  Tobaoco-box. 

Form  rhomboid,  with  all  the  angles  rounded ;  spines  largest  on  the 
anterior  extensions  of  the  pectorals,  where  they  are  close-set,  strong, 
laterally  compressed  and  hooked  backwards  ]  smallef  ones  are  scattered 
over  the  head,  above  the  spiracles,  above  and  in  fix)nt  of  the  ej'es,  on 
the  back,  the  median  line  of  which  is  comparatively  smooth,  without 
larger  median  Herics,  except  in  the  young.  A  triangular  patch  on  the 
shoulder-giixlle;  imier  posterior  angles  of  the  pectorals  nearly  smooth; 
in  the  males  near  the  exterior  angles  of  the  pectorals  are  two  rows  of 
large  erectile  hooks,  pouiting  backwards.  Females  with  git)ups  of  small 
scales  on  each  side  of  the  vent ;  teeth  small,  the  middle  ones  sharp  in 
the  males ;  all  blunt  in  the  females;  jaws  much  ciu*ved;  each  side  of  tail 
with  a  dermal  fold ;  caudal  fins  rough,  not  sepai*ate  to  the  base.  Color 
light  brown,  with  small  round  spots  of  dark  brown ;  females  larger  than 
the  males.  L.  1  to  2  feet  ( Oarman.)  The  smallest  and  commonest  of  oar 
skates;  abundant  on  our  coast,  especially  northward. 

{Rata  erinacea  Mitchill,  Am.  Joum.  Sci.  Arts,  xi,  290,  18*25:  Saia  eglantcria  Gttnther, 
viii,  4G2;  Garmaii,  1.  c.  176.) 

ft  Rows  of  teeth  iJ^  (f g  to  iiJ). 

49.  B.  ocellata  Uitchiil.^OceUated  Bay;  Big  Skate. 

General  form  and  appearance  of  the  preceding ;  the  arrangement  of 
spmes  similar,  except  that  additional  rows  of  spines  are  present  down 
the  back  and  along  the  mdt^  of  the  tail;  caudal  fin  not  separate,  rough 
with  small  spines ;  jaws  curved.  Color  light  brown,  with  rounded  dark 
sx)ots ;  a  translucent  space  on  each  side  of  the  snout ;  near  the  XKMsterior 
angle  of  the  pectoral  there  is  usually  (but  not  always)  a  large  white 
ocellus,  with  a  dark  spot  in  the  centre  and  a  darker  border;  two  smaller 
similar  spots  often  present  {Oarman).    Size  very  much  larger  than  the 

*  On  the  Skaten  (Rajip)  of  the  EaHt«m  Coasts  of  the  United  States:  By  8.  W.  Gat- 
man.     <Proc.  Bost.  Soc.  Nat.  Hist,  xvii,  Nov.  4, 1874,  pp.  170-181. 
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preceding  epecies,  reaching  a  length  of  nearly  three  feet.    The  egg- 
cases  are  more  than  twice  as  large  as  those  of  the  smaller  species. 

(Mit-chill,  Trans.  Lit.  d:^  Phil.  Soc.  i,  477,  1815:  Saia  diaphajieSf  pt.;  Storer,  Fiab. 
Mass.  240;  GarmaD,  1.  c.  177.) 

**  Outline  of  the  disk  anterior  to  the  spiracles  forming  a  more  or  less  marked  angle 
at  the  tip  of  the  snout. 

t Angle  at  tip  of  snout  short  and  obtuse;  rows  of  teeth  }^;  body  and  tail  with 
large  bucklers. 

ftO.  B«  radjata  DoTkoy&n.— Starry  Bay, 

In  addition  to  the  spines  on  the  pectorals,  head,  back,  and  tail  common 
to  the  preceding  species,  this  species  is  marked  by  the  presence  of  large 
spinous  plates  or  bucklers.  These  are  large  strong  spines,  with  broad 
stellate  or  shield-like  bases.  They  are  arranged  as  follows:  One  or 
two  in  front  of  each  eye ;  one  on  each  side  between  the  eye  and  the 
spiracle ;  a  pair  on  the  shoulder,  the  smaller  in  front ;  and  fourteen  or 
more  forming  a  dorsal  row,  beginning  just  back  of  the  head  and  extend- 
ing to  the  caudal.  An  irregular  row  of  spines  on  each  side  of  the  tail, 
separated  from  the  membrane  by  a  band  of  shagreen ;  males  with  two 
or  more  rows  of  claw-like  spines  on  the  i)ectorals.  Teeth  with  a  long 
sharp  pointy  rising  from  the  middle  and  hooking  backwards  in  the  male, 
binntish'in  the  female;  females  larger  than  the  males  and  more  spinous. 
(Oarman).  Size  medium.  L.  1^  to  2 feet.  North  Atlantic;  found  both 
in  America  and  Europe. 

{Baia  radiaia  Donovan,  Hist.  Brit.  Fish,  v,  pi.  114, 1820;  GUnther,  yiii,  460;  Gar- 
man,  1.  c.  177 :  Btaa  americana  DeKay,  260.) 

ft  Angle  at  tip  of  snont  acute,  moderately  prodaced ;  rows  of  teeth  ^. 

ftl.  R*  e|i:laiiteria  IjSLc6p^e,^Brier  Bay. 

Prickles  comparatively  small  and  very  sharp,  most  numerous  on  the 
anterior  portion  of  the  pectoral,  over  the  head,  on  the  snout,  on  the 
middle  of  the  back,  and  on  the  tail  between  the  rows  of  larger  ones ; 
enlarged  spines  present  around  the  eyes  and  spiracles,  on  the  middle  of 
the  snout,  in  a  median  row  along  the  back,  and  in  two  rows  along  each 
side  of  the  tail ;  these  spines  very  sharp,  larger  and  smaller  ones  alter- 
nating in  the  rows;  a  large  spine  in  the  middle  of  each  shoulder;  a 
spine  between  the  caudal  tins.  Color  brown,  with  bands,  bars,  lines, 
blotches,  and  siK)ts  of  darker  in  the  middle  of  the  pectoral ;  a  translu- 
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cent  space  on  each  side  of  the  rostmm.    (Oarman.)    L.aboat2fiMt 
Atlantic  coasts  of  the  United  States ;  not  very  common. 


{Raia  eglanteria  Bosc,  MSS;  Lac^pMe,  Hist.  Nat.  des  PoUs.  ii,  103:  Raia 
Le  Sueur,  Jouru.  Ao.  Nat.  Sci.  iv,  100:  Baia  chantenajf  Le  Sueor,  1.  o.  103;  GaniUMi,L 
c.  179.) 

It  Angle  at  tip  of  snout  much  produced,  bluut ;  rows  of  teeth  i%, 
99.  B.  Invis  ^itchilh^Barndoor  Skate. 

Angles  of  the  disk  more  acute  than  in  any  of  the  others ;  mnsde 
much  produced,  somewhat  shovel-shaped  at  tip.  Spines  of  the  body 
very  few  and  small.  Some  present  above  the  eyes  and  spiracles,  on  the 
snout,  along  the  anterior  border  of  the  pectorals,  and  on  the  back ;  those 
on  the  back  very  small.  A  median  dorsal  row  of  larger  hooked  spines 
extending  along  the  median  line  of  the  posterior  portion  of  the  back 
and  the  tail.  Usually  two  lateral  rows  on  the  tail.  Female  loughery  as 
usual  among  rays.  Color  variable,  brownish,  with  paler  spots,  which 
are  usually  ringed  with  darker.  The  largest  of  our  Atlantic  spedeSi 
reaching  a  length  of  about  four  feet.  Virginia  northward;  not  uncom- 
mon. 

(Mitchill,  Amer.  Monthly  Mag.  ii,  327,  1617;  Storer,  Hist.  Fish.  Man.  1867,948; 
Garman,  1.  c.  ItiO.) 

58.  B.  inranulata  Gill. 

<^  A  remarkable  species,  with  the  back  and  ventral  surface  covered 
with  minute  sharp  granular  ossifications,  obtained  by  Capt.  Joseph  W. 
Collins  on  Le  Have  Bank.  A  species  of  the  same  tyi>e  as  £.  UbvUj  and 
having  30  to  31  teeth  on  each  side;  the  back  granulated  and  date 
colored;  the  ventrals  distinguished  by  reticulate  markings,  and  the 
claspers  slender  and  scarcely  expanded."    {CHU.) 

(GiU  MS.;  Goodo  <&  Bean,  Bull.  Essex  Inst,  xi,  1879,  28.) 

2. — Pacific  Species. 

54.  B.  cooperi  Girard.~^i<7  Skate. 

Disk  broad,  its  widest  part  behind  the  middle.  Snout  long,  regniari] 
long-acuminate,  but  not  very  sharp  at  tip,  the  anterior  outline  of  the 
I)ectoral  not  much  undulated,  and  little  concave.  Interorbital  space 
very  broad,  almost  flat,  slightly  depressed  in  the  middle.  Supraocolar 
ridge  scarcely  elevated.  Eyes  small,  shorter  than  the  spiracles.  Spines 
on  body  small  and  few.  Two  or  three  small  spines  around  the  eye.  One 
or  two  near  the  centre  of  the  back.  Otherwise  none  on  median  line  of 
back,  in  front  of  b<i8e  of  ventralSj  where  a  series  of  spines  begins,  feeble 
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anteriorly,  but  growing  larger  backward.  Females  (as  in  other  species) 
with  lateral  series  of  spines  on  the  tail.  Upper  sur^EM^e  mostly  covered 
with  minute  prickles,  which  are  largest  on  the  median  line  of  the  back, 
on  the  tail,  and  the  front  of  the  pectorals.  Disk  smooth  below,  except 
anteriorly.  Teeth  about  H,  the  jaws  rather  strongly  arched.  Disk 
one-fifth  broader  than  long,  its  width  twice  the  length  of  the  tail. 
Bnout  3^  in  length  of  disk,  2J  interorbital  width.  Color  brown,  with  a 
dark  ring  at  base  of  pectorals.  Upper  surface  everywhere  with  round 
pale  spots.  The  largest  of  our  skates,  reaching  a  length  of  over  six  feet. 
rhe  egg-case  nearly  a  foot  long.  Abundant  on  the  Pacific  coast  from 
Monterey  to  Sitka. 

(Giraid,  U.  S.  Pac.  B.  B.  Exp.  Fish.  372;  Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mas* 
L880,135.) 

M.  B.  riOna  Jor.  A  GUb. 

Disk  broad,  the  outer  pectoral  angle  sharp,  farther  forward  than  in 
B.  eoaperL  Anterior  outline  of  pectoral  somewhat  undulated  and  ex- 
ceedingly concave,  so  that  the  snout  is  very  long,  acuminate,  and  taper- 
ing to  the  extreme  point.  Interorbital  space  quite  narrow,  little  con- 
cave. Supraocular  ridges  slightly  elevated.  Eyes  large,  much  longer 
:'han  spiracles.  Spines  on  body  comparatively  strong;  five  to  seven 
ibove  the  eyes ;  two  or  three  near  the  middle  of  the  back ;  none  on 
die  median  line  of  the  back  until  opposite  the  posterior  end  of  ventrals, 
inhere  a  series  of  rather  sharp  spines  begins.  Prickles  on  body  above 
rather  large,  sharp,  strongly  stellate ;  those  on  the  snout  largest  and 
most  stellate.  Skin  above  everywhere  prickly  in  the  female;  the 
prickles  small  and  sparse  on  the  base  and  edges  of  the  pectorals  and  on 
centrals ;  larger  on  the  median  region  of  the  disk.  Male  with  bases  of 
&ns  smooth,  and  the  prickles  geaerally  fewer  and  smaller;  anterior 
sdge  of  pectoral  with  spines.  Under  side  of  disk  almost  everywhere 
prickly  in  the  females,  smooth  posteriorly  in  the  males.  Mouth  some- 
whst  arched.  *  Teeth  |f .  Color  light  brown,  nearly  plain,  with  a  dark 
ring  at  base  of  pectorals,  which  grows  obscure  with  age.  Disk  one- 
;enth  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snout 
learly  one-third  the  length  of  the  disk,  3$  times  the  interorbital  width. 
L  2^  feet.    Monterey  to  Puget's  Sound ;  not  rare. 

(Jordan  &>  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  — .) 
Ilk  Ii«  MiMMUlata  Girard.— Common  Skate  (of  California}. 

Disk  broad,  its  widest  part  well  forward ;  outer  angle  of  pectoral 
Dlont ;  posterior  edge  convex ;  anterior  margin  of  pectoral  undulated,  not 
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strongly  concave ;  snoat  rather  pointed  and  projecting  at  tip,  bat  not 
very  4ong,  its  acumination  being  confine^d  to  its  anterior  half.  Inter- 
ocular  space  narrow,  deeply  and  uniformly  concave.  Eyes  large,  loDger 
than  spiracles.  Supraocular  ridge  prominent.  Spines  on  body  laAer 
stronger  than  in  related  species.  Four  or  five  over  the  eye ;  Ave  or  six 
(rarely  fewer)  along  the  median  line,  in  front  of  the  middle  of  the  back. 
A  series  of  ver>^  small  spines  along  the  middle  of  the  back,  changing 
opposite  the  middle  of  the  ventrals  into  a  series  of  rather  strong  hooked 
spines.  Tail  with  a  strong  lateral  series  in  females  only,  as  usual  in  the 
genus.  Prickles  on  the  body  small  and  few.  A  small  band  of  spane 
prickles  near  the  median  line  of  back  on  eaeli  side  of  the  median  series 
of  spines.  Snout  and  interorbital  space  prickly.  No  prickles  on  the 
shoulders  or  on  the  fins,  except  the  anterior  edge  of  the  pectorals.  Be- 
low smooth,  except  the  snout  and  front  of  pectorals.  Teeth  ^.  Jaws 
somewhat  curved.  Color  light  brown,  slightly  mottled ;  a  blackish  rin|; 
at  base  of  pectorals,  which  becomes  faint  in  the  adult.  A  small  dusky 
spot  at  base  of  ventrals  and  on  posterior  edge  of  pectorals.  Disk  one 
tenth  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snoot 
one-fourth  the  length  of  the  disk,  three  times  the  interorbital  width. 
L.  2  feet.  Coast  of  California,  from  Monterey  to  Cape  Mendocino; 
abundant. 

(Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196:  Uraptera  hinoculaia  Qiraid,  U.  S.  Pae. 
R.  R.  Expl.  Fishes,  373 ;  GUnthcr,  viii,  464.) 

Var.  inermls  Jordan  &,  Gilbert  (var.  nov.). 

Differs  in  the  small  number  and  feebleness  of  the  spines  and  prickleSi 
and  in  the  presence  of  a  band  of  small  prickles  (in  the  females)  on  the 
posteror  part  of  the  peetorals,  parallel  with  the  edge.  Supraocular 
spines  almost  obsolete.  Two  or  three  minute  prickles  often  present  at 
the  shoulder.  A  series  of  minute  stellate  prickles  beginning  near  the 
middle  of  the  back,  l)ecoming  hooked  spines  on  the  tail.  Lateral  caodal 
spines  scarcely  diiferentiated.  A  band  of  small  prickles  on  posterior 
part  of  the  back.    Males  almost  smooth.    Santa  Barbara,  Gal. 

5T.  R«  stellulata  Jordan  &  Gilbert. 

Disk  much  broader  than  long,  anteriorly  broadly  arched ;  the  snout 
very  obtuse,  but  its  tip  slightly  exserted  and  acutish  ;  anterior  margin 
of  pectorals  somewhat  uiidulate<l  and  convex;  posterior  margin  very 
convex.  A  row  of  stout  supraocular  spines ;  about  six  spines  on  the 
scapular  region,  and  a  median  row  of  strong  Ki)ines  on  the  tail.  Entire 
upper  surface  rough  with  strong  stellate  prickles;  these  largest  on 
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head,  middle  of  back,  and  on  tail.  Under  side  smooth  except  ante- 
riorly. Teeth  ^.  Color  brown,  everywhere  strongly  variegated  with 
light  and  dark  colors ;  a  black  spot  at  base  of  each  pectoral,  surrounded 
by  a  pale  ring,  and  this  by  a  black  ring ;  numerous  black  spots  of  various 
sizes,  some  of  them  ocellated,  scattered  over  the  body ;  head  with  black 
cross-bars. 

Disk  one-fifth  broader  than  long ;  the  length  of  tail  more  than  half 
the  width  of  disk ;  the  snout  4^  in  length  of  disk,  and  2^  times  the  inter- 
orbital  width ;  the  snout  is  a^  long  as  in  hinoeulataj  but  much  wider, 
appearing  blunt  and  short.  L.  2^  feet.  Bay  of  Monterey,  California; 
locally  abundant. 

(Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mub.  1680,  133.) 

Family  XXI.— TRYGONIDJE. 

{The  Sting  Bays.) 

Disk  usually  more  or  less  broader  than  long ;  the  pectoral  fins  uninter- 
ruptedly confluent  in  front,  forming  the  tip  of  the  snout ;  tail  variously 
formed,  usually  whip-like,  sometimes  short  and  stout,  sometimes  bearing 
a  single  dorsal  or  caudal  fin,  but  never  with  two  dorsals.  Usually  one  or 
more  vertical  folds  of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  generally 
armed  with  a  large,  sharp,  retrorsely  serrate  spine  on  its  upper  surface, 
toward  the  base  (two  or  three  spines  occasionally  present).  Ventral 
fins  not  emarginate.  Skin  smooth  or  variously  prickly  or  spinous,  rough- 
est on  the  adult.  No  differentiated  spines  on  the  pectorals  in  the  males, 
the  sexes  being  similar.  Mouth  rather  small.  Teeth  small,  paved,  usu- 
ally more  or  less  pointed  or  tubercular.  Nostrils  near  together ;  nasal 
valves  forming  a  rectangular  flap,  which  is  joined  to  the  upper  jaw  by 
a  narrow  ffenum.  Spiracles  large,  placed  close  behind  the  eyes.  Skull 
not  elevated,  the  eyes  and  spiracles  superior.  Ovoviviparous.  Genera 
about  10 ;  species  50.  Found  in  most  warm  seas,  some  of  them  in  the 
fresh  waters  of  Central  and  South  America.  The  large  spine  on  the 
muscular  tail  is  capable  of  inflicting  a  severe  and  even  dangerous  wound. 

{Trggontdai  QVLntheT,  viii,  471-488.) 

*Tail  stout,  provided  with  a  rayed  caudal  fin Ukolopuus,*  38. 

**  Tail  slender,  without  caudal  fin. 

t  Tail  very  short,  shorter  than  the  broad  disk Ptkkoplatea,  39. 

ttTail  whip-like,  longer  than  the  disk Dasyatis,  40 

*  In  the  key  to  the  families  of  RaitBf  on  page  36,  the  character  assigned  to  Trygonidm^ 
''Tail  very  slender,  whip-like,  its  fins,  if  any,  small  and  near  its  base,''  does  not  apply 
to  the  genos  Urolophu9^  and  should  be  modified.  All  the  ''  Pachyura"  have  two  dor- 
flals  ttod  a  trace  at  least  of  a  caudal  fin.  In  the  *'  Masticura ''  one  or  more  of  these  fins 
aro  obaolete,  and  a  serrated  oandal  spine  is  generally  present. 
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8§.— UROLOPHUS  MiUler  6l  Uenle. 
Round  Sting  Bays, 

(Mttller  A  Henle,  Plagiostomen,  1837, 173 :  type  Urohphus  aurantiaou8  Mlillor  A  Hcnle 
=  Raia  crucUita  Laci^pMe.) 

Disk  oval  or  rhombic,  the  length  and  breadth  not  very  unequal 
Snout  rounded  or  slightly  prominent.  Skin  smooth  or  somewhat  prickly. 
Tail  rather  short,  little  if  any  longer  tliaii  the  disk,  muscular,  provided 
with  a  distinct  rayed  caudal  fin ;  no  dorsal  fin.  Upper  part  of  the  tail 
with  a  strong  serrated  spine.  Warm  seas.  Size  small,  {tfdpd,  tail; 
Aof  oT,  crest.) 

•Skin  perfectly  smootli. 
«!§•  U.  balleri  Cooper. 

Disk  nearly  round,  a  little  broader  than  long,  with  the  anterior  lDa^ 
gins  straightish,  meeting  in  a  slight  angle.  Snout  (from  the  eyes)  longer 
than  the  width  of  the  iuterorbital  space.  Tail  somewhat  shorter  than 
the  disk.  Skin  without  spines  or  prickles.  Color  light  brownish,  with 
marblings  and  wavy  lines  of  yellowish  and  dusky,  sometimes  with 
yellowish  spots,  occasionally  with  wide,  obscure  dusky  streaks,  which 
are  crossed  by  similar  transverse  streaks.  Belly  yellowish  tinged. 
Coast  of  California,  from  Point  Concepcion  southward ;  exceedingly 
abundant  in  sheltered  bays.  L.  12.  The  smallest  of  our  sting  rays. 
Closely  related  to  the  Australian  U.  cruciattiSj  if  not  identical  with  it 

(Cooper,  Proc.  Calif.  Ac.  Nat.  Sci.  iii,  95.) 

39.— PTEROPLiATEA  MUllcr  &  Henlo. 
(Miiller  «&  HiMilo,  Pla^^iostoiuen,  18:<7, 168:  type  Raia  aUavela  L.) 

Disk  much  broader  than  long,  its  anterior  margins  meeting  in  a  very 
obtuse  angle,  its  outer  angles  more  or  less  acute.  Tail  very  short  and 
slender,  shorter  than  the  disk,  without  fin,  usually  armed  with  a  small 
serrated  spine.  Skin  smooth  or  very  nearly  so.  Size  moderate  or  rather 
large.  Warm  seas,  (rre/^a,  fins ;  7:kaTia^  broad ;  nrepuKXanta^  an  ancient 
name  of  P.  altavelu.) 

*Spiracle  without  tentacle. 

59.  P.  maclura  (Le  Sueur)  Miiller  &  Heule.— Butterfly  Rag. 

Disk  sciircely  twice  as  broad  as  long,  covered  with  perfectly  smootii 
skin.  Tail  about  one-third  as  long  as  the  disk,  with  a  very  slight  der 
mal  fold  above  and  below.  Snout  a  little  projecting,  so  that  the  anterior 
edge  of  each  pectoral  is  somewhat  concave.  Color  brownish  olive, 
finely  marbled  with  grayish,  and  finely  speckled.    Anterior  edge  of  disk 
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with  half  spots  of  paler.  Tail  with  four  dark  blotches  above,  fbrming 
half  rings.  (Gaadal  spine  wanting  in  all  the  specimens  examined.)  Vir- 
ginia to  Brazil ;  not  uncommon. 

iBaia  nuuilura  Le  Saenr,  Joorn.  Ac.  Nat.  Sci.  PUila.  1817,  41 ;  Dnm^ril,  Hist.  Nat. 
Poin.  i,  614 ;  Gttnther,  viU,  487.) 

#0.  p.  marmorata  Cooper.  * 

Disk  about  twice  as  broad  as  long,  covered  with  peiiectly  smooth  skin. 
Tail  3J  in  length  of  disk,  with  a  rather  small  cutaneous  fold  above  and 
below,  the  lower  fold  the  longer,  the  upper  about  as  deep.  Interor- 
bital  si>aoe  a  little  shorter  than  the  snout.  Snout  slightly  prominent, 
but  forming  a  very  obtuse  angle.  Olive-brown,  finely  mottled  every- 
where with  darker,  the  dark  forming  reticulations  around  pale  roundish 
spots.  Tail  without  dark  rings.  Caudal  spine  much  smaller  than  in 
other  sting  rays ;  present  in  all  specimens  examined.  Coast  of  Califor- 
niafirom  Point  Concepcion  southward;  common. 

(Cooper,  Pioc.  Cal.  Ac.  Nat.  Sci.  iii,  112.) 

40.— DASITATIS  Rafinesque. 

Sting  Bays, 

(Trygon  Adanson.) 

(Bftfinesque,  Caratteri  di  Aicuui  Naovi  Qen.  1810, 16 :  type  DaayaiU  ujuB  Rafineeqae  = 
Rata  pastinaca  Linnseus. ) 

Disk  oval,  flat,  with  rounded  angles.  Tail  very  long  and  slender, 
whip-like,  without  fin,  but  often  with  one  or  two  vertical  membranace- 
ous folds.  A  strong  serrated  spine  toward  the  base  of  the  tail.  Skin 
more  or  less  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved. 
A  few  papillsB  usually  present  in  the  mouth  behind  the  lower  jaw. 
Sting  rays  of  large  size,  abundant  in  warm  seas.  Many  of  the  spinous 
species  are  nearly  or  quite  smooth  when  young.  ('^a<r6T,  shaggy  or 
rough;  ^sSrcV,  a  skate ;  heuce  proper]}' Daayhatis,) 

*  Upper  caudal  fold  obsolete;  lower  well  developed.    (Hcmiirygon  MUller  &  Henlo.) 

€!•  O*  centrums  (Mitchill)  Jordan  &.  Gilbert. — Common  Sting  Ray  ;  Clam  Cracker; 
Stingaree, 

Disk  a  little  broader  than  long,  its  anterior  angle  obtuse.  Tail  rel- 
atively stout,  about  one-third  longer  than  the  disk.  A  well-developed 
fold  below,  but  the  upper  fold  reduced  to  a  mere  trace.  Disk  perfectly 
smooth  in  the  young,  with  more  or  less  of  tubercles  along  the  median 
line  of  the  back  and  the  scapular  region  in  the  adult.  Buccal  papillse 
3.    Width  of  mouth  about  half  its  distance  from  the  tip  of  the  snout. 
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Oaudal  spine  1^  times  width  of  moath.  Spiracles  very  large.  Ookr 
nearly  aniform  brownish.  L.  8  feet.  Gape  God  to  Florida ;  oommoiL 
(Perhaps  includes  more  than  one  species.) 

(Baia  oentrara  Mitchill,  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  i,  47!) :  PatHnaoa  koitata  Do- 
kay,  New  York  Fauna,  Fishes,  373:  Trygon  hastaia  Giinther,  viii,  476.) 


*  Upi>er  and  lower  caudal  folds  well  developed.    {DaayatU.) 
69*  !>•  sayl  (Le  Suenr)  Goode  &  Bean. 

Disk  rhomboidal,  a  little  broader  than  long,  the  mozzle  moderately 
prominent.  Width  of  month  contained  about  2h  times  in  the  length  of 
the  snout.  Tail  with  two  well-developed  folds,  the  lower  fold  consider- 
ably the  larger,  both  smaller  than  in  D.  diptemrus.  Tail  slender, 
prickly,  nearly  twice  as  long  as  the  disk;  its  spine  extremely  long;  its 
length  2^  times  the  width  of  the  mouth.  Skin  smooth  in  the  youug, 
becoming  roughish  with  age.  Several  rather  strong  recurved  spines 
along  the  middle  line  of  the  back.    Spiracles  moderate.    Buccal  papills 

5  (7).    Color  brownish.    South  Atlantic  States  to  Brazil. 

{Raja  aay  Le  Sueur^  Jouni.  Ac.  Nat.  Sci.  Phi  la.  1817,  42 :   Trygon  sayi  Dnin^ril, 
Elasmobranch.  603:  Trggon  paatinaca  part  GUnther,  viii,  478.) 

68.  D*  diptemrus  Jordan  &,  Gilbert. 

Disk  rhomboid,  slightly  broader  than  long,  anterior  margins  neariy 
straight,  meeting  anteriorly  in  a  very  obtuse  angle ;  posterior  margins 
curved ;  lateral  angles  rounded ;  tail  nearly  half  longer  than  the  disk, 
with  a  conspicuous  cutaneous  fold  below  and  a  smaller  but  evident  one 
"*  above;  jaws  considerably  arched;  buccal  papilla  3;  teeth  f^.  Young 
perfectly  smooth.  Adult  with  a  row  of  low  but  rather  stout  tubercles 
on  the  median  line  of  the  scapular  region  and  two  others  on  the  humeral 
region.  Tail  with  small  prickles.  Caudal  spine  long,  its  length  nearly 
3  times  the  width  of  the  mouth.    Color  bluish  brown,  nearly  plain.    L 

6  feet  or  more.    Bay  of  San  Diego,  California;  abundant. 

(Dasybatia  dipterurua  Jonlan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  31.) 
64*  D*  tuberculatus  (Lacep.)  Goode  &  Bean. 

Disk  rhomboidal,  a  little  broader  than  long ;  anterior  borders  scarcely 
concave,  the  posterior  almost  straight ;  external  angles  rounded ;  miu- 
zle  pointed ;  tail  below  with  a  cutaneous  fold,  higher  and  longer  than 
the  upper  fold,  covered  for  its  posterior  two-thirds  with  small  ossificar 
tions ;  tail  nearly  2^  times  length  of  disk.  All  the  middle  of  the  npper 
surfiEK^  of  the  body,  from  the  posterior  region  of  the  head  to  the  base 
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iie  tail,  covered  by  an  armature  comi)osed  of  a  very  great  number 
[nail  bony  tubercles.  Along  the  median  line  an  irregular  series  of 
trcles  with  the  base  enlarged,  almost  quadrilateral,  the  points  directed 
rw^ard ;  a  tubercle  on  the  shoulder  girdle  on  each  side  of  the  median 
Five  papillsB  in  the  mouth.  Jaws  strongly  arched.  Very  young, 
>st  smooth.    Uniform  brown.    {DumMl.)    Florida  to  Brazil. 

ua  tuberculata  LacdpMe,  Ilist.  Poiss.  ii^  106 :  Trygan  tuherculata  Damdril,  Elasmo- 
:h.  605:  Trygon  tuberculata  Gilutber,  yiii,  460.) 

D*  sablnus  (Lc  Sucnr)  Goodo  &  Beao. 

isk  oval-rhoraboidal,  scarcely  longer  than  broad,  the  anterior  bor- 
lightly  concave,  united  by  rounded  angles  to  the  posterior  borders, 
^h  are  longer  and  a  little  convex;  snout  projecting;  tail  twice  as 
'  as  the  boily ;  upper  part  of  the  head  rough  with  small  spines;  on 
middle  of  the  back  a  row  of  tubercles  commencing  behind  the  head 
prolonged  on  the  base  of  the  tail ;  5  buccal  papillae ;  two  spines  on 
I  side  of  the  shoulder  girdle ;  tail  rough,  with  two  short,  low  cutane- 
folds;  mouth  strongly  arched.  Color  uniform  yellowish  brown. 
miriL)  "  Distinguished  from  D.  centrums  by  the  shape  of  the  disk, 
8hax>e  of  the  caudal  spine,  and  the  wing-like  membranes  on  the 

'  {Goode  in  lit.).    Perhaps  'dentical  with  the  preceding. 

ygom  aabina  Lo  Sueur,  Joum.  Ac.  Nat.  Sci.  Phila.  1824,  iv,  109 :  Trygon  iolnma 
6iil,  Uist.  Nat.  Poiss.  i,  607:  Trygon  tuherculata  GUnMier,  viii,  480,  part.) 

Family  XXH.— MYLIOBATIDJE. 

(The  Eagle  Rays,) 

isk  broad ;  the  pectoral  fins  not  continued  to  the  end  of  the  snout, 
ceasing  on  the  sides  of  the  head  and  reappearing  in  fix)nt  of  the 
it  as  one  or  two  fleshy  protuberances  (cephalic  fins),  which  are  sup- 
ed  by  fin  rays.  Tail  very  long  and  slender,  whip-like,  with  a  single 
al  fin  near  its  root,  behind  which  is  usually  a  strong,  retrorsely 
ated  spine.  Nasal  valves  forming  a  rectangular  flap,  with  the  pos- 
)r  margin  free,  attached  by  a  frenum  to  the  upper  jaw.  Skull  leas 
i^essed  than  usual  among  rays,  its  surface  raised  so  that  the  eyes  and 
acles  are  lateml  in  x)osition.  Teeth  hexangular,  large,  flat,  tessel- 
i,  the  middle  ones  usually  broader  than  the  others.  Ovoviviparous. 
lifferentiated  spines  on  the  x>ectorals  in  the  males,  the  sexes  being 
lar.  Yentrals  not  emarginate.  Grcnera  3 ;  species  about  20.  Large 
BulL  Nat.  Mus.  No.  IG i 


I 
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BtiD^  rays ;  inbabiting  warm  seas.    Similar  in  habits  to  the  TrygomdfB. 

(Group  MyliohaUna  GUnther,  viu,  488-495. ) 

*  Muzzle  entire. 

a.  Teeth  in  a  single  series,  very  broad ..AsTOBAlUyll. 

aa.  Teeth  in  several  series,  the  middle  series  very  broad Myuobatu,  41 

**  Muzzle  emarginate ;  cephalic  fins  below  the  level  of  the  disk ;  teeth  in  serenl 
series Rhinoftsba,  41 

41.— AETOBATIS  MiUler  &  Henle. 

Bishop  Rays. 

(Blainville ;  Milller  &  Henle,  Plagiostomen,  1837 :  type  Raja  narinari  Euphiasen.) 

General  form  of  Mi/liobatis,  Muzzle  entire.  Teeth  flat,  broad,  form- 
ing a  single  series  corresponding  to  the  middle  series  in  MyliobaUiSj  there 
being  no  small  lateral  teeth.  Upper  dental  lamina  straight,  lower 
curved,  the  latter  projecting  beyond  the  upper.  Free  border  of  tbe 
nasal  valve  deeply  emarginate.  'Skin  smooth.  Tropical  seas.  {aM:j 
eagle ;  paT{<;^  ray. 

66.  A*  narinari  (Enphrasen)  MUller  &  Henle. 

Disk  twice  as  broad  as  long,  its  anterior  borders  a  little  convex,  pos- 
terior concave,  outer  angles  pointed.  Cephalic  ftn  about  one-third 
broader  than  long.  Teeth  of  the  lower  jaw  straight  or  more  or  less 
angularly  bent.  Tail  3  or  4  times  length  of  disk.  Brown,  with  small 
round  pale  spots.  {DumSriL)  Virginia  to  the  Indian  Ocean ;  not  very 
common  on  our  coast. 

{Raia  narinari  Enphrasen,  Vet.  Ak.  Nya.   Handl.   1790,  xi,  217:   Raia  JIageUtm 
Bloch,  Schn.  361;  GUnther,  viii,  492;  Dum«5ril  Hist.  Nat.  Poiss.  i,  642.) 

49.— !VIirL.IOBATIS  C.  Dnro6riL 
Eagle  Rays. 

(Dum^ril  in  Ciivicr  R^gno  Animal,  ii,  ed.  1,  137,  1817 :  type  Raia  aquila  Linnicaa.) 

Disk  broad,  the  outer  angles  acute ;  cephalic  fins  forming  a  soft  con- 
vex appendage  in  front  of  the  snout ;  jaws  about  equal ;  median  teeth 
very  broad,  much  broader  than  long  in  the  adult,  projiortionally  nar- 
rower in  the  young ;  several  series  of  narrower  teeth  on  each  side  of 
the  median  series.  Free  edge  of  the  nasal  valve  not  deeply  emarginate. 
Tail  very  long  and  slender,  with  a  small  dorsal  fin  and  one  or  more  ser- 
rated spines.  Skin  smooth  or  nearly  so.  Size  large.  In  all  warm  seas. 
(/iwAtac,  a  grinder ;  /?2t«V,  ray.) 
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6T.  M.  freminvillei  Le  Snear. 

Disk  broader  than  long,  the  breadth  equal  to  the  length  of  the  tail. 
Ski^  entirely  smooth.  A  blunt,  whitish  promineuce  over  each  eye. 
Muzzle  prominent.  Teeth  of  the  main  row  4  to  6  times  broader  than 
long ;  small  teeth  in  three  rows.  Beddish  brown.  Tail  nearly  black. 
Cape  Cod  to  Brazil ;  not  uncommon. 

(Le  Sneur,  Joum.  Ac.  Nat.  Sci.  Phila.  iv,  111 :  Myliohatis  biapinosus  Dura^ril,  Hist. 
Nat.  Poiss.  637:  Myliobaiis  acuta  Storer,  Hist.  Fish.    Mass.  245.) 


68.  IVI.  californicus  GiW.-s-CaUfamia  Sting  Ray;  Batfish. 

Disk  not  quite  twice  as  broad  as  long;  the  wings  anteriorly  convex,  pos- 
teriorly somewhat  concave.  Cephalic  fin  veiy  blunt,  neariy  4  times  as 
broad  as  long.  Tail  neariy  twice  as  long  as  the  disk.  Ventral  large, 
broader  than  long.  Lateral  teeth  in  3  to  5  series  on  each  side;  median 
teeth  only  3  to  4  times  as  broad  as  long,  even  in  the  adult.  Skin  wholly 
smooth.  Color  dusky  brownish,  the  young  somewhat  variegated.  San 
Francisco  southward;  very  common  on  the  Pacific  coast. 

(Rhinoptcra  respertilio  Girard,  Boston  Journ.  Nat.  Hist.  1857,  544 :  Holorhinus  vesper- 
iiVio  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  331  (not  Myliobatis  vespertilio  Bleeker); 
GiU,  Ann.  Lye.  Nat.  HUt.  N.  Y.  1865,  viu,  137.) 

43.— BHINOPTEBA  Kuhl. 

Cow-nosed  Bays. 

(KnU,  Muller,  Abhandlnngen  Ak.  Wiss.  Berl.  1836,  237 :  type  Rhinoptera  hraailiemBia 
yiiilleT  =  Myliohatis  jtuHeui  Cuvier.) 

Disk  broader  than  long,  with  the  anterior  angles  more  or  less  acute. 
Snout  more  or  less  emarginate  on  the  median  line.  Cephalic  fin  emar- 
ginate  and  placed  on  a  plane  below  the  level  of  the  pectorals,  the  snout 
thus  appearing  four-lobed.  Free  border  of  tlie  nasal  valve  not  emar- 
ginate. Teeth  in  3  to  20  rows,  the  median  teeth  more  or  less  enlarged, 
bat  often  smaller  than  in  Myliobaiis,  Tail  long,  whip-like,  with  a  small 
dorsal  fin  and  a  serrated  spine.    Tropical  seas,    {flvj  snout ;  izrspov^  fin.) 

69.  B«  ^nadriloba  (Le  Snenr)  Cnvier. 

Disk  one-third  broader  than  long ;  anterior  borders  almost  straight, 
posterior  nndulated ;  muzzle  deeply  emarginate.  Teeth  in  seven  rows, 
the  median  teeth  four  times  as  broad  as  long.  Tail  very  slender,  a  lit- 
tle longer  than  the  disk.  Skin  smooth  or  nearly  so.  Color  brownish. 
Qoige  Cod  to  Florida ;  not  rare.    Attains  a  large  size. 

{Raia  qitadriloba  Le  Snenr,  Joum.  Ao.  Nat.  Sci.  i,  44  ]  Giintber,  yiii,  494;  Dnm^ril, 
Hist.  Nat.  Poiss.  i,  648. 


52       CONTRIBUTIONS   TO   NORTH   AMERICAN    ICHTHYOLOGY — ^IV. 


Family  XXIII.— CEPHALOPTERID^. 

{The  Sea  Devils,) 

Eays  of  enormous  size,  with  the  disk  broader  than  long  and  the  pec- 
toral fins  not  continued  on  the  sides  of  the  head,  the  anterior  or  cephalic 
portion  developed  as  two  long  ear-like  appendages.  Mouth  wide,  ter- 
minal or  inferior.  Teeth  very  small,  flat  or  tubercular,  in  many  series, 
those  of  the  upper  jaw  sometimes  wanting.  Eyes  lateraL  Nostrils 
widely  separated,  their  valves  united,  forming  a  flap  as  wide  as  the  cleft 
of  the  mouth.  Tail  long  and  slender,  whip-like,  with  a  single  dorsal  fin 
at  its  base,  and  with  or  without  a  serrated  spine.  Ventral  fins  not 
emarginate.  Skin  more  or  less  rough.  Males  without  differentiated 
spines  on  the  pectorals,  the  sexes  similar.  Ovovi\iparou8.  Grenera2; 
species  about  7.  Largest  of  all  rays  and  among  the  largest  of  all  fishes. 
Found  in  the  tropical  seas. 

(MyliohatidcBf  group  B;  Ceratopterina  Qiintber,  viii,  496-498.) 
•Teeth  in  lower  jaw  only;  mouth  terminal Maitta,  44. 

44.— RTAIVTA  Bancroft. 
(Ceratoptera  Miiller  &  Heulo.) 

(Blincroft,  Zool.  Journal,  1828-^29,  iv,  444:  type  Cepkaloptera  manta  Bancroft  =  Aria 
hiro8tti8  Walbaum.) 

Disk  broader  than  long,  its  exterior  angles  acute,  the  posterior  mar- 
gins of  the  pectorals  concave.  Head  truncate  in  front ;  the  cephalic 
fins  long,  turned  forward  and  inward.  Mouth  large,  terminal.  Teeth 
minute,  present  in  lower  jaw  only.  Tail  whip-like,  often  (al  ways  t)  with- 
out serrated  spine.  Skin  rough,  with  small  tubercles.  Two  species 
known.  (Mantaj  blanket,  "a  name  used  at  the  pearl  fisheries  between 
Panama  and  Guayaquil  to  designate  an  enormous  fish  much  dreaded 
by  the  divers,  whom  it  is  said  to  devour  after  enveloping  them  in  ite 
vast  wings.") 

TO.  m.  birostris  (Walbaum)  Jordan  &  Gilbert.— 5ea  Devil;  Devil  Fish;  Manta. 

Disk  not  quite  twice  as  broad  as  long.  Tail  about  as  long  as  the  disk. 
Teeth  in  about  100  longitudinal  series,  which  are  separated  by  distinct 
interspaces.  Skin  of  body  and  tail  everywhere  covered  with  small 
stellate  tubercles,  rendering  the  surface  very  rough.    Brownishi  the 
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margins  of  the  disk  darker.  (DumiriL)  Tropical  waters  of  America; 
north  to  North  Carolina  and  San  Diego.  Beaches  a  width  of  abont  20 
feet. 

(*'Eaia  birosiris  Walbaum  " :  Cephalopiera  vampyrus  MitcbiU,  Ann.  Lye.  Nat.  Hist.  N. 
Y.  1823, 23:  Diabolichthffs  elliotti  Holmes,  Proc.  Elliott  Soc.  Nat  Hist.  1856,  39 :  Ceratap- 
iera  vampjfnu  Dnm^ril,  Hist.  Nat.  Poiss.  i,  660 :  Ceratoptera  vtmpyrua  Qiinther,  viii,  496.) 

Subclass  HOLOCEPHALI. 

{The  Chimcercts.) 
The  characters  of  the  single  order. 

Ohdee  f.-holocephali. 

{Tlie  Chimceras.) 

Skeleton  cartilaginoos.  Gill-cavity  with  fonr  clefts  withm,  but  having 
one  external  opening  only,  which  is  covered  by  a  fold  of  skin,  within 
which  is  a  rudimentary  cartilaginous  operculum.  Ko  spiracles.  Mouth 
inferior.  Jaws  without  separate  teeth,  but  armed  with  bony  plates. 
Intestines  with  a  spiral  valve.  Ko  air-bladder.  Jaws  and  palate 
coalescent  with  the  skull.  Derivative  radii  scsnile  on  the  sides  of  the 
basal  bones  of  the  limbs,  separated  from  the  articulation.  Pectoral  fins 
normally  developed,  placed  low.  Ventral  fins  abdominal.  Tail  taper- 
ing. Skin  smooth  or  nearly  so  ]  its  muciferous  system  well  developed. 
A  single  family. 

{Holoo^luaa  Qiinther,  viii, 348-352 ;  5Aoc,  solid;  Kc^aTi^i,  head.) 

Family  XXIV.— CHIM^RID^. 

(The  Chimceras.) 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.  Head 
compressed.  Mouth  inferior.  Upper  lip  deeply  notched.  Nostrils 
confluent  with  the  mouth,  separated  by  a  narrow  isthmue.  Jaws  with 
the  teeth  confluent  into  four  bony  lamin®  above  and  two  below.  No 
spiracles.  Males  with  a  peculiar  cartilaginous  hook,  armed  with  prickles 
at  the  tip,  and  turned  forward  on  the  upper  part  of  the  snout.  Pectoral 
fins  free,  placed  low.  Ventral  fins  abdominal,  many-rayed,  provided  in 
the  male  with  claspers.  Dorsal  fin  usually  divided ;  anteriorly  with  a 
very  strong  spine,  which  is  grooved  behind.  Caudal  fin  low,  fold-like. 
Skin  naked,  rarely  somewhat  prickly.  Lateral  line  present,  usually 
with  numerous  branches  anteriorly.    Three  free  gills  and  two  half  gills, 
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one  on  each  side.  Isthmus  moderate;  gill-rakers  small.  OviparooSf 
the  egg-cases  long,  elliptical,  with  silky  filaments.  Grenera  2  {Chimara 
and  Callorhynchm) ;  species  about  5.  Abounding  in  the  seas  of  temper- 
ate and  cold  regions. 

(  ChimoBrida  Gttntlier,  viii,  349-352. ) 
•  Snout  soft,  not  terminating  in  a  cntancousflap;  tail  not  bent  upward.. CmaUEBA,^ 

4ft.— CHIRUSBA  Linnffius. 

Bat-fishes. 

(LinnsBUS,  Mus.  Regis.  Ad.  Frid.  i,  53 ;  Syst.  Nat. :  type  ChinMera  monstromi  L.) 

Head  somewhat  compressed,  the  snout  bluntish,  protruding^  fleshy, 
not  armed  at  tip  with  an  appendage.  Eyes  very  large,  lateral.  Teeth 
rather  strong.  Lips  thickish,  the  lower  with  a  frenum.  Lateral  line 
simple  on  the  body,  but  forkiug  anteriorly,  forming  several  series  of 
mucous  tubes  on  the  head.  Male  with  a  club-shaped,  cartilaginous  hook 
on  the  head,  above  the  snout.  This  hook  is  curved  forward  and  down- 
ward,  and  is  armed  at  its  tip  with  decurved  spines.  Its  tip  fits  into  a 
depression  in  front  of  the  eyes.  Gill-opening  small.  Pectorals  mod- 
erate. Ventrals  rather  large,  with  large  bifid  or  trifid  claspers  in  the 
male.  Male  also  with  rough  appendages  at  the  base  of  the  ventrals, 
protruding  from  a  sheath  of  skin.  First  dorsal  triangular,  preceded  by 
a  strong  spine  which  is  grooved  behind  and  serrated  on  its  edges.  Sec- 
ond dorsal  and  caudal  fins  low,  often  more  or  less  notched.  Tail  ex- 
tending in  the  line  of  the  axis  of  the  body,  sometimes  produced  in  a 
filament.  Skin  smooth.  Fishes  of  singular  appearance;  mostly  of  the 
northern  seas;  not  valued  for  food.  (Xiixatpa^  Chimwraj  a  fabulous  mon- 
ster, with  the  head  of  a  lion,  body  of  a  goat,  and  tail  of  a  serpent.) 

a.  Claspers  in  the  male  trifid.    (Chimcera,) 

Ti«  €•  plnmbea  Gill. 

"A  Chimcera  with  the  snout  acutely  produced ;  the  ante-orbital  flexure 
of  the  suborbital  line  extending  little  above  the  level  of  the  inferior 
margin  of  the  orbit ;  the  dorsals  close  together ;  the  dorsal  spine  with 
its  anterior  surface  rounded ;  the  ventrals  triangular  and  pointed ;  the 
pectorals  extending  to  the  outer  axil  of  the  ventrals;  and  the  color  uni- 
formly plumbeous.'^  (Gill.)  Atlantic  coast  from  Cape  Cod  northward; 
in  deep  water. 

(Gill,  Proc.  Pbi'los.  Soc.  Washington,  Doc.  22, 1877.) 

aa,  Claspers  in  the  male  bifid.     (Hydroltigus*  Gill.) 

♦  GiU,  Proc.  Ac.  Nat.  Sci.  Pbila.  16G2,  331 :  type  Chimcera  ooUiei.    {ifd<^,  water;  Aa/dc, 
hare ;  from  the  form  of  the  Ups  and  teeth.) 
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T9«  C»  eoUiwti  Bennett,— Rat-fiah;  ElephanUfisk, 

Body  anteriorly  stoutish^  taperiug  into  a  slender  tail,  which  is  not 
produced  in  a  filament.  Pectorals  about  as  long  as  head.  Dorsal  spine 
f  the  length  of  the  head.  Second  dorsal  low,  highest  in  front,  then 
very  low,  then  higher,  ending  abruptly  just  before  the  beginning  of  the 
upper  caudal  fold.  A  small  fold  between  first  and  second  dorsal,  free 
from  both.  Lower  caudal  fold  higher  than  upper,  neither  quite  reach- 
ing the  tip  of  the  tail.  Ko  distinct  anal  fin.  Color  grayish,  with  nu- 
merous round  white  spots.  Both  dorsals  edged  with  blackish.  L.  2 
feet    Pacific  coaat,  from  Monterey  northward;  very  abundant. 

(Bennett,  Beechey's  Voy.  ZooL  71 ;  Dom^ril,  ElasmobrancheSy  689 ;  QUnther,  yiii, 
350.) 
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XoTE.— The  first  forty ^ne  pages  of  the  present  work  were  printed  in 
the  spring  of  1879,  more  than  a  year  before  work  was  resumed  on  the 
temaining  part.  Meanwhile  numerous  additions  have  been  made  to  our 
li^t  of  sharks,  which  may  be  noticed  here.  A  few  errors  may  also  be 
corrected. 

Page  2,  last  line :  For  "  Epigonopterus^  read  Epiganichthys^. 

Page  3:  For  ^^B.  carUxsum^  read  "1.  B.  lanceolatum  (Pallas)  Gray^. 
The  Lancelet  occurs  also  on  the  coast  of  Southern  California. 

Page  6:  For  "  3.  B.  stouti  Lockington  ^  read : 
**  t  B.  dombey  i  MUUer. 

**  Plum-color  or  purplish,  the  edge  of  the  lower  fold  only  pale.  Gills 
usually  12-11.  Teeth  10  in  each  series.  L.  20  inches.  Snout  20  times 
in  total  length;  head  to  first  gill-opening  4^;  branchial  region  8;  tail 
^  Coast  of  California  and  southward ;  not  rare.  Burrowing  from  the 
gill-openings  or  the  eyes  into  the  flesh  of  large  fishes,  and  soon  leaving 
iK)thing  except  the  head,  skin,  and  skeleton. 

''{Gmtrobranche  dombey  Lac. ;  MuUer,  M^m.  de  PAcad.  Berlin,  1834,  80:  Bdello$Uma 

Page  7 :  Lampetra  (Entosphenus)*  tridentatus  and  L,  plumhea  are  per- 
'utpegenericaUy  distinct,  as  the  lingual  teeth  in  the  former  are  pectinate 
^  in  the  latter  obscurely  tricuspidate.  The  diagnosis  of  Lampetra 
ikmld  be  modified  accordingly. 

Page  8:  "5.  L^epihexodon^  and  "6.  L.  a^tori^  should  be  suppressed, 
•8 they  are  probably  identical  with  E,  tridentatus. 

Page  13:  For  "  Gingl ymostomatid^ '^  read  "Scylliid^'^;  and 
^der"t''for  "ventrals"  read  "pectoral". 

Page  15 :  Samniosus  microcephalus  is  abundant  on  the  Pacific  coast 
from  Cape  Flattery  northward.  Twelfth  line  from  the  bottom :  For 
"pectorals"  read  "ventrals". 

Page  17:  Instead  of  "Family  VI. — Ginglymostomatidce^,  etc.,  read: 

*0ill,  lifiS.  Ptoc  Ac  Nat.  Sci.  Phila.  1662,  33,  not  characterized,  {evroc,  within  ; 
^1  v«d|pa;  from  tha  imaU  maxillary  tooth  wedged  in  between  the  others.) 
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"  Family  VL— SCYLLIIDiE. 

"(T/te  Boussettes.) 

"Sharks  with  two  dorsal  fins,  without  spines,  the  first  above  or  be- 
hind the  vcntrals.    Anal  fin  present,  usually  below  the  second  dorsal; 
caudal  fin  rather  long,  with  or  without  a  basal  lobe.    Tail  not  keeled. 
Spiracles  present.    No  nictitating  membrane.    Last  gill-opening  aboTe 
the  root  of  the  pectorals.    Mouth  usually  broad,  with  small  teeth,  sev- 
eral series  being  in  function.    Teeth  with  a  median  cusp,  and  1  to  4 
small  ones  on  each  side.    Usually  a  distinct  furrow  at  the  angle  of  the 
mouth.    Nostrils  near  the  mouth,  sometimes  confluent  with  it,  some- 
times provided  with  cirri.    Oviparous.    Coloration  often  variegated. 
The  egg  cases  quadrate,  with  prehensile  tubes  at  the  angles.*     Sharks 
of  the  warm  seas.    Genera  8  or  9 ;  species  about  30. 

''{Scylliidce,  Gttntber,  viii,  400-414.) 

**  *  Nostrils  confluent  with  the  moatli ;  caudal  bent  upwards,  with  basal  lobe.    (Gu- 
glymostomatincB,) 
'*  a.  Teeth  in  both  jaws  in  many  series,  each  with  a  strong  median  cusp,  and  one  or 

two  smaller  cusps  on  each  side ;  nasal  cirri  present Gikgltmostoma,  I3w 

tt  ••  Nostrils  not  confluent  with  the  mouth ;  caudal  not  bent  upwards.     (Scylliina.) 
**  h.  Nostrils  separated  by  an  isthmus;  no  nasal  cirri ;  tail  not  serrated. 

SCTLUUM,  13  (6). 

«'  13.— OI1VGI.YMOSTOIIIA  MUller  &  Henle/'    (See  pago  18.) 

"  13  (6).— SCY1-I.IU1!!  Cuvier. 
'' (Cuvier  K^gne  Animi^  od.  2, 1829 :  type Scyllium  catulus  Cuv.  =8qualus  stellarUGmeL) 

"  Body  rather  stout.  Head  more  or  less  short  and  broad^  the  snoot 
low  and  blunt.  Mouth  rather  large.  Teeth,  small^  sharp,  tricuspid,  in 
about  four  rows.  Labial  fold  small  or  obsolete.  Nostrils  not  confluent 
with  the  mouth,  separated  by  a  broad  isthmus  from  each  other,  each 
with  a  free  flap  and  no  cirrus.  Spiracle  moderate,  close  behind  the 
eye.  First  dorsal  beginning  over  ventrals ;  second  dorsal  nearly  over 
anal.  Tail  slender,  not  much  bent  upwards.  Spotted.  Warmer  parts 
of  the  Atlantic  and  Pacific.  As  here  understood,  distinguished  fix)m 
IScylliorhinm  Blainville,  1816  {8,  caniculus  L.),  by  the  separate  nasal 
valves.    {ffxuXXtovy  a  shark  from  trxMwy  to  tear.) 

"  ♦  Head  very  broad  and  depressed,  broa<ler  than  long.    (CephaloBcyllium  t  Gill.) 

*  In  Heterodontidw  the  egg-cases  are  without  tentacles  and  spirally  twisted.  Ezoept 
the  ScylliidoB  and  Heterodontidce,  our  sharks  are  all  ovoviviparous. 

t  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  18G1,  412:  type  Scyllium  la^tcepa  Dum6riL  (ffffoA^ 
head;  ff/ci>AA£ov,  Scyllium.) 
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'^IS  (h).  S.  veBtri^sam  Qtmnsat^—SweU  Shark. 

'•Grajish,  tiuged  below  with  yellowish.    Back  with  black  cross  bars, 
npper  parts  with  large  round  black  spots;  sides  also  with  small  whitish 
spots.    Head  very  broad  and  depressed,  broader  than  long,  and  not  half 
u  deep  as  broad.    Snout  very  blnnt^  projecting  little  beyond  the  mouth. 
Mouth  very  broad,  little  arched,  with  only  a  trace  of  labial  fold.    Teeth 
amilar  in  both  jaws,  small,  tricuspid,  in  about  four  series,  |^  in  number. 
Ilrst  dorsal  beginning  over  middle  of  ventrals ;  second  dorsal  beginning 
behind  front  of  anal  and  ending  before  end  of  anaL    When  caught,  this 
shark  inflates  its  stomach  with  air,  like  the  Tetrodontidcdj  till  its  diam- 
eter is  one-third  its  whole  length.    It  will  then  float  belly  upward  on 
tiie  water.    L.  2 J  feet.    Monterey  to  Chili ;  very  abundant  in  Santa 
Barbara  GhanneL    A  small,  voracious  shark,  often  taken  in  lobster- 
pots. 

"(Garman,  BuU.  Mas.  Comp.  Zool.  Ti,  167: 1880,  f  f  SoylHum  lat%c«p9  Aug.  Dam^ril, 
KeT.  et  Mag.  ZooL  1853,  84,  pi.  3,  fig.  2 :  CephalosoylUum  laHcepa  Jordan  &  Gilbert, 
hoc.  U.  8.  Nat.  Mua.  1880,  40.)  " 

Page  19,  in  key,  after  "a'',  add : 

"f.  Embryo  not  attached  to  theaiemsby  a  placenta;  teeth  all  obtase,  withoat  basal 
ciupa MusTELUS,  14. 

''ly.  Bmbryo  attached  to  the  uterus  by  a  placenta ;  some  of  the  teeth  pointed,  each 
withoneor  two  basal  cusps v Ehinotriacis,  14  (h)," 

After  V"  add: 

"f.  Fint  dorsal  nearer  ventrals  than  pectorals ;  embryo  not  attached  to  the  uterus  by 
a  placenta Carcharinus,  18. 

**o,  Fiist  dorsal  nearer  pectorals  than  ventrals;  embryo  attached  to  uterus  by  a  pla- 
centa  EUULMIA,  18  (6)." 

After  "jgr»  add : 

\      **Jlf.  Teeth  in  npper  Jaw  serrate  at  base,  in  lower  Jaw  entire . . .  .Htpopriox,  19  (h).** 


> 


P^e  20:  Erase  ^^20.  Mtutelus  calif omicus^j  which  is  doubtless  iden- 
fal  with  Mugtelus  hinnuiuSy  and  add : 

'<  14  (&)•— BHINOTBIACIS  Gill. 
"  (Pleuracromylon  Gill,  1864.) 
"((Hn,  Proc  Ac.  Nat.  Sci.  Phila.  1862,  486 :  type  EhinotriacU  henlei  GUI.) 

^Characters  of  the  genus  Mttstelus^  except  that  each  embryo  is  at- 
^SMdied  to  the  uterus  by  a  placenta.   The  teeth  are  sharper,  some  of  them 
Mog  pointed,  and  with  one  or  more  short  basal  cusps.    Warm  seas. 
|/r>ygQont;  r/>c?cue?,  Triacis.) 
""Hr-lL  lienlei  GiU.'' 

(Seetert,  "22.  T.  henlei^}  coast  of  California;  not  uncommon.) 
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**  20  (5).  B.  laevis  (Risso)  Jordan  &  Gilbert. 

<^A  small  shark  resembling  Mustelus  hinnultis  and  B.  henleiy  but  differ- 
ing from  the  former  in  the  dentition  and  in  the  attachment  of  the  em- 
bryo to  the  uterus  by  a  placenta,  and  from  the  latter  in  the  blont^ 
teeth.  Only  those  in  the  posterior  part  of  the  upper  jaw  have  a  basal 
cusp,  and  these  usually  but  one  only.  This  species  is  found  on  the 
coast  of  Europe  and  Africa,  and  is  accredited  to  our  Atlantic  fauna  by 
Gunther  (viii,  386)1 

*'(Mu8telus  Icpm'Risso,  Europe  Mdrldionale,  iii,  127 :  Mustelus  hBvi9  GUnther,  viii^  385: 
PleuracromyUm  Iwtia  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1864, 148 ;  not  of  Jordan  A  Gilbert, 
Proo.  U.  S.  Nat.  Mas.  1880, 52,  =Ehinotriaci8  henlei.)" 

Page  21:  Oaleorrhinua  galeusj  the  "Oil  Shark ^,  is  very  abundant  on 
the  coast  of  California,  especially  southward.  Its  teeth  are  coarsely 
serrated  on  the  outer  margin  near  the  base  only.  Oaleocerdo  tigrinu 
also  ranges  northward  to  San  Diego  on  the  Pacific  coast. 

Pages  22 :  Carcharinus  glaiicm  occurs  on  the  coast  of  California. 

Page  22 :  Instead  of  "♦♦^'  insert: 

'^18  (5).— EUIiAmiA  Gill. 
"  (Gill,  Ann.  Lyo.  Nat.  Hist.  N.  Y.  1801 ,  401 :  type  Carcharias  lamia  Risso.) 

"  Body  rather  robust,  the  head  broad  and  depressed ;  mouth  inferior, 
with  the  teeth  in  both  jaws  strongly  serrated  in  the  adult;  less  so  or 
entire  in  the  young;  those  in  the  upper  jaw  broad,  those  below  narrow, 
straight,  and  nearly  erect.  No  spiracles.  First  dorsal  large,  placed  not 
far  behind  pectorals.  Pectorals  falcate.  Second  dorsal  small.  Em- 
bryos attached  by  placenta  to  the  uterus  as  in  Scoliodon  and  BhinotriO' 
ow.*  (In  Carcharinus  placentae  are  not  developed,  according  to  Augusta 
Dum^ril,  Hist.  Kat.  des  Poiss.  i,  244.)  Species  numerous,  (eo,  well; 
Xafxtaj  Lamia  or  Lamna,  a  fabuloas  monster,  from  Xaefid^^  devouring 
hunger.)" 

Page  22 :  The  species  of  ^'Eulamia^  should  stand  as: 

^'26.  E.  obscura  (Le  S.)  Gill^  "27.  U.  milberti  (M.  &  H.)  Gill",  and 
"  27  (6).  E.  lamia  (Risso)  Gill ". 

Page  23 :  Under  "^.  lamia^  add : 
««3T  (5).  E.  lamia  (Risso)  GWh-^Bay  Shark. 

"  Body  robust,  the  back  elevated.    Head  broad  and  flat ;  the  snoot 

*  So  far  as  known  to  us,  the  embryos  in  alf  onr  ovoyiviparons  sharics  except  A2f- 
miOf  Scoliodonf  and  Bhinotriads  are  without  placenta. 
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long,  but  wide  and  roonded,  its  length  from  month  greater  than  dis- 
tance between  nostrils,  which  are  nearer  snout  than  angle  of  the  mouth. 
Eye  moderate.  Teeth  |^,  their  form  as  in  H.  lamia^  the  upper  regularly 
triangular,  without  notch,  narrow  in  the  young,  the  lower  narrowly  tri- 
angular, erect,  on  a  broad  base,  all  the  teeth  distinctly  and  evenly  ser- 
rated«  First  dorsal  beginning  at  a  distance  a  little  less  than  its  own 
base  behind  the  pectorals,  and  ending  at  a  point  a  little  more  than  its 
own  base  behind  the  ventrals.  Height  of  first  dorsal  two-thirds  the 
depth  of  the  body ;  pectoral  reaching  past  first  dorsal.  Second  dorsal 
very  small,  not  one-sixth  the  height  of  the  first,  smaller  than  anal  and 
nearly  opposite  it.  Tail  3J  in  length.  Color  plain  light  gray.  Warm 
seas  north  to  San  Diego  Bay. 

"Our  specimens  differ  from  descriptions  of  E.  lamia  in  not  having 
the  first  dorsal  higher  than  the  body,  and  inserted  close  behind  the  root 
of  the  i)ectorals.  In  E,  obscura  and  E.  milberti  the  upper  teeth  are 
deeply  notched  on  the  outer  margin  ^. 

Page  24:  After  ^^Isogomphodon  limbatus^  add: 

"19  (6).— HYPOPBIOW  Mliller  &  Henle. 

** (Hypoprumodon  Gill.) 
"(Miiller  &  Henle,  Plagiostomen,  1837,34:  type  Carchariaa  macloti  MUlIer  &  Henle.) 

"Characters  essentially  as  in  Eulamiajhnt  with  the  lower  teeth  entire^ 
the  upper  teeth  coarsely  serrated  at  base  only,  on  one  or  both  sides ; 
lower  teeth  erect.    (6-0,  below;  tt/o/ov,  saw;  the  upper  teeth  being  ser- 
rated at  base.) 
"38.  H.  brevirostrto  Poey. 

"Snout  obtuse;  teeth  of  the  upper  jaw  with  the  base  serrate  on  both 
sides ;  pectoral  fins  moderate.  Bluish,  fins  without  black  spots.  (Poey.) 
West  Indies;  occasional  on  our  Gulf  coast. 

"(Poey,  SynopsiB  Piac.  CabenBium,  1868,  451:  Carcharias  brevirosirtM  GUntheT,  viii, 
362.)^ 

« 

Pages  26,  29,  30,  31 :  Sphyma  zygcenaj  Lamna  comubica^  Carcharodon 
rondeletij  Cetorrhinus  max^imiMj  and  a  species  of  Isurus  (probably  J.  oxyr- 
rhynchus)  occur  on  the  coast  of  California.       ^  ^ 

Page  34 :  For  the  key  to  genera  substitute : 

"•Gill-openings  six  on  each  side HEXANcmJS,  31(6.) 

"**  GiU-openings  seven  on  each  side Heptrakchias,  32. 
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•«8i  (&).— UEXANCnUS*  Rafinesque. 

"  {Notidanua  Cuvier.) 

''(Rafinesque,  Caratteri  dl  Alcuui  Nuovi  Generi,  etc.  1810,  14:  type  Sqwihu  griteu 
LinnsDns. ) 

^<  Branchial  apertures  six  on  each  side;  otherwise  essentially  as  in  H^ 
tranchids.    Two  species  known,    (f^,  six;  ayxo<:j  bend  or  sinos;  for  gill- 
opening.) 
**41  (&)•  H«  corinns  Jordan  &  Gilbert. — Shovel-nosed  Shark. 

<< Color  almost  blacky  unspotted;  a  grayish  lateral  streak.  Head 
large,  broad,  depressed  and  blunt.  No  median  tooth  in  upper  jaw. 
About  six  i)ointed  teeth  in  front  of  upper  jaw,  all  entire  and  withont 
basal  cusps.  Next  three  teeth  with  entire  edges  and  a  single  cusp  on 
the  outer  margin.  Eemaining  teeth  of  upper  jaw  serrate  on  the  inner 
margin,  and  with  two  or  more  basal  cusps  on  the  outer.  Median  cusp 
of  lower  jaw  very  small.  Other  teeth  with  six  cusps,  the  first  the 
largest,  the  others  regularly  smaller,  the  inner  edge  in  the  adults  8e^ 
rated.  Tail  long,  twice  as  long  as  head,  a  little  less  than  one-thud  the 
total  length.  Scales  on  upper  edge  of  tail  enlarged.  Monterey  to  Pa- 
get's  Sound. 

"  (Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Moa,  1880, 352.) 

«'32.  HEPTBANCHIAS  Rafinesque. 

'^  (Notorhyn6hu9  Ayres.) 

''(Rafinesque,  Caratteri  di  Aleuni  Naoyi  Gtoneri,  etc.  1810,  13:  type  Squdlu$ mnnm 
Gmeliu. ) 

"  Gill-openings  seven  on  each  side.    Three  species  known,   (f  3ct<£,  seven; 
fipdj'xiOL,  gills.    The  change  of  this  name  to  '^  Reptanchm^  is  hardly  justi- 
fiable.) 
**43«  H«  macnlatus  (Ayres)  Girard. 

"Sandy  gray,  with  some  round,  black  spots,  larger  than  the  pnpil| 
rather  8i)arsely  placed.  Head  rather  depressed;  the  snout  broad, 
rounded ;  the  nostrils  near  its  tip ;  spiracles  large,  nearer  the  gill-open- 
ing than  the  eye ;  a  long  furrow  at  the  angle  of  the  mouth.    No  median 

*The  necessities  of  nomenclature  often  require  the  substitution  for  the  named 
the  typical  genus  of  a  family  of  some  less  familiar  but  earlier  name,  as  Henawdau 
for  NoiidantUj  Carcharias  for  OdontaspiB^  Dasyhattu  for  Trygon^  etc.  It  is  probably  Wh 
necessary  to  change  well-known  family  names  to  accord  with  these  changes.  Amoof 
our  sharks  it  is  perhaps  better  to  retain  the  old  family  names  OdontaspUUdcB,  NofUni 
dee,  Cestradoniidai,  instead  of  Carchariiddy  H€ocanchid<»f  and  HeterodowHdat^  as  given  ia 
the  text.  The  name  CarchariidcPf  used  by  various  authors  for  the  GaleorrhUditmf  is  la- 
eligible,  because  the  name  Carcharias  rightfully  belongs  to  a  genus  of  another  Csmily* 
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[ooth  in  upper  jaw.  Two  small  teeth  near  together  in  front,  simple  and 
[K)inted;  two  a  little  larger,  behind  and  outside  of  these,  then  two 
)thers  directly  behind  the  first  pair.  Next,  on  each  side,  a  tooth  much 
larger,  pointed,  with  a  conspicuous  cusp  on  the  outer  side  at  base,  and 
one  or  more  denticulations  beside.  The  other  teeth  are  larger,  similar, 
bat  more  serrated  and  more  oblique,  approaching  the  lower  teeth  in 
ibnn.  The  median  tooth  in  the  lower  jaw  is  broad,  with  a  small  median 
cusp  and  two  or  three  larger  lateral  cusps  on  each  side.  The  other 
teeth,  6  on  each  side,  are  much  broader  than  high,  with  about  4-G  sharp 
oatward-directed  cusps.  The  first  cusp  is  longest  and  bears  a  small 
tootii  near  its  base.  These  teeth  are  quite  similar  and  increase  slightly 
in  size  outwards.  Tail  long,  2f  in  total  length,  the  caudal  fin  mostly 
bdow  it.  Anal  small,  just  behind  the  small  dorsal.  Coast  of  California 
and  northward ;  common.  * 

^Kvtorkpuhug  maeulattu  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  72 ;  not  Xotidanus  indictu 
Cavier,  etc.)" 

Page 36,  fourth  line:  After  " small ^  add  "  or  wanting'^. 

Under  "  •  ",  after  "  thick ^j  instead  ot "  usually  with  rayed'',  etc.,  read 
"with  two  dorsal  fins". 

Under  "••",  instead  of  the  text,  read:  "  Tail  with  one  dorsal  fin,  or 
none." 

Page  58 :  After  "  Khinohatus  productU8  ^  add : 

"^Anterior  nasal  yalvo  prolonged  to  the  internal  angle  of  the  nostrils;  snoat  not 
elongate.    (iSjffTAtfia*  MilUer  A  Henle.) 

*^^l  9)*  R.  exasperatns  Jordan  &,  Gilbert. 

*^DiBk  rhombic,  about  as  broad  as  long.    The  snout  prominent,  but 

Nmtish  at  tip,  anterior  margin  of  pectorals  forming  less  than  a  right 

>D^    Eyes  rather  large.    Bostral  ridges  separate  their  whole  length. 

W  stoat,  depressed,  with  a  narrow  lateral  fold,  upper  surface  entirely 

wvered  with  stout,  close-set,  stellated  prickles  of  different  sizes,  largest 

00  liie  bases  of  the  pectorals  and  smallest  on  the  outer  edges  of  the  fins, 

tboie  on  the  tip  of  snout  and  anterior  edge  of  the  pectorals  not  enlarged. 

Stoat,  blontish,  slightly  recurved  spines  present  as  follows :  One  at  the 

upper  anterior  angle  of  the  eye  and  two  behind  it  ]  one  large  one  at  the 

Biddle  of  the  dhoalders,  in  front  of  which  are  two  others ;  two  series  on 

&e  dioulders  outside  the  median  line,  the  inner  of  two,  the  outer  of  two 

tofiMur;  a  series  of  about  a  dozen  on  the  median  line  of  the  back  and 

tifl|  no  lateral  series  on  the  tail.    Sexes  similar.    Under  side  covered 

'MlOler  ft  Henle,  PlagiostomeQ;  113:  type  Syrrhina  oolumncB  M.  <&  H.    (ot^,  to- 
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with  shagrecD,  made  of  triaDgular  depressible  asperities.  Region  firom 
the  nostrils  to  the  shoulder  girdle  smooth,  except  the  lower  lip.  A  few 
other  small  naked  areas  below.  Upper  lip  developed.  Teeth  Jf  .  Color 
brown,  mottled  and  barred  with  blackish;  a  black  blotch  on  hinder  part 
of  pectorals  below.  Tail  rather  shorter  than  disk.  First  dorsal  not  &p 
behind  ventrals.  Snout  one-fifth  the  length  of  disk,  twice  the  interor- 
bital  space.  San  Diego  Bay  5  abundant.  Only  young  specimens  known, 
but  it  is  probably  ovoviviparous  and  therefore  not  a  Baioid. 

**  (Platyrhina  exaaperata  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  32:  ZapUrfB 
exaaperatus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  53 :  Tryganarhina  exatpenu 
Garman,  BuU.  Mas.  Comp.  Zool.  1880,170.) 

**4ft  (o).  B.  triseriatus  Jordan  <&  Gilbert. 

"Disk  broad,  ovate,  broader  than  long.  The  snout  very  bluntlf 
rounded,  not  projecting,  the  angle  formed  by  the  pectorals  anteriorly 
very  obtuse  5  anterior  outbne  of  the  pectorals  slightly  convex,  not  undu- 
lated. Tail  very  stout,  much  longer  than  the  disk,  its  edges  with  a 
broad  fold,  broader  than  in  B.  exasperatus.  Pectoral  fins  extendiog 
almost  to  the  tip  of  the  snout ;  rostral  ridges  wide  apart,  converging, 
inclosing  a  triangular  area.  Eyes  small,  wide  apart,  the  broad  spin- 
cles  close  behind  them.  Caudal  fin  well  developed  above  and  belov. 
Dorsals  similar,  their  posterior  free  margins  very  convex.  Month 
broad,  its  width  nearly  equal  to  its  distance  from  tip  of  snout,  a  deep 
crease  passing  around  it  behind,  in  front  of  which  the  lower  lip  has  three 
folds  of  skin }  upper  lip  not  developed,  a  fold  of  skin  passing  from  tbe 
angle  of  the  mouth  on  either  side  to  the  inner  angle  of  the  nostrils, 
thence  straight  across,  inclosing  a  depressed  trapezoidal /^-shaped  area, 
bound  below  by  the  curved  outline  of  the  upper  jaw.  In  this  aie  three 
cross-folds  of  skin.  Teeth  |g.  Gill-openings  narrow.  Skin  evwy- 
where,  above  and  below,  covered  with  fine  shagreen,  the  prickles  coarser 
on  the  anterior  outer  margin  of  the  pectorals  ( ^ ),  where  are  two  or  three 
rows  of  retrorse  spines.  Four  strong  spines  on  the  tip  of  the  snout, 
forming  a  rhombic  figure;  four  or  five  spines  around  each  eye.  A  long 
series  of  very  strong  spines  along  the  median  line  of  the  back  and  tail, 
and  a  series  of  similar  ones  on  each  side  of  the  tail ;  a  single  strong  spine 
on  the  outer  edge  of  the  shoulder-girdle  and  two  between  this  and  the 
median  series.  Color  light  olive  brown,  without  distinct  markings.  ■  L.  2 
feet.  Breadth  of  disk  one-tenth  more  than  its  length;  tail  osnally  half 
longer  than  disk ;  snout  two-ninths  of  length  of  disk,  not  half  longer 
than  width  of  interorbital  area.  Coast  of  California  from  Point  Gonoep- 
cion  southward ;  abundant.    In  spite  of  its  resemblance  to  the  Baioii 
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enus  Platyrrhina^  this  species  proves  to  be  viviparons.  It  is,  there- 
)re,  referred  to  the  Bhinobatidw,  the  oviparity  of  Baiidw  being  the  only 
haracter  distinguishlDg  the  two  families. 

""(^Plaigrhina  triseriata  Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mas.  1880,  38.) 

'4 A  id).  B«  lentiginosus  Garman. 
*•  Grayish,  with  small  paler  spots,  auiform  below.    Outline  similar  to 

bat  of  R.  productus.  Snout  long  and  narrow,  its  ridges  close  together 
hroughoat.  Eyes  large,  twice  as  large  as  spiracles.  Interorbital  space 
iam)w,  concave,  as  wide  as  nostrils  or  the  interspace  between  them. 

Distance  between  outer  angles  of  nostrils  more  than  half  the  snout, 
ilouth  straight,  its  width  not  quite  twice  the  interorbital  space.  Dorsal 
uid  preocular  spines  very  small ;  5  larger  spines  on  tip  of  snout.  Su- 
praocular and  scapular  spines  obsolete.  L.  22  inches.  Width  3  in  length ; 
tail  about  2 ;  snout  to  the  mouth  5^.    Coast  of  Florida.    {Oarman.) 

"(Garman,  BaU.  Mub.  Comp.  Zool.  1880,  168.)'* 

P^e  47,  genus  Dasyatis :  The  following  synopsis  of  the  American 
species  of  the  genus  JDasyatiSj  or  better  DaMhaiis^  has  been  prepared  at 
oar  request  by  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology.  It  was  received  too  late  for  insertion  in  the  text.  We,  there- 
fore, place  it  here  in  the  form  in  which  it  was  written  by  its  author : 

THE  AMERICAN  SPECIES  OF  THE  GENUS  DASIBATIS.* 

Bt  Samuel  Garman. 

Tail  more  than  twice  the  length  of  the  disk, 
beled  on  the  top ; 

snont  acute,  pointed ;  tail  very  long^  round iuberculata 

mout  not  prominent;  tail  compressed longa 

loond  on  the  top,  compressed,  with  lateral  series  of  large  tubercles; 

mout  not  prominent ;  anterior  margins  slightly  sinuous cenirura 

snout  prominent,  with  a  series  of  long,  narrow,  depressed  tubercles  on  the 

middle  of  the  back .• lata 

«S^\tm  than  twice  and  more  than  one  and  a  half  times  the  length  of  the  disk, 
vith  two  expansions ; 

disk  snbcircular ;  snout  prominent sahina 

disk  quadrangular ;  snout  not  prominent sayi 

keeled  on  the  top,  with  an  expansion  below ;  with  three  series  of  tubercles  on  the 

shoulders haatata 

T^l  kei  than  one  and  a  half  times  the  length  of  the  disk, 
vith  two  expansioDs ; 

mouth  with  fiTepapilln hrevis 

mcmih  with  three  papillsB  dipierura 

'^^mftcfw  Walbsnm,  Kleinii  Ichthyol.  Enod.  sive  Index  rerum,  etc.  1793,  35 :  type 
^puUaaeM  L.    Thia  use  of  the  name  has  precedence  of  ^^Dasyatis  "  Raf. 

BolL  Nat  Mas.  No.  IG 5 


66       CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — 17. 

Dasibatis  TUBEECULATA. 

JRaja  tuherculata  Lao<^p.  ii,  p.  106,  pi.  4,  fig.  1. 

Baja  tuherculata  Shaw,  Geu.  Zool.  v,  pt.  *2,  p.  290,  pi.  127. 

Trygon  gymnura  Miill.  Ermun's  Roise  um  die  £rde,  p.  25,  Taf.  13. 

Trygon  osieosticta  Mull.  1.  c.  p.  25,  Taf.  14. 

Trggon  tuberculata  Dnm6ril,  Elasmobr.  p.  605. 

Trygon  tuherculata  GUnther,  Cat.  viii,  p.  4b0. 

Disk  quadrangular,  a  little  wider  than  long.  Snout  produced,  Bbarp 
I>oiuted.  Anterior  and  posterior  margins  nearly  straight,  the  anterior 
cur\'ed  near  the  outer  angle  to  meet  the  posterior,  and  the  latter  curved 
near  the  hinder  angle  to  meet  the  inner.  Tail  nearly  three  times  the 
length  of  the  disk,  with  a  slight  ridge  above  and  a  narrow  cutaneous 
expansion  below,  roughened  with  small  spinels  similar  to  those  on  the 
head,  bearing  a  long  serrated  spine.  A  row  of  elongated  tubercles  on 
the  dorsum  and  anterior  portion  of  tail  and  one  or  more  smaller  ones  on 
each  shoulder.  The  posterior  tubercles  of  the  median  row  are  so  much 
elongated  as  to  resemble  the  spine.  Mouth  much  undulated,  with  tiuee 
papilla).  Teeth  small,  unequal.  Color  yellowish  to  olivaceous  brown, 
darkening  with  age.  The  young  are  without  scales  or  tubercles.  As 
the  animal  grows  older  and  the  tubercles  appear  a  few  scattered  asperi- 
ties appear  on  the  head ;  still  later  these  increase  in  number  and  size  to 
such  an  extent  as  to  cover  the  head  and  dorsum  with  a  heavy  coat  of 
mail  made  up  of  the  closely-set  flattened  scales.  The  tubercles  of  the 
back  cease  growing  as  the  scales  enlarge,  and  ultimately  there  is  little 
distinction  between  them.  Usually  the  tubercle  on  the  middle  of  the 
pectoral  arch  is  larger ;  those  on  the  tail  continue  to  increase  in  size 
with  age.  A  young  female  measures  in  length  of  body  9.9,  length  of 
tail  28.2,  and  width  of  disk  11.6  inches. 

Canuavierias,  Surinam,  Para,  Bahia,  and  Eio  Janeiro. 

Dasibatis  longa. 

(Garman,  1880,  Bull.  Miis.  Corap.  Zool.  vi,  p.  170.) 

Disk  quadrangular,  about  one-sixth  wider  than  long.  Margins  neaily 
straight,  anterior  meeting  in  a  blunt  angle  on  the  end  of  the  snoat 
Outer  angles  rounded,  posterior  blunt.  Ventrals  rounded.  Tail  more 
than  twice  as  long  as  the  body,  roughened  with  small  asperities,  de- 
pressed anteriorly,  compressed  behind  the  spine,  keeled  above  the  com- 
pressed portion,  with  a  long,  narrow  cutaneous  expansion  on  the  lower 
side.  Mouth  curved  with  five  papilte.  A  row  of  small  tubercles  behind 
the  head  on  the  shoulder  girdle.  It  is  likely  that  larger  specimens  are 
provided  with  tubercles  on  back  and  tail. 
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Distinguished  from  D.  lata  by  the  shape  of  the  snout  and  disk  and 
the  keel  on  the  tail,  and  from  D.  centrura  by  Uie  straight  margins  of  the 
pectorals  and  the  keel. 

One  si)ecimeu  secured  at  Acapulco,  Mexico,  by  Prof.  Alexander 
Agassiz.  One  light-colored,  reddish-brown  specimen  from  Panama  by 
the  Hassler  Expedition. 

Length  of  body  11.5,  tail  28,  and  width  of  pectorals  13.8  inches. 

Length  of  body  of  second  specimen,  9.3,  tail  24.5,  and  width  of  pectorals 

11.2  inches. 

Dasibatis  centrura. 

^acaUrmra  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  p.  479. 

Itfgifii  centrnra  Linsley,  Sillimau's  Am.  Jour.  Sci.  &  Arts,  47,  1844,  p.  1()6. 

Trypmi  ctnimra  Gill  (uame  only),  Cat.  Fish.  E.  Coast  N.  Amer.  p.  34. 

Disk  quadrangular,  about  one-fourth  wider  than  long.  Anterior  mar- 
gins sinuous,  concave  opi)osite  the  eyes,  convex  toward  the  slightly  pi*o- 
tuberant  snout  and  rounded  outer  angles ;  posterior  straighter,  a  very 
little  convex ;  inner  convex.  Hinder  angles  blunt.  Ventrals  truncate, 
^th  Founded  angles.  Tail  more  than  twice  as  long  as  the  body,  much 
compressed,  rounded  above,  with  keel  and  cutaneous  expansion  below, 
^th  one  or  more  strong  serrated  spines  at  the  termination  of  the  ante- 
rior fifth  of  its  length,  rough  on  all  sides  with  spines  or  tubercles.  Till 
lalf  grown  the  young  are  naked;  as  they  approach  maturity  broad 
rtellate-based,  conical -pointed,  irregularly-j)laced  bucklers  appear  on  the 
middle  of  the  hinder  part  of  the  back  and  on  the  top  and  sides  of  the  tiiil. 
Very  large  examples  have  the  central  portion  of  the  back  closely  mailed 
^th  small  flattened  tubercles.  The  bucklers  bear  more  resemblance  to 
tlwfieof  the  RajWyradiata  and  clavata  than  to  the  tubercles  of  |>a^<ina^a, 
teteta,  or  tuberculata.  Mouth  arched  forward,  with  five  papillie.  Teeth 
inqaiucunx,  blunt,  smooth.  Color  of  back  and  tail  olive  brown;  light 
tofhite  below.  ¥rom  paMinaca^  which  this  species  resembles  in  shape, 
it  is  distinguished  by  the  tubercles,  by  the  length  and  comi)ression  of 
tbe  tail,  and  absence  of  all  trace  of  keel  or  expansion  on  it^  upper  side. 
A  joang  specimen  measures  from  snout  to  tail  13.8,  length  of  tail  30.5, 
*nd  width  of  pectorals  17.5  inches.  The  largest  specimen  in  the  coUec- 
tiOQ  has  a  total  length  of  10  feet  3  inches.  Common  south  of  Cape  Cod. 
OecasioDally  found  northward. 

Dasibatis  lata. 

(GtHBtn,  1880,  Bull.  Mns.  Comp.  Zool.  vi,  p.  170.) 

Disk  quadrangolar,  one-fourth  wider  than  long.    Anterior  margins 
Jicariy  straight,  forming  a  very  blunt  angle  at  the  snout,  rounded  near 
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tlic  outer  extremities ;  posterior  convex ;  inner  straight  a  i)ortion  of  their 
length.  Veutrals  truncate,  rounded.  Snout  produced,  forming  a 
rounded  prominence  in  front  of  the  margins  of  the  disk.  Length  from 
the  forehead  less  than  the  width  of  the  head.  A  line  joining  the  wider 
portions  of  the  disk  parses  nearer  to  the  head  than  to  the  shooldeiK 
Tail  more  than  twice  as  long  a.s  the  body,  without  a  trace  of  keel  above; 
a  long  narrow  expansion  below  has  its  origin  opposite  that  of  the  spine, 
and  terminates  in  a  keel  which  continues  to  the  extremity,  roughened 
with  small  tubercles,  with  an  irregular  series  of  broad-based  conical 
tubercles  on  each  side.  A  i)air  of  large,  compressed,  erect  tubercles 
stands  immediately  in  front  of  the  caudal  spine,  and  a  similar  one  is 
placed  over  the  middle  of  the  pelvic  arch.  These  suggest  a  continnoQi 
series  in  larger  si>ecimeus.  Three  larger  elongated  tubercles,  witfi 
points  directed  backward,  similar  to  those  of  i>.  Aflstot/r,  occupy  the  mid- 
dle of  the  shoulder  girdle.  Mouth  curved,  six  (5-G  ?)  papilL'B  at  the  bo^ 
tom  behind  the  teeth ;  two  of  these  are  in  the  middle  in  front,  where 
usually  there  is  but  one.  Color  light  olive,  probably  greenish  in  life, 
white  below.  Distinguished  from  I),  centrura  by  the  prominent  snoot, 
the  shape  of  the  tubercles  in  the  middle  of  the  back,  and  the  narrowness 
of  the  posterior  portion  of  the  disk.  Ijcngth  of  body  16,  tail  35.3,  and 
width  of  i)ectorals  20.5  inches.  Sent,  from  the  Sandwich  Islands  l^ 
Andrew  Garrett. 

Dasibatis  sabina. 

Trygon  mhina  Losnenr,  Jour.  Acad.  Xat.  Sci.  Phil,  iv,  p.  109. 
Tnffjon  Hnbina  Miill.  ct  ITenle,  Pla<[ri^>stoinen,  p.  103. 
Tnjgon  vabina  DunK^ril,  ElaMiuobraiich.  p.  &y7. 

Disk  subcircular.  Snout  produced,  blunt.  Anterior  margins  of  the 
pectorals  concav(»  near  the  snout,  becoming  convex  towanl  the  broadly 
rounded  outer  extremities;  hinder  and  inner  margins  convex.  Upper 
jaw  with  a  deep  indentation,  receiving  a  corresponding  prominence  on 
the  lower.  Teeth  at  the  sides  of  this  indentation  rnuch  larger,  resem- 
bling the  molars  of  TleferodonUts,  Mouth  with  five  papillae.  Tail  lesi 
than  twice  as  long  as  the  disk,  tapering  to  a  fine  point,  rough  with  small 
prickles  similar  to  those  scattered  over  the  head  and  back,  a  cutaneous 
expansion  above,  and  a  broader,  longer  one  below.  These  end  nearly 
opposite  each  other,  the  lower  extends  forward  under  the  spine.  TVith 
a  median  row  of  tubercles  on  the  dorsum  and  one  or  a  pair  on  each 
shoulder.  Distinguished  from  tuheixulata  by  the  shape  of  the  snoot,  the 
rounded  pectorals,  the  shorter  tail,  the  larger  teeth,  the  greater  cnrva- 
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tare  of  jaws,  the  smaller  size,  and  the  ttco  cutaneous  expansions.  Of 
twenty  specimens  the  average  proportional  length  of  body  and  tail  is  as 
four  and  a  half  to  eight.  In  no  case  is  the  tail  twice  as  long  as  the  disk. 
Color  ochraceous  brown ;  ventral  surface  light.  Length  of  body  of  an 
adult  male  9.4,  length  of  tail  15,  and  width  of  pectorals  10  inches.  Com- 
mon in  the  rivers  of  Florida  along  the  Gulf  coast.  Several  specimens 
in  the  collection  were  captured  in  Lake  Monroe,  at  a  distance  from  the 
salt  water,  by  Count  Pourtal^s. 

Dasibatis  sayi. 

•fio/a  tayi  Linear,  Jour.  Acad.  Nat.  Sci.  Phil,  i,  p.  42,  fig. 
^llUobati8  8ayi  DeKay,  New  York  Fauna,  Fish.  p.  376. 
'^ryfQon  gajfi  MUU.  et  Hcnle,  Plagiostomon,  p.  IOC. 
^j/liobatis  9ayi,  Storer,  8ya.  Fish.  'N.  Anier.  p.  262. 
^rijgon  9ajfiy  Dom^ril,  Eloamobraach.  p.  603. 

Disk  quadrangular,  about  one-sixth  wider  than  long,  anterior  margins 
iiearly  straight,  posterior  and  inner  borders  convex,  outer  and  posterior 
Angles  rounded.  Snout  not  protruding  beyond  the  lines  of  the  margins. 
Ventrals  rounded.  Tail  strong,  rather  more  than  one  and  a  half  times 
the  length  of  the  disk,  with  a  strong  serrated  spine,  bearing  a  short, 
low  cutaneous  expansion  behind  the  spine  on  the  upper  si^e,  and  a 
longer,  little  wider  one  below,  ending  nearly  opposite.  Upper  jaw  undu- 
lated ;  lower  prominent  in  the  middle.  Teeth  small,  smooth  in  young 
and  females,  sharp  in  adult  males.  Three  papillae  at  the  bottom  of  the 
mouth,  and  one  at  each  side.  Body  and  tail  naked.  Color  olive  brown 
in  adult,  reddish  or  yellowish  in  young ;  lower  surface  whitish.  This 
species  closely  resembles  the  European  species  pastinaca.  A  compari- 
son of  specimens  discovers  the  following  differences:  in  Sayi  the  ante- 
rior margins  form  a  more  blunt  angle  at  the  end  of  the  snout,  which  is 
less  prominent  at  the  apex,  the  outer  and  x>osterior  extremities  of  the 
pectorals  are  rounder,  the  posterior  margins  are  more  convex,  the  disk 
is  broader  toward  the  ventrals,  and  the  tail  is  longer ;  in  pastinaca 
the  lateral  and  hinder  angles  of  the  pectorals  and  the  lateral  angle  of 
the  ventrals  are  marked  by  blunted  corners.  A  single  small  rounded 
tubercle  on  the  middle  of  the  back.  There  are  specimens  in  the  col- 
lection from  New  York,  Pensacola,  Bahia,  and  Rio  Janeiro.  A  young 
female  measured  from  snout  to  tail  7.1,  length  of  tail  11,  and  width  of 
pectorals  8.2  inches. 
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Dasibatis  HASTATA. 

Tnjgon  haslata  DeKay,  New  York  Fauna,  Fish.  p.  375,  pi.  66,  fig.  214  9  • 
Trygon  hastata  Storer,  Syii.  Fish.  N.  Amer.  p.  261. 
Trggon  hcistata  Dum^rjl,  Elasmobranch.  p.  592. 

Disk  quadrangular,  about  one-fourth  wider  than  long ;  anterior  mar- 
gins nearly  straight,  meeting  in  a  blunt  angle  on  the  end  of  the  snoat, 
curved  near  the  outer  angle  to  meet  the  slightly  convex  posterior  mar. 
gins ;  inner  borders  convex ;  outer  and  hinder  angles  rounded.  Yen- 
trals  almost  entirely  covered  by  the  pectorals,  hinder  miargins  convex. 
Tail  more  than  one  and  a  half  times  the  length  of  the  disk,  low-keeled 
on  the  upper  side,  a  long,  broad  membranous  expansion  below,  rongh- 
ened  with  small  asperities,  one  or  more  serrated  spines.  Body  smooth 
in  young,  very  old  with  scattered  small  asperities.  A  row  of  narrow 
compressed  tubercles  along  the  middle  of  the  back  and  on  the  base  d 
the  tail;  the  i)oints  of  these  tubercles  are  depressed  and  directed  back- 
ward. On  each  shoulder,  parallel  with  the  median,  there  is  a  shorter 
row,  the  length  of  which  varies  ticcording  to  the  age  of  the  indiYidaaL 
3Iouth  with  three  papilhe.  Jaws  with  more  curvature  than  those  of 
ccntrura  and  less  than  those  of  sabina.  Young  without  tubercles. 
Color  bluish  or  olivaceous  brown,  darker  on  dorsum  and  tail,  light  oa 
lower  surface.  Measurement  of  a  young  specimen :  length  of  disk  8i, 
width  10,  and  length  of  tail  14  inches.  An  adult  male  measured  20 
inches  across  the  pectorals  and  16  in  length  of  body.  The  museum  con- 
tains specimens  from  Florida,  Cuba,  Pernambuco,  and  Eio  Janeiro. 

Dasibatis  beeyis. 

(Garman,  1880,  Bull.  Mns.  Comp.  Zcol.  vi,  171.) 

Disk  quadrangular,  a  little  wider  than  long.  Anterior  margins  neaily 
straight,  curved  near  the  outer  extremities  to  meet  the  convex  posteriors, 
meeting  in  a  blunt  angle  on  the  end  of  the  snout.  Outer  and  posterior 
extremities  of  pectorals  round,  without  trace  of  angles.  Ventrals  broad, 
truncate,  with  angles  rounded.  Tai]  less  than  one  and  a  half  times  the 
length  of  the  disk,  tapering  to  an  acute  point,  depressed  as  far  as  to  the 
spine,  thence  compressed  to  the  end  of  the  cutaneous  fold,  and  lOODd 
from  this  point  to  the  tip,  with  a  short  elevated  membraneous  expansion 
behind  the  sjune,  and  a  longer  and  wider  one  on  the  lower  side,  extend- 
ing below  the  former  and  the  spine.  The  expansions  have  their  hinder 
extremities  opposed  j  they  end  quite  abrui>tly  and  are  widest  near  the 
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termination.    Moutli  with  five  papillae,  outer  small.    Teeth  small,  blunt. 
Upper  jaw  indented  in  the  middle ;  lower  with  a  prominence  in  front, 
Disk  naked  in  the  young.    Adult  specimens  have  three  rows  of  tubercles 
on  the  middle  of  the  back  disposed  as  are  those  of  D.  hdntata.    A  large 
specimen  from  Payta  has  three  large,  erect,  broad-based  tubercles  in 
front  of  the  caudal  spine,  and  the  tail  rough  with  smaller  ones.    The 
abort  rows  on  the  shoulders  contain  from  three  to  four,  and  probably 
increase  in  number  with  age,  as  is  the  case  with  the  closely  allied  Atlan- 
tic coast  species.    Color  light  grayish  or  olivaceous  brown,  reddish  near 
the  edge«,  white  below,  with  round  spots  of  brownish  under  the  base  of 
the  tail.    Compared  with  D.  lumtata  this  species  differs  in  the  shorter 
tail,  rounder  extremities  of  the  disk,  and  the  shape  and  size  of  the  tu- 
bercles and  membraneous  fins.    D.  hastuta  has  no  expansion  on  the  top 
of  the  tail,  and  that  on  the  lower  side  is  very  long,  of  moderate  width, 
and  tapers  gradually.    Those  of  D.  hrevis  are  comparatively  short  an<l 
broad ;  they  rise  gradually  and  terminate  abruptly.    From  D.  sayi  this 
Bi)ecies  is  to  be  distinguished  by  the  great  development  of  the  caudal 
expansions,  their  shape  and  length,  and  by  the  tubercles  on  shoulders 
and  tail.    A  large  female  measures  in  length  of  body  17,  tail  23,  and 
width  of  pectorals  18  inches.    A  young  male  in  length  of  body  8.1,  Uvil 
12,  and  width  of  i)ectorals  9.2  inches.    Peru. 

Dasibatis  diptekuba. 

(Jordan  &  Gilbert,  1880,  Proc.  U.  S.  Nat.  Mus.  31.) 

Disk  rhomboid,  slightly  broader  than  long ;  anterior  margins  nearly 
straight  forwards,  meeting  in  a  very  obtuse  angle;  posterior  margins 
curved ;  lateral  angles  rounded.  Tail  nearly  half  longer  than  disk,  with 
a  conspicuous  cutaneous  fold  below,  and  a  smaller  but  evident  one  above. 
Upper  jaw  considerably  curved,  with  a  slight  convex  protuberance  in 
front,  which  fits  into  a  slight  emargination  iu  the  lower  jaw,  which  is 
convex,  its  outlines  corresponding  to  the  curves  of  the  upper  jaw. 
Bands  of  teeth  wider  in  front  than  laterally.  Inside  of  mouth,  behind 
the  lower  jaw,  with  three  fleshy  processes.  Teeth  about  f  J;  about  8  in 
a  cross-series  in  the  upper  jaw,  and  10  in  the  lower.  Color  light  brown, 
somewhat  marbled  with  darker,  but  without  distinct  spots ;  tail  black- 
ish ;  belly  white.  Skin  everywhere  perfectly  smooth  in  the  young ;  adult 
with  sm^  tubercles  along  the  back.    San  Diego,  Cal. 

Of  the  nine  species  enumerated  above  as  belonging  to  American 
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waters  one  lias  been  described  from  the  Sandwich  Islands.  It  is  in  view 
of  the  probabiHty  of  its  occurrence  as  an  occasional  visitor  on  our  West- 
ern coasts  that  it  is  introduced. 

As  already  noticed,  in  Volume  VI,  page  172,  of  the  Bulletin  of  the 
Museum  of  Comparative  Zoology,  the  species  recently  described  by  Dr. 
Giinther,  Trygon  brachyunis  and  Trygon  reticulatuSj  belong  to  the  genus 
Potamotrygonj  which  includes  the  peculiar  species  of  the  family  inhabit- 
ing the  rivers  of  South  America. 


Class  IV -PISCES. 


(The  True  Fishes.) 

eleton  bony  or  cartrlaginoas.  Skull  with  sutures ;  a  lower  jaw  pres- 
membrane  bones  developed  in  connection  with  the  skull ;  gillopen- 
dk  single  slit  on  each  side,  sometimes  confluent ;  gills  attached  to  bony 
js,  normally  four  pairs  of  them,  their  outer  margins  free.  Median 
paired  fins  usually  developed;  a  lyriform  shoulder-girdle.  Exo- 
',ton  various.  Ova  comparatively  smalL  No  "claspers''.  Brain- 
pentiated  and  distinctly  developed.  Heart  developed,  divided  into 
aricle,  ventricle,  and  arterial  bulb. 

J  here  understood,  this  group  includes  the  great  mjijority  of  recent 
s,  and  is  equivalent  to  the  Teleostei,  Ganoidei,  and  Dipnoi  of  most 
it  writers,  the  Actinopterij  Crossopterygia^  and  Dipnoi  of  Professor 
\  Omitting  all  notice  of  the  Dipnoi  and  the  Crossopterygia,  all  the 
hers  of  which  groups  are  extralimital  and  confined  to  the  fresh  waters 
16  tropics,  it  will  be  convenient  to  divide  the  American  representa- 
j  of  the  class  of  Pisces  into  four  series  or  subclasses — Chondrosteij 
*9tei,Physostomi J  and  Fhvsoclisti,  the  first  and  second  including  most 
be  Ganoidei  of  Miiller,  the  second  and  third  the  Teleostei.  These 
ips  are"  evidently  of  unequal  value,  the  Physostomi  and  the  Physo- 
i  being  very  intimately  connected,  and  the  relations  of  the  Holostei 
i  the  Physostomi  are  probably  more  intimate  than  their  relations 
b  the  other  Ganoids,  a«  has  been  shown  by  Professor  Cope.  Never- 
less,  these  groups  exist  in  nature,  and  their  recognition  under  one 
ne  or  another  is  convenient. 

ANALYSIS  OF  THE  SUBCLASSES  OF  PISCES. 

Serial  bnlb  mascalar,  with  nnmerous  valves ;  optic  nerves  forming  a  cbiasma ; 
ventral  fins  abdominal ;  air-bladder  with  a  duct ;  tail  hetorocercal. 

(Series  Ganoidei.*) 
*•  Ventral  fin  with  an  entire  series  of  basilar  segments;  skeleton  cartilaginous. 

CUONDROSTEI. 

^^^entral  fin  with  the  basilar  segments  rudimental ;  skeleton  bony ..  Holostei. 

*  ydvo^y  splendor ;  from  the  enameUed  scales. 
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aa.  Arterial  bulb  with  a  pair  of  opposite  valves ;  optic  nerves  not  forming  a  cliianna. 

( Series  Teleostei.  ' ) 
c.  Air-bladder  (if  present)  connected  by  an  air-dnct  with  the  stomach  or 
(Esophagus ;  ventral  fins  (if  present)  abdominal,  their  basilar  segments 
rudimental,  usually  without  spines ;  parietal  bones  usually  united. 

PmrsosTOML 
00,  Air-bladder  without  duct ;   ventral  fins  (if  present)  nsualiy  thoracic  of 
jugular,  without  basilar  segments ;  spines  usually  present,  at  least  in  thfi 
dorsal  and  ventral  fins ;  parietal  bones  separated  by  the  sapraoccipitaL 

Physoclistl 

ARTIFICIAL  KEY  TO  THE  FAMILIES  OF  PISCES. 

The  following  key  is  intended  simply  to  facilitate  the  identification  of 
species*  !N*o  attempt  is  made  to  indicate  the  natural  characters  or  rela- 
tions of  the  families,  and  only  those  species  of  any  group  which  occur 
within  the  hmits  of  the  United  States  are  taken  into  consideration. 

I.— VENTRAL  FINS  PRESENT,  ABDOMINAL. 

•  Dorsal  fins  2,  the  anterior  chiefly  of  soft  rays,  the  posterior  adipose. 
A.  Body  naked. 
B.  Head  with  4  to  8  long  harhels ;  dorsal  and  pectoral  fins  each  with  a  spine. 

SU^URIDJE,  29. 

BB.  Head  withont  barhels ;  fins  without  spines. 

C.  Teeth  strong ;  dorsal  fin  many-rayed ALEPlDOSAURiDiE,  40. 

CC.  Teeth  minute;  doisal  fin  short STERXOPTYCHiDiE,  43. 

AA.  Body  scaly. 

D.  Teeth  broad,  incisor-like CHARAClNlDiE,  3i 

DD.  Teeth  (if  present)  pointed. 
E.  Margin  of  upper  jaw  formed  by  the  premaxillaries  alone. 
F.  Dorsal  fin  nearly  median. 

G.  Body  with  phosphorescent  spots ScOPKUDiB,  42L 

GG.  Body  without  phosphorescent  spots. 

H.  Head  scaly ;  scales  cycloid ;  teeth  cardiform Scopelidjs,  42. 

HH.  Hea<l  naked;  scales  ctenoid ;  teeth  villiform..PEKCOP8U)iE,  47. 
FF.  Dorsal  fin  posterior ;  teeth  unequal ;  body  elongate . .  Paraij^ii>^4L 
EE«  Margin  of  upper  jaw  formed  by  maxillaries  posteriorly. 
J.  Body  with  phosphorescent  spots ;  gill-rakers  none. 

CHAULIODONTlDiB,  41 

J  J.  Body  without  phosphorescent  spots ;  giU-rakera  present. 

SaLM ONIDJE,  46b 

••  Dorsal  fin  single,  preceded  by  fro^  spines. 

K.  Body  scaleless,  naked  or  with  bony  plates. 
L.  Ventral  fins  1, 1,  the  spine  strong ;  snout  moderate. 

Gastebosteid  JC,  61. 
LL.  Ventral  fins  I,  5,  the  spine  slender;  snout  prolonged. 

AULORHTNCHIDiB,  61 

KE.  Body  scaly ;  snout  tubular Aulostomatuojc,  62. 

•  T£?,eoCf  perfect ;  bariovj  bone. 
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•  Dorsal  fins  2,  the  anterior  of  spines  only,  the  posterior  chiefly  of  soft  rays. 

M.  Pectoral  fin  with  5  to  8  lowermost  rays  detached  and  fila- 
mentous   POLYNEHID^,  6d. 

MM.  Pectoral  fin  entire. 
N.  Snout  tubular,  bearing  the  short  jaws  at  the  end ;  body 

compressed «. CENTRisciDiE,  60. 

KN.  Snout  not  tubular. 
O.  Teeth  strong,  unequal;  lateral  lino  present. 

Sphtr^nidjb,  67. 
00.  Teeth  small  or  wanting;  lateral  line  obsolete. 
P.  Dorsal  spines  4,  stout ;  anal  spines  3 . .  M  UGi  LiDiE,  65. 
PP.  Dorsal  spines  4  to  8,  slender ;  anal  spine  single. 

ATHEBINIDiE,  66. 

'  *  *  I>orsal  fin  soft-rayed,  followed  by  a  series  of  detached  finlets. 

•  SCOMBERKSOCID^,  57. 

'*•*  Dorsal  fin  single,  of  soft  rays  only  or  with  a  single  spine. 
a.  Tail  evidently  heterocercal. 

b.   Body  naked;  snout  with  a  spatulate  blade;  mouth  wide,  without  barbels. 

POLYODONTIDiE,  25. 

hh.  Body  with  5  series  of  body  shields ;  mouth  inferior,  toothless,  preceded  by  4 

barbels Acipenserid^,  23. 

hbh.  Body  scaly. 

c.  Scales  cycloid ;  a  broad  bony  gular  plate ;  dorsal  fin  many-rayed. 

Amiid^,  28. 

cc.  Scales  ganoid ;  no  gular  plate ;  dorsal  fin  short LEPiDOSXEiDiE,  27. 

aa.   Tail  not  evidently  heterocercaL 

d.  Body  naked. 

e.  Throat  with  a  long  barbel;  no  caudal  filament;  mouth  large. 

Stomiatid^,  45. 

ee.  Throat  without  barbel ;  caudal  fin  with  a  long  filament ;  moutb  small. 

FlSTULARlID^,  61. 

eee.  Throat  without  barbel;  no  caudal  iilamcnt ;  gill  membranes  joined  to 

the  isthmus CYPRiNUDiB,  31.. 

dd.  Body  scaly. 

/.  Pectoral  fins  inserted  near  the  axis  of  the  body ;  lower  pharyngeal 

bones  fully  unit^ ;  lateral  line  along  the 

sides  of  the  belly..  .Scomberesocid^e,  57. 

ff.  Pectoral  fins  inserted  below  the  axis  of  the  body ;  lower  pharyngeals 

separate. 

g.  Vent  in  front  of  ventral  fins;  eyes  concealed Awblyopsiu^,  48. 

gg.  Vent  behind  ventral  fins;  eyes  normal. 

h.  Head  scaly,  more  or  less. 

f.  Upper  jaw  not  protractile,  its  lateral  margin  formed  by  the 

maxillaries. 

j.  Teeth  cardiform ;  jaws  depressed,  prolonged EsociDiE,  51. 

Jj,  Teeth  villiform ;  jaws  short Umbrid^,  50. 

iU  Upper  jaw  protractile,  its  margin  formed  by  premaxillaries 

alone C YPRiNODONXiDiE,  49. 

kh.  Head  naked. 

k.  Gill-opening  separated  by  an  isthmus;  mouth  toothless; 

lower  pharyngeals  falciform. 

I,  Dorsal  fin  with  a  serrated  spine Cyprinid.^:,  31. 

II.  Dorsal  fin  without  serrated  spine. 

m.  Dorsal  fin  with  (usually)  less  than  10  (developed)  rays; 

pharyngeal  teeth  few  (less  than  8). 

Cyprinidje,  31. 
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mm.  Dorsal  fiu  with  (usually)  more  than  10  rays ;  pharyngeal 

teeth  numerous CatostomidjE,  30. 

kk.  Gill-openings  not  separated  hy  an  isthmus ;  lower  pharyn. 

geal  bones  not  falciform. 
«.  Throat  without  barbel ;  no  phosphorescent  spots. 
•  0.  Lateral  line  present. 

p.  Lower  jaw  with  a  gular  plate;  teeth  viUiform; 

fins  with  scaly  sheaths Elopid^,  36. 

pp.  Lower  jaw  without  gular  plate. 

q.  Tongue  with  canine  teeth ;  maxillary  extending 

beyond  eye Hyodoxtid^,  So. 

qq.  Tongue  without  canines, 
r.  Mouth  black  within ;  teeth  all  pointed. 

rr.  Mouth  pale  within ;  teeth  on  roof  and  floor  of 
mouth  blunt  and  granular. .  Albvisdje^  34. 
00.  Lateral  line  obsolete. 
^  s.  Lower  jaw  much  shorter  than  upper. 

t.  Mouth   small,   toothless;    maxillary  not 

reaching  beyond  eye . .  DoROSOM atid-E,  3d 

tt  Mouth  very  wide,  the  maxillary  reacbiog 

much  beyond  eye Engrauud^,  39. 

88.  Lower  jaw   scarcely  shorter  than  upper; 

maxillary  compou  nd Clupeid^,  37. 

.  fin.  Throat  with  a  long  barbel ;  sides  with  pbosphoret»- 

cent  spots Stomiatidje,  45. 

n.— VENTRAL  FINS  PRESENT.  THORACIC  OR  JUGULAR, 

A.  Eyes  unsymmetrical,  both  on  the  same  side  of  the  head Pleubonectld^,  123. 

AA.  Eyes  symmetrical. 
B«  Gill-openings  in  frout  of  the  pectoral  fins. 
C  Body  more  or  less  scaly  or  armed  with  bony  plates. 
D.  Ventral  fins  completely  united ;  gill  membranes  joined  to  the  isthmus. 

GOBim^,  104. 
DD.  Ventral  fins  separate. 
E.  Ventral  rays  I,  5. 
F.  Suborbital  with  a  bony  stay,  which  extends  across  the  cheeks  to  or  to- 
ward   the    preopercle;    cheeks 
•  sometimes  entirely  mailed. 

G.  Pectoral  fin  with  2  or  3  lower  rays  detached  and  free. 

Triglidjc,  108. 
GG.  Pectoral  fin  entire. 
H.  Slit  behind  fourth  gill  small  or  wanting. 

I.  Anal  spines  3 SCORP^NIDJB,  106, 

II.  Anal  spines  obsolete Cottidjb,  107. 

HH.  Slit  behind  fourth  gill  large Chibidjs,  105. 

FF.  Suborbital  stay  wanting ;  cheeks  not  mailed. 

J.  Spinous  dorsal  transformed  into  a  lameUated  sucking  disk. 

ECHENEIDIB^,  70. 

JJ.  Spinous  dorsal  (if  present)  not  transformed  into  a  sacking  disk. 
K.  Dorsal  spines  all  or  nearly  all  disconnected  from  each  other. 

L.  Body  elongate,  terete E^JkCATXDiB,  7L 

LL.  Body  oblong  or  ovate,  compressed. 
M.  Caudal  peduncle  very  slender,  the  fin  widely  forked. 

CAttAKQIDiBy  75w 
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MM.  Candal  peduDcIo  stontish,  the  fin  little  forked. 

STROSIATKlDiE,  77. 

KK.  Dorsal  Hpines  (if  prcseut)  all,  or  most  of  them,  connected  by 

membrane. 
N.  Pectoral  fin  witlv  4  to  9  lowermost  rays  detached  and 

filiform POLYNEMID^,  Gti. 

NK.  Pectoral  fin  entire. 
O.  Dorsal  and  anal  with  detached  finlets. 

P.  Anal  preceded  by  2  free  spines CARANGiDiE,  75. 

PP.  Anal  not  preceded  by  2  free  spines. 

SCOMBRID^,  74. 
00.  Dorsal  and  anal  without  finlets. 

Q.  Lateral  line  armed  posteriorly  with  keeled  plates; 

2  free  anal  spines. 

CARANGIDiE,  75. 

QQ.  Lateral  line  nnarmed. 
R.  Throat  with  2  long  barbels  (idaced  just  behind 

chin) MuJLLiDJ!:,  95. 

BR.  Throat  without  long  barbels. 
S.  Vomer  with  teeth. 
T.  Dorsal   fin    continnoas,   without    distinct 
spines. 
U.  Caudal  fin  deeply  forked;    no  pseudo- 
branchiie..  .CoRYPii^NiD^,7d. 
UU.  Caudal  fin  rounded;    pseudobranchiie 

present IcosTEiDiE,  101. 

TT.  Dorsal  fin  with  a  dificrentiated  spinous 
part. 
V.  Gill  membranes  joined  to  the  isthmus ; 
no  lateral  line. ..  Gobiidje,  104. 
W.  Gill  membranes  free  from  the  isthmus. 
W.  Eyes  lateral. 
X.  Anal  fin  preceded  by  2  free  spines. 
-Scales  cycloid,  minute. 

CARANGIDiE,  75. 

—  Scales  ctenoid,  moderate. 

PoMATOMIDiE,  76. 

XX.  Anal  fin  not  preceded    by  free 
spines. 

Y.  Tail  keeled CARANOiDiE,  75. 

YY.  Tail  not  keeled. 
Z.  Anal  spines  none. 

Serraxid.e.  86. 
ZZ.  Anal  spines  1  or  2. 

*  Scalei*  lai^,  deciduous ;  month  nearly  vertical Apogoxid^,  89. 

Scales  smaller,  adherent ;  mouth  nearly  horizontal. 

t  Anal  rays  more  than  20 Pomatomid.e,  76. 

ft  Anal  rays  less  than  20 PERCiDJi:,  85. 

ZZZ.  Anal  spines  3. 

t  Pseadobranchiffi  small,  glandular,  covered  by  skin Centrarchid^,  84. 

tt  PsendobranchisB  large,  exposed. 

f  Front  teeth  incisor-like,  compressed Sparid^,  88. 

Vf  Front  teeth  all  x>ointed  ;  no  incisors. 
i  Maxillary  slipping  under  preorbital  for  its  whole  length. 

Pj{Istipomatid^,  87. 
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J  J  Maxillary  not  slipping  under  preorbital  i»osteriorly Serrakiojc,  8d. 

ZZZZ.  Anal  spines  4  to  10. 

Ckntrarchid£,  84. 
WW.  Eyes  superior ;  mouth  nearly  verti- 
cal   URA1708C0PID£,  103. 

SS.  Vomer  without  teeth. 

a.  Tail  with  a  strong  spine  on  each  side;  teeth  incisor-like TbuthydidjE,  99. 

aa.  Tail  without  spine. 
5.  Anal  preceded  by  2  free  spines ;  gill  membranes  free  from  isthmus. 

Carangid^  75. 
hb.  Anal  without  free  spines. 
c.  Teeth  setiform ;  soft  parts  of  vertical  fins  completely  scaly ;  body  csompreesed 

and  elevated ;  anal  spines  3  or  1 

d.  Dorsal  fin  continuous CiL£TOi>ONTn>iS,  9fi, 

dd.  Dorsal  fin  deeply  notched Ephippidjs,  97. 

CO.  Teeth  not  setiform. 

e.  Lateral  line  obsolete. 

/.  Gill  membranes  joined  to  the  isthmus '. Gobiidje,  lOi 

ff.  Gill  membranes  free  from  the  isthmus Centrarchidjs,  6i 

ee.  Lateral  lino  present. 

g.  Dorsal  fin  without  distinct  spines;  no  anal  spines Icostexd^,  101. 

gg.  Dorsal  fin  with  distinct  spines. 
h,  Aual  spines  1  or  2. 
i.  Lateral  line  interrupted ;  no  slit  behind  fourth  gill. 

POMACEKTRIDiE,  96. 

H.  Lateral  line  complete,  extending  to  the  tip  of  the  caudal  fin ;  head 

scaly ScuENiD^  9L 

Hi.  Lateral  line  complete,  extending  to  the  base  of  the  caudaL 
J'  Upper  jaw  with  posterior  canines ;  dorsal  fin  continnons. 

^  Tkacuinid^,  102. 

jj.  Upper  jaw  without  canines ;  dorsal  fins  2 PEBCiJ>iE,  85. 

hh.  Anal  spines  3. 
t.  Anal  with  more  than  15  soft  rays. 

J,  Preoperclo  entire Embiotocid£,  93w 

jj,  Preopercle  serrate Stromateidje,  77. 

it.  Anal  with  less  than  15  soft  rays. 
k.  Dorsal  spines  9  or  10. 

J.  Cheeks  and  opercles  scaly Grrridje,  92. 

IL  Cheeks  and  opercles  chiefly  naked LABRiDiB,  9^ 

kk.  Dorsal  spines  11  to  15. 

m.  Upper  jaw  with  posterior  canines Labrxda,  9S. 

mm.  Upper  jaw  without  posterior  canines. 

"  Jaws  with  incisors  or  molars,  or  both  ...... Spabidjb,  86. 

•*  Jaws  with  pointed  teeth  only Fristipomatidjb,  87, 

kkk.  Dorsal  spines  17  or  more ;  anterior  teeth  canine-like. 

hhh.  Anal  spines  6 CiCHLlDJB,  IN. 

EE*  Ventral  rays  more  than  I,  5. 

n.  Caudal  fin  wanting;  scales  spinous.. MACRURlDiB,  1S1« 
fin.  Caudal  fin  well  developed. 

o.  Tail  isocercal ;  ventrals  Jugular GADlDiB,  ISOt 

00.  Tail  diphy cereal. 
p.  Ventral  rays  about  15;  dorsal  fin  single,  elevated. 

LAMPBmiDtii,  80. 
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pp.  Ventral  rays  about  I,  7. 

g.  Dorsal  spines  3  or  4 ;  vent  anterior. 

APHREDODERIDiE,  63. 

gg.  Dorsal  spines  about  11 ;   vent  normal ;  scales 

large,  very  rougb. 

BERTcm^y  82. 
qqq.  Dorsal  spines  about  10 ;   vent  noimal ;   scales 

minuto Zenid^,  81. 

SSEE.  Ventral  fins  witb  or  witbout  spine ;  the  number  of  soft  rays  less  than  5. 

r.  Dorsal  lin  composed  of  spines  only. 

\  8,  Dorsal  fin  extremely  high Bramid je:,  79. 

88,  Dorsal  fin  low BLENXiiDiE,  112. 

rr.  Dorsal  fin  of  spines  anteriorly,  of  soft  rays  pos. 

teriorly. 
t.  Pectoral  fins  entire. 
u.  Body  entirely  covered  with  series  of  bony 

plates TRiQiADMy  108. 

uu.  Body  not  mailed. 
,       V,  Suborbital  with  a  bony  stay. 

COTTID-fi,  107. 
w.  Suborbital  without  bony  stay. 

BLENNin>£,  112. 
U.  Pectoral  fin  divided  to  the  base  in  two  un- 

•  equal  parts Triglid^,  108. 

rrr.  Dorsal  fin  of  soft  rays  anteriorly,  of  low  spiues 

posteriorly Zo  arcid  ja:,  115. 

rrrr.  Dorsal  fin  of  soft  rays  only. 

w.  Dorsal  fin  very  short ;  body  mailed. 

TRIGUDiE,  108. 
WW,  Dorsal  fin  very  long;    body  with 
small  scales.  ^ 
X,  Dorsal  and  anal  joined  to  the  cau- 
dal ;  pseudobranchitB  present. 
y.   Gill  membranes  joined  to  the  isth- 
mus  ZOARCID-fi,  115. 

yy.  Gill    membranes  free  from  the 

isthm  us OPHiDUDiG,  1 18. 

oar.  Dorsal  and  anal  free  from  the  cau- 
dal or  nearly  so ;  no  pseudo- 
branchisB. 

jr.  Tail  isocercal ;  chin  usually  with 
a  barbel Gadidjc,  1*20, 

zz.  Tail  diphycercal,  no  barbel. 

BROTULlDiE,  119. 

CG.  Body  scaleless,  smooth  or  armed  with  tubercles,  prickles,  or  scattered  bony 

plates. 
^Breast  witb  a  sucking  disk. 

A.  Gill  membranes  free  from  the  isthmus  ;  no  spinous  dorsal Gobiesocid^,  111. 

AA.  Gill  membranes  joined  to  the  isthmus. 

B.  Skin  smooth Liparidid A,  109. 

BB.  Skin  with  tubercles  or  spines Cyclopterid-*:,  110. 

'*  Breast  without  sucking  disk. 

C.  Ventarals  completely  united Gobiid^,  104. 

CC.  Ventrals  separate. 
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1>.   Dorsal  ami  anal  fms  Inllowi'd  l)y  finlcts. 

I..    I'nr  anal  s]>iTh-s  *^ CaUAXGIDI:,  75. 

VAl.   l'r«(>  anal  spina's  none ScOMBniDj;, 74. 

1)D.   I>«MNal  and  anal  witiioiit  tinlrts. 

r.   r|>])('r  jau  |>r<)lnno;,.<l  iuto  a  '^sworil" XiPllllDX.  72. 

YF.   rpiMT  jaw  not  urolonjjjcd  into  a  sword. 

(J.  Sn  iMirldtil  uiili  a  bony  stay. COTTID.E,  H)7. 

<i(^  Suborltiral  \vitlH»nt  bony  stay.  , 

H.  Anal  lin  absint ;  cauilal  liu  rudimentary  or  directed  upward.  ; 

TliACHYI»TE  RID-E,  100.     1 
1111.   Anal  I'm  ]>reseiit  :  caudal  developed. 

I,  ^^•nlral  rays  Irss  than  I,  5. 
J.   ]>ort;al  .<i>ines  none  at  all ;  lal<;ral  line  with  priekles.  . 

IcrosTEiD.E,  lOt    I 

d.T.  Dorsal  s]>ines  very  few  (les.s  than  0) Batuaciiide,  114. 

.T.IJ.   Dorsal  spines  numerous Bli:nniii>j;,  ll*i 

II.  A'<'ntrals  thoracie.  I,  T).  or  more. 

K.  Dorsal  with  a  series  oflxuiy  platfR  at  base Zir^iixt.  *?1.    ' 

KK.  Dorsal  without  bony  ]>lates  at  ba.se. 

L.  Anal  ]U('e<ded  by  2  tree  8]>ines, Carangid.E.  75.    \ 

TJi.   Anal  without  tree  spine.s TllAClllXiDJ:,  lOi, 

BB«  Gill-op«'nings  feuiall,  bthind  tlu*  pectoral  tins,  which  are  more  or  les»  jK'die-   " 

niate.  I 

M.  Gill-op«?ning.s  in  or  behind   npper  axil  %>f  pectorals;    J 

mouth  small  —  Maltitkid.*:.  Vi«i.    . 
MM.  riill-oy)ening«  in  or  behind  lower  axil ;  month  largf. 
N.  Head  compressed  ;  no  iiseiidobranchiui. 

Antexxariid.e.  125. 
NN.  Head  depressed  ;  iisendobranehiic  jjresent. 

LoPHiiD^,  124. 

III.— VENTRAL  FINS  ENTIRELY  WANTING. 

A.  Gill-openings  ventrjil,  conliuent  in  a  longitudinal  slit;  body  eel-.shaped. 

Synaphobraxchidj:,  54. 
B.  Gill-openings  lateral,  or  not  confluent. 
C.  (;lill   membranes   united  to  tln^  isthmus  {i.  c,  gill-openings  separated  by   ao 

isthnms). 
D.  Dorsal  fni  single,  of  spines  only. 

E.  M<dar  teeth  present AxARRnicnADiD.E,  113. 

EE.  M(dar  teeth  none Blexxiid^e,  1 12. 

Dl).  Dorsal  lins  two,  anterior  spinous,  i)OSterior  soft;  teeth  incisor-like. 

Balistid.«,  128. 
DDD.  Dorsal  fin  nndivided,  the  spines  feeble  or  none. 
E.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  its  end;  body  mailed. 
V.  Can<lal  tin  present ;  head  in  the  line  of  the  axis  of  the  body. 

Syngxathid^,  58. 
FF.  Caudal  fin  wanting;  head  not  in  line  of  axis  of  body. 

UlPPOCAMPIDJE,  59. 

KE.  Snout  not  tubular. 

G.  Body  elongate,  eel-shaped. 
H.  Pectoral  fins  wanting. 

I.  Gill-opeinngs  very  small MURiENlDJE,  52. 

II.  Gill-openings  moderate Akguillidjc,  53. 

HH.  Pectoral  tins  present. 
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J.  Jaws  attenuate,  forming  a  long,  8nii>e-like  beak. 

Nemichthtidje,  56. 
JJ.  JawB  not  attenuate. 

K.  Tail  tapering  into  a  filament SACCOPUARYNGiDiS,  54. 

KK.  Tail  not  filamentous. 

M.  Maxillariee  and  premaxillaries  distinct ZOARCiDiB,  115. 

MM.  Maxillaries  and  premaxillaries  more  or  less  coalescent 

with  vomer  and  palatines. 

ANOUILUDiE,  53. 

GO.  Body  not  eel-shai>ed. 

N.  Breast  with  a  sucking  disk. 

O.  Skin  smooth LiPARiDiDiB,  109. 

OO.  Skin  tubercular CTCLOPTERiDiB,  110. 

NN.  Breast  without  sucking  disk. 
.  P.  Teeth  in  each  jaw  confluent  into  one. 

•"■•    Q.  Body  compressed,  rough ORTHAGORisciDiE,  131. 

QQ.  Body  not  compressed,  spinous.. Diodontid^,  130. 
PP.  Teeth  in  each  Jaw  confluent  into  two. 

TETRODONTIDiE,  129. 

PPP.  Teeth  separate. 

R.  Body  enveloped  in  a  bony  box . . .  Ostracudjc,  127. 

ER.  Body  not  mailed Stromateidjb,  77. 

CX?.  GiU  membranes  free  from  the  isthmus. 

S.  Yent  at  the  throat. 
T.  Vertical  flns  confluent ;  body  eel-shaped. 

Fierasferid^,  117. 
TT.  Vertical  fins  separate ;  body  oblong. 

Amblyopsid^,  48. 
8S.  Vent  posterior.  ^ 

U.  Caudal  fin  wanting ;  body  naked. 

TKICHIURIDiE,  73. 

UU.  Caudal  fin  present. 
V.  Upi)er  jaw  prolonged  into  a  sword. 

XiPHIIDJB,  72. 
W.  Upi>er  jaw  not  prolonged  into  a  sword. 
W.  Body  ovate,  much  compressed. 

Stromateidjeb,  77. 
WW.  Body  oblong  or  elongate. 
X.  Gill  membranes  broadly  united ;  teeth 
present. 
^  Y.  Dorsal  fin  of  spines  only. 

Blehxudje,  112. 
TT.  Dorsal  fin  of  soft  rays  only. 

Conqrooadida,  116. 
TTT.  Dorsal  fins  2,  anterior  spinous, 

posterior  soft ComDJE,  107. 

XX.  Gill  membranes  separate. 

Z.  Jaws  toothless,  the  lower  jai?* 
projecting. . . .  Ammodttidje,  69. 
ZZ.  Jaws  wiUi  teeth,  lower  not  pro- 
jecting  Ophidiidjb,  U8« 

BolL  Nat  Mob.  Ko.  16 6 


82      CONTEIBUTIONS   TO   NORTH  AMERICAN   ICHTHYOLOGY — IV. 


Subclass  CHOJSDROSTEI. 

(The  Sturgeons.) 

Skeleton  partly  cartilaginous.  Ventral  fin  abdominal,  with  an  entire 
series  of  basilar  segments.  No  suboperculum  or  preopercolam.  Branchi- 
ostegals  (single  or)  wanting ;  a  praecoracoid  arch  ;  no  symplectic  hoot 
Mesopterygiiim  distinct;  interclavicles  present.*  Arterial  bnlbwitk 
several  pairs  of  valves.  Optic  nerves  forming  a  chiasma.  Intestine 
with  a  spinil  valve.  Air-bladder  connected  by  a  dnct  with  the  oesophi' 
gus.  Tail  heterocercal,  its  fin  with  fulcra.  Skin  naked  or  armed  wid 
bony  plates.    This  group  comprises  two  orders. 

(Order  Chondroatei  GUuther,  viii,  332-347.    ;^6vffpof,  cartilage ;  oar^ov,  bone.) 

ANALYSIS  OF  ORDERS  OF  CHONDROSTEI. 

*  MaxiUary  and  intoropercle  obsolete ;  skin  naked ;  brancbibyals  cartilaginoiu;  ai^ 
bladder  cellular Selachostoio,  & 

**  Maxillary  and  interopercle  present ;  skin  witb  bony  shields ;  branchibyalB  omam] 
air-bladder  simple GlakiostomI|E 

Order  G.-SELACHOSTOMI. 

{The  FaMle-fishes.) 

A  prtBcoracoid  arch  j  no  symplectic  bone ;  premaxillary  forming  moott 
border;  no  suboperculum,  preoperculum,  nor  interoperculum ;  mesop* 
terygium  distinct;  basihyals  and  superior ceratohyal not  ossified;  iniff* 
clavicles  present;  maxillaries  obsolete;  branchihyals  cartilaginooSi 
This  order  contains  but  one  family,  Polyodontidce.  {treXd^y  shark ;  trripij 
mouth.) 

Family  XXV.— POLYODONTID^. 

{The  Paddle-fishes.) 

Body  fusiform,  little  compressed,  covered  with  mostly  smooth  skin. 
Snout  prolonged,  expanded  into  a  thin,  flat  blade,  the  inner  portioi 
fbrmed  by  the  produced  nasal  bones,  the  outer  portion  with  a  reticolito 
bony  frame- work,  the  whole  somewhat  flexible.  Mouth  broad,  teni 
nal,  but  overhung  by  the  spatulate  snout,  its  border  formed  by  the  jx^ 
maxillaries,  the  maxillaries  being  obsolete.    Jaws  with  many  flnedeetf* 

*  Tbe  osteological  cbaractcrs  bere  and  elsowbere  in  tbis  work  are  mostly  takoi  ftM* 
Cope's  **  Contribution  to  tbe  Icbtbyology  of  tbe  Lesser  Antilles''.  Trans.  Am.  FIfl* 
8oc.  1870. 
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yoB  teetb.  Similar  teeth  on  the  palatines.  "So  tongae.  Spiracles 
resent.  Opercaium  rudimentary,  its  skin  produced  behind  into  a  long, 
ute  flap.  No  pseudobranchisB  nor  opercular  gill.  Gills  4^.  Gill- 
kers  long,  in  a  double  series  on  each  arch,  the  series  divided  by  a  broad 
^mbrane.  Gill  membranes  considerably  connected,  free  from  the  isth- 
18.  A  single  broad  branchiostegal.  Ko  barbels.  Nostrils  double,  at 
88  of  blade.  Lateral  line  continuous,  its  lower  margin  with  short 
ancbes.  Dorsal  fin  well  back,  of  soft  rays  only.  Anal  similar,  rather 
rtber  back.  Tail  heterocercal,  the  lower  caudal  lobe  well  developed, 
that  the  fin  is  nearly  equally  forked.  Sides  of  the  bent  portion  of  the 
il  armed  with  small  rhombic  plates.  Caudal  fin  with  fulcra.  Pec- 
rals  moderate,  placed  low.  Yentrals  abdominal,  many-rayed.  Air- 
adder  cellular,  not  bifid.  Pyloric  coeca  in  the  form  of  a  short,  broad, 
ranching,  leaf-like  organ.    Intestine  with  a  spiral  valve.  « 

Two  genera  known,  Polyodon  and  PsephuruSj  each  of  one  sx)ecies.  Sin- 
alar  fishes,  inhabiting  the  fresh  waters  of  the  United  States  and  China, 
bey  feed  chiefly  on  mud  and  minute  organisms  contained  in  it,  stirring 
\,  op  with  the  spatulate  snout. 

{PoJyodamtida  GUnther,  viu,  346-347.) 

Gill-nikeis  Tery  fine  and  namerons;  caudal  fulcra  small  and  nomeroas. 

POLTODON,  46. 

46.— POLTODOIV  Lac^pMe. 

Paddle-fishes. 

{S^tularia  Shaw :  Flatiroatra  Le  Snenr.) 
litipMe,  Hist.  Nat.  Poias.  i,  402,  1798:  type  **Folyod(m  feuille"  =  P,  folium  Bloch.) 

GiUiakers exceedingly  numerous,  very  slender  j  spatula  broad.  Cau- 
dilfiilcra  13  to  20  in  number,  of  moderate  size.  Bivers  of  the  United 
States.    (roAu?,  many ;  ddibvj  tooth.) 

n.  p.  tpaUmla  (Walb.)  J.  &  Q.—Faddle-fi$h  ;  Spoon-Wl  Cat;  Duckbill  Cat, 

Cokir  olivaceous,  rather  pale.  Opercular  flap  very  long,  nearly  reach- 
ing to  ventzals.  Spatula  broad.  Premaxillary  extending  far  behind 
the  mall  eye.  Skin  smooth,  or  nearly  so,  except  the  rhombic  plates  on 
the  sides  of  the  taiL  Yentrals  near  the  middle  of  the  body ;  dorsal 
viO  behind  them;    anal  mostly  behind  the  dorsal,  and  somewhad 

Ittger;  those  flns  somewhat  falcate.  Fin-rays  slender.  Spiracle  with 
i  Bunate  barbeL  Isthmus  papfllose  in  the  young.  Spatula  2^  to  4  times 
h  length.  Whole  head,  with  opercular  flap,  more  than  half  length. 
Ready  wiihoot  spatula  or  flap,  about  5.    D.  50-60 ;  A.  50-65 ;  V.  45. 
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L.  5-6  feet.    Mississippi  Yalley  and  rivers  of  the  Soathem  States;  goo- 
erally  abundant. 

(Squalua  9paf Jiula  Walbaam,  Artedi  Pise.  1792,  522:  "Potyodom  feiAUe^  Lso^Mi^ 
Hist.  Nat.  Poiss.  i,  402:  P.  folium  Schneider  ed.  Blooh,  Syst.  Ichth.  457:  i^Mtetoii 
reticulata  Shaw,  Gen.  Zool.  1804,  v,  362 :  Platirostra  edehtula  (adalt)  Le  Baeur,  Joon. 
Acad.  Nat.  Sci.  Phila.  227 :  P.  folium  Giinther,  346.) 

Oedee  H.-GLANIOSTOMI. 

{The  Sturgeons.) 

A  pnecoracoid  arch.  Ko  symplectic  bone.  Maxillary  present  So 
subopercolam  or  preopercalum.  Interopercnlam  present.  Mesopteiy* 
gium  distinct.  Interclavicles  present.  Basihyals  and  superior  cerato- 
hyal  not  ossified.  Branchihyals  osseous.  This  group  is  comx>osed  of  the 
single  family  Acipenseridce.    {r^avtq^  a  cat-fish,  Silurus ;  <rr6/iay  month.) 

Family  XXVI.— ACIPENSERID^. 

[The  Sturgeons.) 

Body  elongate,  subcylindrical,  armed  with  five  rows  of  bony  buckkf^ 
each  with  a  median  carina  which  terminates  in  a  spine.  A  median  dor 
sal  series,  and  a  lateral  and  abdominal  series^  on  each  side,  the  abdomi* 
nal  series  sometimes  deciduous.  Between  these  the  skin  is  rough,  wiA 
small  irregular  plates.  Snout  produced,  depressed,  conical  or  subspftt^ 
ulate.  Mouth  small,  inferior,  protractile,  with  thickened  lips.  S# 
teeth.  Four  barbels  in  a  transverse  series  on  the  lower  side  of  the 
snout  in  front  of  the  mouth.  Eyes  small;  nostrils  large,  double,  in  front 
of  eye.  Gills  4*  An  accessory  opercular  gilL  Gill  membranes  united 
to  the  isthmus.  Ko  branchiostegals.  Maxillary  bone  distinct  from  tlie 
premaxillary.  Head  covered  with  bony  plates  united  by  sutures.  Hii* 
rays  slender,  all  articulated.  Vertical  fins  with  fulcra.  Pectonk 
placed  low.  Yentrals  many-rayed,  behind  middle  of  body.  Donal 
placed  posteriorly.  Anal  somewhat  behind  it,  similar.  Tail  heten)ca>- 
cal,  the  lower  caudal  lobe  deve]oi>ed.  Air-bladder  large,  simple,  con* 
nected  with  the  oesophagus.  Pseudobranchise  small  or  obsolete.  Stom- 
ach without  blind  sac.  Bectum  with  a  spiral  valve.  Pancreas  divided 
into  pyloric  appendages. 

Large  fishes  of  the  seas  and  fresh  waters  of  northern  regions.  Host 
of  the  species  are  migratory,  like  the  salmon,  which  are  found  in  the 
same  waters.  Genera  2,  species  about  20,  although  more  than  live 
times  that  number  have  been  described.    The  American  species  eqpeet 
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ally  have  been  nndnly  multiplied,  particularly  by  Augnste  DumMl, 
who  has  found  upwards  of  forty  of  them  in  the  museum  at  Paris. 
Hie  actual  number  of  American  sturgeons  does  not  exceed  7,  and  is 
nore  likely  still  less.  The  changes  with  age  are  considerable ;  the  snout 
n  particular  becomes  much  shorter  and  less  acute,  and  the  roughness 
if  the  scales  is  greatly  diminished;  the  ventral  shields  sometimes  disap- 
pear altogether.  The  number  of  plates,  although  one  of  the  best  spe- 
sific  characters,  is  subject  to  considerable  variations. 

lAcipen»erida  GUnther,  viii,  332-345.) 
*  Spiracles  present ;  SDont  subconio ;  rows  of  bony  shields  distinct  thronghont. 

ACIPENSER,  47. 

^"^  Spiracles  obsolete ;  snout  subspatnlate ;  rows  of  bony  shields  conflaent  on  the  tail. 

SCAPHIRRHTNCHOPS,  48. 

4T.— ACIPEJVSER*  Linneens. 

Sturgeons. 

[Artedi,  Linn.  Syst  Nat. :  type  Aeipenser  aturio  L.) 

Snout  subconical,  more  or  less  depressed  below  the  level  of  the  fore- 
head. A  small  spiracle  over  the  eye.  Caudal  peduncle  moderately 
long,  deeper  than  broad,  the  rows  of  bony  bucklers  distinct  to  the  base 
of  the  caudal  fin.  Tail  not  produced  into  a  filament,  its  tip  surrounded 
by  the  caudal  rays.  Gill-rakers  small,  narrowed  or  lanceolate.  Psen- 
dobranchisB  present.    Species  numerous.    (Latin  acipensery  a  sturgeon ; 

from  &ceCj  point;  irevra,  fivet) 
Y4«  A*  Sturio  L. — Common  Sturgeon. 

Snout  rather  sharp,  nearly  as  long  as  the  rest  of  the  head,  becoming 
oomparatively  shorter  and  blunter  with  age.  Barbels  nearly  midway 
between  mouth  and  tip  of  snout,  shortish,  not  reaching  the  mouth. 

Gill-rakers  small,  slender,  pointed,  sparse,  not  longer  than  the  pupil. 

^ —   ,      — —   -  -     —    -    — 

*H.  Domini  (Hist.  Nat.  Poiss.  ii,89)  divides  this  groap  into  six  subgenera,  as  fol- 
lows: 
t.  Spines  of  dorsal  shields  situated  near  their  middle.    (Mesocentret.) 
h,  SteUate  plates  none. 

c:  Scatella  (between  large  shields)  disposed  without  order Huso. 

06.  ScateUa  disposed  in  quincnnx Acipekser. 

lib.  Stellate  plates  nnmerous Amtaceus. 

Ul  Spines  of  dorsal  shield  at  the  posterior  extremity.    {Opisthocmtres,) 
d.  SteUate  plates  none. 

«.  Lip  emarginate Sterletus. 

00.  Lip  entire Lioniscus. 

dd,  SteUate  plates  numerous Helops. 

The  same  species  at  different  ages  may  frequently  belong  to  two  or  more  of  these 
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Fulera  roughish,  not  enlarged.  Lower  lobe  of  tail  rather  sharp.  Sidci 
of  tail  with  regular  rhombic  plates.  Plates  mesocentronSy  rather  roagh. 
Anal  smaller  than  dorsal,  placed  mostly  below  It^  Anterior  rays  of 
I>ectoral  thickened.  "Skin  with  very  small  rough  points  in  nij 
young  examples ;  in  older  ones  these  ossifications  are  broader,  loo^ 
substellate,  and  more  or  less  regularly  arranged  in  oblique  series."  IX 
40-44 ;  A.  2G-30.  Dorsal  plates  11-14 ;  lateral  27-^aG ;  ventral  plalii 
11.  Atlantic  Ocean ;  ascending  rivers  of  Europe  and  North  Ameria 
Yar.  oxyrrtiynclias  (Mitchill),  the  American  Sturgeon,  has  the  noi- 
ber  of  lateral  plates  generally  fewer — 27-29  instead  of  29-36,  asiQ£nio> 
pean  examples.  The  stellate  ossifications  are  also  said  to  be  some' 
what  rougher  than  in  the  European  form.  Massachusetts  to  Florids; 
abundant. 

(L.  Syst.  Nat.;  Giinther,  viii,  342:  Acipenser  oxyrhynchus  Mitchill,  Trans.  Lit  4 
Phil.  Soc.  N.  Y.  iy  462,  and  of  most  American  writers.) 

T5*  A.  transmontanas  RlcbardiK>n. — White  Sturgeon;  Columbia  Biver  Siwrgm; 
Scusramer.to  Sturgeon, 

Color  dark  grayish,  scarcely  olive-tinged,  and  without  stripes.  Do^ 
sal  shields  mesocentrous,  with  a  compressed  bluntish  spine,  whidiii 
anteriorly  often  serrated,  and  followed  behind  by  a  compressed  keel 
Lateral  shields  rather  opisthocentrons.  Skin  with  stellate  roaghnesaeii 
but  smoother  than  in  A.  medirostris.  Snout  sharp  in  the  young,  be- 
coming rather  blunt  and  short  in  the  adult,  when  it  is  consideraUf 
shorter  than  the  rest  of  the  he^d.  Barbels  rather  nearer  to  the  tip  of 
snout  than  to  the  mouth.  Gill-rakers  comparatively  long,  more  thn 
3  times  as  high  as  broad,  about  26  in  number.  Upper  lobe  of  tai[ 
with  rhombic  plates.  First  caudal  fulcrum,  above  and  below,  enlaiged 
and  granular.  Lower  lobe  of  caudal  rather  sharp  and  long,  not  muck 
shorter  than  upper.  Dorsal  plates  12 ;  lateral  3G-49,  usually  about  44; 
ventral  10.  Anal  fin  mostly  below  dorsal.  D.  45 ;  A.  28.  Depth  7  in 
length ;  head  4.  Pacific  coast,  south  to  Monterey,  ascending  the  Sacn* 
mento,  Columbia,  and  Fraser's  Rivers  in  large  numbers  in  spring: 
Eeaches  a  weight  of  300  to  GOO  pounds,  and  is  used  as  food. 

(Ricliardsony  Fauna  Bor.-Amer.  iii,  278,  1836:  Acipenser  hrachyrkyn6km§  and 
roetris  (young)  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854, 15, 16 :  Adpenaer 
and  hrachyrhynchus  Giintber,  viii,  336,337.) 

76*  A*  medlrostlis  Ayres.— Orcen  Sturgeon, 

Color  olive-green,  with  an  olive  stripe  on  the  median  line  of  thebeOf 
and  one  on  each  side  above  the  ventral  plates,  these  stripes  ceadng  op* 
posite  the  vent.    Shields  generally  opisthocentrons^  with  a  stcongij 
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hooked  spine.  Skin  very  rough.  Snout  about  as  in  A,  transmontanus^ 
sharp  in  the  young,  becoming  blunt  with  age,  usually  rather  shortei 
than  the  rest  of  head.  Barbels  nearly  midway  between  snout  and 
mouth.  Gill-rakers  scarcely  higher  than, broad,  about  17  in  number. 
tJpi)er  lobe  of  tail  with  some  scattered  plates.  Caudal  fulcra  not  en- 
larged. Lower  lobe  of  caudal  short  and  blunt,  little  more  than  half  the 
length  of  the  upjier.  Dorsal  plates  10  j  lateral  28-30;  ventral  9.  Anal 
fin  about  half  below  the  dorsal.  D.  37;  A.  30.  Depth  7 J  in  length; 
head  44.  Pacific  coast,  ascending  the  rivers  from  San  Francisco  north- 
ward, reaching  a  large  size.  Less  abundant  than  A,  transmontanus; 
not  us^l  for  food,  being  reputed  poisonous. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  15;  GUnther,  viii,  342:  Acipenser  agaasizi  Gliuther, 
viii,  344 :  Acipenser  acuHrostris  Gilnther,  viii,  344 ;  not  of  Ayres.) 

TT*  A.  mbiciindiis  Le  Suear. — Lake  Sturgeon;  Ohio  Sturgeon;   Black  Sturgeon; 
Stone  Sturgeon  ;  Lock  Sturgeon, 

Blackish  above,  sides  paler  or  reddish.  Body  comparatively  elon  gate ; 
snout  slender  and  long  in  the  young,  becoming  quite  blunt  with  age, 
when  it  is  considerably  shorter  than  the  rest  of  the  head ;  shields  large, 
rough  with  strongly  hooked  spines,  becoming  later  comparatively 
smooth.  Skin  with  minute  rough  plates.  Ventral  shields  growing 
smfdler  with  age,  and  finally  deciduous.  Dorsal  shields  13  (11-lG); 
lateral  shields  (34)  30-39;  ventral  ] dates  8-10.  D.  35;  A.  26.  L.  6 
feet.  Weight  50  to  100  pounds.  Mississippi  Valley,  Great  Lakes,  and 
northward.  Our  common  fresh- water  sturgeon,  usually  not  descending 
to  the  sea. 

(Le  Suenr,  Trans.  Amer.  Phil.  Soc.  i,  1818, 388:  Acipenser  maculosue  Le  Suenr,  Trans. 
Amer.  Phil.  Soc.  i,  393 :  Acipenser  rupertianus  Richardson,  Fauna  Bor.-Amer.  iii,  311 : 
Adpenaer  carbonariuSy  lasms,  and  rhynchcms  Agassiz,  Lake  Snperior,  271,  276 :  Acipenser 
ruhiennduSf  macuJosus,  and  Itopeltis  GUnthcr,  viii,  33d,  339, 341 ;  Miluer,  Rept.  U.  S.  Fish 
Com.  1872-^3,67.) 

Y§*  A«  breirirostris  Le  Siiexii.^Short-nosed  Sturgeon, 

"  Snout  very  short  and  obtuse,  about  one-fourth  of  the  length  of  the 
head.  Barbels  short,  simple.  Osseous  shields  rather  small  and  distant 
from  one  another,  finely  radiated  and  granulated  ^  8-10  on  the  back, 
2^28  on  the  sides,  6-8  along  the  abdomen.  Skin  veiy  sparingly  cov- 
ered with  minute  prickles  and  very  small  scattered  ossifications.  The 
greater  part  of  the  anal  below  the  dorsal.  D.  30.^  {OUnther.)  Cape 
Ck>d  to  Florida. 

(Le  Suenr,  Trans.  Amer.  Phil.  Soo.  1,390;  Gttnther,  viii,  341.) 
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48.-8CAPIIIRRHT1VCHOP8  Gill. 

Shovel-npse  Sturgeons. 

{Soaphirhynchtts  Heckel,  Ann.  Wiener  Mns.  Natnrgesoli.  i,  1835, 71 ;  preoccupied  in  odd- 

thology.) 
{Scaphirhynchopa*  (Gill,  MSB.)  Jordan  &  Copeland,  BolL  Buff.  Soc.  Kat.  Hist  1876,161; 

type  Acipeiuer  platorynchuM  Rofinesqne.) 

Snoat  broad,  depressed,  subspatolate  or  shovel-shaped.  No  spiiade. 
Caudal  peduncle  very  long,  strongly  depressed,  broader  than  iee^ 
Bows  of  bony  bucklers  confluent  below  the  dorsal  fin,  forming  a  com- 
plete coat  of  mail  on  the  tail.  Tail  produced  in  a  filament  beyond  tbe 
caudal  fin.  Gill-rakers  somewhat  fan-shaped.  Pseudobranchi»  obso- 
lete. Species  about  4,  inhabiting  the  fresh  waters  of  the  United  Statn 
and  Central  and  Eastern  Asia.  (<rxafi7,  spade;  fioyxo'Zj  snout;  afv^,appett- 
ance.) 

T9*  S.  platyrrliynclilis  (Rafinesqne)  GiM.—Shovel'^iosed Sturgeon;  WkUeStm^mu 

Body  elongate,  tapering  into  a  slender,  depressed  tail,  which  extendi 
beyond  the  caudal  fin  in  the  form  of  a  filament.  This  filament  is  long 
and  slender  in  the  young,  but  is  frequently  lost  in  the  adult.  Bony 
shields  opisthocentrous,  sharply  keeled,  the  series  confluent  below  the 
dorsal,  obliterating  the  smaller  plates  between.  Two  occipital  platea 
with  short  keels.  A  spine  in  fix)nt  of  eye,  and  one  at  the  posterior  edge 
of  the  rostral  ^^  shovel " ;  snout  in  the  young  with  a  few  spines.  Barbeb 
nearer  mouth  than  tip  of  snout.  Greatest  width  of  head  about  half  ito 
length.  None  of  the  fulcra  enlarged.  Dorsal  and  anal  smalL  Anal 
partly  below  dorsal.  Gill-rakers  small,  lamellate,  somewhat  fim-shaped, 
ending  in  3-4  x>oints.  Dorsal  shields  15-18 ;  lateral  41-46 ;  ventral  11- 
13.  Head  4  in  length.  L.  5  feet.  Mississippi  Valley  and  streams  of 
the  Western  and  Southern  States ;  common. 

(Acipenaer  plaiorhynchua  Rafinesqne,  Ichth.  Ob.  1820,  80:  SoaphirkjfnchmM  mfUmpd 
Hcckely  Ann.  Wiener  Mns.  Naturgesch.  i,  1835, 71 :  Scaphirhynchua  catapkradua  Gfiniber, 
Tiii,  345.) 

Subclass  HOLOSTEL 

{The  Bony  Ganoids.) 

Skeleton  bony.  Ventral  fin  abdominal,  with  the  basilar  segments  nidi- 
mentary,  as  in  ordinary  fishes.  Primary  radii  of  posterior  limb  generaUy 
reduced  to  one  rudiment.    Suboperculum  and  preoperculum  preeent 

♦  "  In  words  beginning  "witb  ^,  })  is  donbled  after  a  prefix"  (lAdddl  ^ ScoU,  Gr.-EnsL 
Lex.  1858,  213) ;  hence  Soaphirrkynchqpa,  Hemirrhamphus,  and  aU  similar  woidt  m 
properly  written  with  the  doable  r. 
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Bnftichiostegals  present.  Goronoid  bone  and  prsBcoracoid  arcfaT  present. 
Arterial  bulb  with  several  pairs  of  valves.  Optic  nerves  forming  a  chi- 
asma.  Intestine  with  aspiralvalve.  Air-bladder  cellnlar,  long-like,  con- 
nected by  a  sort  of  glottis  with  the  (Bsophagns.  Tail  heterocercal.  Skin 
covered  with  scales,  which  are  ganoid  or  cycloid.  As  here  understood, 
this  group  consists  of  the  two  orders  Oinglymodi  and  Halecomorphiy 
the  Crossopterygia  being  considered  as  forming  a  distinct  subclass.  The 
Chandroateiy  Holosteiy  and  Orossopterygia  form  the  series  or  subclass 
Oanoideij  represented  by  five  widely  divergent  families  among  recent 
fishes  and  by  a  great  variety  of  eittinct  types.  These  forms,  so  far  as 
known,  agree  in  a  number  of  respects  already  indicated,  and  differ  from 
all  the  Teleosteiy  or  ordinary  fishes,  in  the  presence  of  several  pairs  of 
valves  in  the  arterial  bulb,  and  in  the  presence  of  the  optic  chiasma. 
The  relations  of  the  Halecamarphi  with  the  Teleostean  order  of  Isosponr 
dyU  are,  however,  undoubtedly  very  close. 

{Ganoidei  Holaatd  parfc  QUnther,  yiii,  324-325,  328-331.  bXoCf  complete;  barkoVf 
hone.) 

ANALYSIS  OF  ORDERS  OF  H0L08TEI. 

'Vertebrae  opiathocoBllan;  maxUlary  bone  transversely  divided  into  several  pieces. 

GiNGLTMODI,  I. 

**  Vertebras  amphicoBlian ;  maxillary  bone  not  transversely  divided. 

*  Halecomorphi,  J. 

Ordee  I.-GINGLYMODI. 

{The  Gar  Pikes.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebrse 
simple.  Symplectics  present.  Mandible  with  opercular,  coronoid,  an- 
gular, articular,  and  dentary  bones.  Third  superior  pharyngeal  small, 
lying  on  fourth.     Upper  basih3*al  wanting.    Maxillary  transversely 

divided.    A  cartilaginous  prsecoracoid  arch.    YertebrsB  opisthocoelian. 

• 

Pectoi-al  fins  with  mesopterygium  and  five  other  basal  elements.  Tail 
heterocercaL  This  order  includes  the  single  family  Lepidosteidce. 
{XTt^^f^^^j  hinge;  dJowc,  tooth. 

Family  XXVII,— LEPIDOSTEID^. 

(The  Gar  Pikes.) 

Body  elongate,  subcylindrical,  covered  with  hard,  rhombic,  ganoid 
scales  or  plates,  which  are  imbricated  in  oblique  series  running  down- 
ward and  backward.  Both  jaws  more  or  less  elongate,  spatulate  or 
beak-like,  the  upper  jaw  projecting  beyond  the  lower.    Premaxillary 
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formiuglnost  of  the  margin  of  the  upper  jaw ;  the  maxillary  transvendj 
divided  into  several  pieces.  Lower  jaw  composed  of  as  many  pieoeB  as 
in  reptiles.  Coronoid  present.  Both  jaws  with  an  outer  series  of  small 
teeth,  followed  by  one  (or  two)  series  of  large  teeth,  besides  which  on 
the  jaws,  vomer,  and  palatines  are  series  of  small,  close-set,  rasp-like  teetL  » 
Tongue  toothless.  Largo  teeth  of  the  jaws  conical  in  form,  pointed  and 
striate,  placed  at  right  angles  to  the  jaw.  These  large  teeth  rest,  accord- 
ing to  Agassiz,  in  a  rather  deep  furrow,  protected  on  the  outside  by  the 
raised  border  of  the  jaw,  and  on  the  inside  by  a  ridge  of  the  same 
nature.  These  teeth  are  pierced  in  the  centre  by  a  foramen,  which 
communicates  with  the  maxillary  canal,  and  through  which  the  nerves 
and  blood  vessels  enter  the  pulp  cavity  of  the  tooth.  The  forms  of  the 
folded  layers  of  dentine  within  the  teeth  are  peculiar.  Pharyngeals 
with  rasp-like  teeth.  Tongue  short,  broad,  emarginate,  free  at  tip.  Ex- 
ternal bones  of  skull  veiy  hard  and  rugose.  Eyes  small.  Kostrils  near 
the  end  of  the  upper  jaw.  An  accessory  gill  on  the  inner  side  of  the 
opercle.  Pseudobranchiae  present.  No  spiracles.  Gills  four,  a  slit  be- 
hind the  fourth.  Brancliiostegals  3.  Gill  membranes  somewhat  co&- 
nected,  free  from  the  isthmus.  Gillrakers  very  short.  Air-bladder  cellu- 
lar, lung-like,  somewhat  functional,  communicating  by  a  glottis  witii  the 
cesophagus.  Fins  'with  fulcra.  Dorsal  fin  short,  rather  high,  posterior, 
nearly  opposite  the  anal,,  which  is  silnilar  in  form.  Tail  heterocercal, 
in  the  young  produced  as  a  filament  beyond  the  caudal  fin.  Caadal 
convex.  Yentrals  nearly  midway  between  pectorals  and  anaL  Pec- 
toral and  ventrals  moderate,  few-rayed.  Yertebrse  with  ball-and-socket 
joints  {opisthoccelian).  Stomach  not  cc&cal.  Pyloric  appendages  nomer 
ous.  Spiral  valve  of  intestines  rudimentary.  Fishes  of  the  firesh  walen 
of  North  America.  Genera  1  or  2;  species  probably  3  or  4,  although 
more  than  40  have  been  described.  These  fishes  are  of  much  interest 
to  geologists  from  their  relationship  to  extinct  Ganoid  types. 

(Lepidosteidce  GUntlior,  viii,  328,  331.) 

*  Large  toetb  of  tlio  upper  jaw  in  a  single  series  (in  adult) LEPn>06TBX78|  I9> 

••  Large  teeth  of  upper  jaw  in  two  series LlTHOLXPl8|  50. 

49.— I.EPIDOSTEUS  Lac^pMe. 
Oar  Pikes, 

{Lepisosteus  Lac^pMe,  Hist.  Nat.  Poiss.  y,  331, 1803 :  type  Lepi909teu$  gaviaUt  Lac  ^ 
Ikiox  osMua  h,) 

This  genus  is  characterized  by  the  presence  of  bnt  one  row  of  large 
teeth  m  each  jhw.    There  are  in  the  upper  jaw^  firsty  the  outer  series  of 
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small,  sharp,  even  teeth,  then  the  series  of  large  teeth,  some  of  the 
anterior  teeth  being  usually  movable.  Next  comes  a  series  of  fine 
teeth,  in  one  row  in  front,  becoming  a  band  behind.  Then  the  vom- 
erine teeth  also  in  a  long  band,  and  posteriorly  outside  of  the  vomerine 
baud  a  palatine  band.  These  bands  on  the  roof  of  the  mouth  are  fre- 
quently somewhat  confluent  or  irregular.  In  young  specimens  some 
of  the  palatine  teeth  are  often  enlarged,  sometimes  forming  a  regular 
series.  Lower  jaw  with  an  outer  series  of  small  teeth,  then  a  series  of 
large  teeth,  then  a  broad  band  of  fine  teeth  on  each  side.  No  teeth  on 
tongue.  Each  of  the  large  teeth  fitting  into  a  depression  in  the  op- 
posite jaw.    Waters  of  the  United  States.    (Ae;re^,  scale ;  6<rTiovj  bone.) 

*  Beak  long  and  slender ;  the  snout  more  than  twice  the  length  of  the  rest  of  the 
head.    (Lcpidosteus.) 

80*  Ij*  OSSeus  (L.)  Agassiz. — Long-nosed  Gar;  Bill-fish;  Common  Gar  Pike, 

Olivaceous,  pale  and  somewhat  silvery  below.  Vertical  tins  and  pos- 
terior part  of  the  body  with  round  black  spots,  which  are  more  distinct 
in  the  young.  Very  young  with  a  blackish  lateral  band.  Snout  a  little 
more  than  twice  the  length  of  the  rest  of  the  head,  its  length  15-20 
Umes  its  least  width.  Head  3  in  length ;  depth  12.  D,  8 ;  A.  9.  j  V. 
6'y  P.  10 ;  Lat.  1.  about  62.  L.  about  5  feet.  Great  Lakes  and  rivers 
of  the  United  States  from  Vermont  to  the  Eio  Grande ;  generally  abun- 
dant.* 

{Eaax  09seu8  Linn.  Syst.  Nat. :  Lepisoateus  oxyurus  Raf.  Ichth.  Oh.  73 :  Lepisoaieus  huron- 
ensU  Richardson,  Fauna  Bor.-Amer.  iii,  2:$7 ;  GUnther,  viii,  330.) 

**  Beak  shorter  and  broader,  Uttle  longer  than  the  rest  of  the  head.    {Cylindroateuaf 
Eafinesque.) 

Sl«  El.  platystonms  RaS.—Short-noaed  Gar. 

Colors  of  L.  088eti8  or  rather  darker.  Snout  usually  about  one-third 
longer  than  the  rest  of  the  head,  sometimes  about  equal  to  it,  its  length 
5-6  times  its  least  width.  Head  3^  in  length ;  depth  8.  D.  8 ;  A.  8 ; 
V.  6 ;  Lat.  1.  about  56.  L.  2-3  feet.  Great  Lakes  and  southern  and 
western  rivers,  with  the  preceding,  but  less  abundant  northward. 

{Lqpiaoateus platoatomua  Bafiuesque,  Ichth.  Oh.  72;  GUnther,  Yiii,329.) 

*  M.  Auguste  Dnm^rll  (Hist.  Nat.  Poiss.)  divides  this  species,  as  represented  in  the 
Mnsenm  at  Paris,  into  seventeeuj  which  are  distinguished  by  trifling  differences  in  pro* 
portions  and  numbers  of  scales.  It  is  seldom  safe  to  found  either  a  species  or  a  genus 
of  fishes  on  differences  in  proportions  alone. 

t  Kafinesque,  Ichth.  Oh.  1820, 72 :  type  Lepisosieua  platostomus  Raf.  (KvXivdpo^y  cylin- 
der; 6<7re6v,  bone.) 


92    CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGT — ^lY. 

50.— lilTHOIiEPIS  Rafinesque. 

Alligator  Oars. 

CAtraotosteua  Rafine8qiie,'1820.) 
(Rafinesque,  Amer.  Month.  Mag.  iii,  447, 1818:  type  LitKolepiB  adamanUnuB  Rmfl) 

This  genus  is  scarcely  distinct  from  LepidosteWj  differing  only  in  tte 
presence  of  a  second  series  of  large  teeth  in  the  upper  jaw,  along  the 
outer  margin  of  the  palatine  bones,  at  their  junction  with  the  premaxil- 
laries.  Probably  but  one  species,  in  the  warmer  parts  of  the  United 
States,  and  southward  to  Cuba  and  Central  America.  (Wozj  stone; 
^c;r)c,  scale.)  / 

83«  Ij.  tlistcectins  (Bloch  &  Schneider)  Jordan  &  Gilhert.— Alligator  Gar. 

Color  greenish,  paler  below,  the  adult  usually  not  spotted.  Snoat 
usually  not  quite  so  long  as  the  rest  of  the  head,  its  least  width  oon* 
tained  3^  times  in  its  length.  Head  ^  in  length.  D.  8;  A.  8^  V.6; 
Lat  1.  60.  Scales  in  an  oblique  series  from  the  ventrals  to  middle  of 
back  18-20.  L.  8-10  feet.  Bivers  of  the  Southern  States,  Cuba,  Mex- 
ico, and  Central  America  ^  reaching  a  great  size. 

(VEbox  viridia  Gmelin  ed.  Linn^,  i,  1380:  Esox  tristtBchus  Schneider  ed.  Bloob|  396: 
Lepiaoateiu  spatula  Lac^p.  v,  333 :  Lepisosteua  or  Airaotosteus  fwftx  Rafineeqne,  Ichth. 
Oh.  73 :  Leip%do9Un»  manjuari  Poey,  Mdm.  Cuha,  i,  273 :  t  AtraotoHeiu  tntpUms  Gill|  Proe. 
Acad.  Nat.  Sci.  Phila.  1863, 172:  Lepidosteua  viridis  GUnther,  yiil,  329.) 

Oedeb  J.-HALECOMORPHI. 

{The  Amias.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertelna 
simple.  Mandible  with  opercular  and  coronoid.  Maxillary  not  trans- 
versely segmented,  bordering  the  mouth.  Third  superior  pharyngeil 
lying  on  enlarged  fourth.  Upper  basihyal  wanting.  Vertebrae  amphi- 
coelian.    Pectoral  fins  with  mesopterygium  and  eight  other  elements. 

This  order  includes  only  the  family  of  AmiidoB.  (Latin  haleaamarpkftBf 
formed  like  a  shad;  in  allusion  to  the  resemblance  between  this  grouiiiof 
Ganoids  and  the  Isospondyli.) 

Family  XXVIIL— AMIIDJE. 

(T/ie  Mud-fishes.) 

Body  oblong,  compressed  behind,  terete  anteriorly.  Head  suboonical, 
anteriorly  bluntish,  slightly  depressed,  its  superficial  bones  cornigated 
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id  very  hard,  scarcely  covered  by  skin.  Snout  short,  rounded.  Lat- 
"al  margins  of  upper  jaw  formed  by  the  maxillaries,  which  are  divided 
y  a  longitudinal  suture.  Jaws  nearly  even  in  front.  Cleft  of  the 
louth  nearly  horizontal,  extending  beyond  the  small  eye.  Lower  jaw 
iToad,  U-shaped,  the  rami  well  separated.  Between  them  a  broad  bony 
^late,  with  radiating  strise,  its  posterior  edge  free.  Jaws  each  with  an 
)at6r  series  of  conical  teeth,  behind  which  in  the  lower  is  a  band  of 
rasp-like  teeth.  Bands  of  small  teeth  on  the  vomer  and  pterygoids. 
Palatines  with  a  series  of  larger,  x)ointed  teeth.  Premaxillaries  not  pro- 
tractile. Tongue  thick,  scarcely  free  at  tip.  Nostrils  well  separated,  the 
anterior  with  a  short  barbel.  Suborbital  very  narrow.  A  bony  x>late 
covering  the  cheek,  similar  to  the  plates  on  the  top  of  the  head.    Oper- 

m 

culum  with  a  broad  dermal  border.  Branchiostegals  10-12.  No  pseu- 
dobranchisB  nor  opercular  gill.  No  spiracle.  Gills  4,  a  slit  behind  the 
fourth.  Gill  membranes  not  connected,  free  from  the  isthmus.  Two 
peculiar,  long,  lanceolate,  obliquely  striate  appendages  on  each  side 
of  the  isthmus,  projecting  backward  and  covered  by  the  branchioste- 
gal  rays,  the  anterior  wholly  adnate  to  the  isthmus,  the  posterior 
free  behind.*  Isthmus  scaleless.  Gill-rakers  stoutish,  very  short, 
tkales  of  moderate  size,  rather  firm,  cycloid,  with  a  membranaceous 
border.  Lateral  line  present.  Dorsal  fin  long  and  low,  nearly  uniform ; 
the  posterior  rays  not  much  higher  than  the  others;  its  insertion  in 
front  of  the  middle  line  of  the  body,  opposite  the  end  of  the  i)ectoral. 
Taillomewhat  heterocercal  (more  so  in  the  young), convex  behind.  No 
frilera.  Anal  fin  short  and  low.  Pectoral  and  ventral  fins  short  and 
wunded,  the  ventrals  nearer  anal  than  i)ectorals.  Vertebrae  amphicoB- 
^,  as  usual  among  fishes.  Abdominal  and  caudal  parts  of  the  ver- 
tBhral  column  subequal.  Air-bladder  cellular,  bifid  in  front,  lung-like, 
<^iinected  by  a  glottis  with  the  pharynx,  and  capable  of  assisting  in 
i^spiiation.  Stomach  with  a  blind  sac;  no  pyloric  cc&ca.  No  closed 
<>vidi2ct.  Intestine  with  a  rudimentary  spiral  valve.  Fresh  waters  of 
^6  United  States.    A  single  species  known. 

*  See  Wilder  "On  the  Serrated  Appendages  of  the  Throat  of  Amia/'  Proo.  Amer. 
^'Boo.  Adv.  Set.  1876, 259,  for  a  discassion  of  these  cnrious  organs. 
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51. — AMIA  LinnsDtiB. 

BoW'fins. 

{Amiatus  Rafinesque.) 
(Lino.  Syst.  Nat.  ed.  xii,  17G6:  type  Amia  calva  L.) 

Characters  of  the  genus  incladed  above,  {dfiia,  ancient  name  of  some 
fish,  probably  the  bonito,  Sarda  mediterranean  said  to  be  from  a,  priva- 
tive, and  fiia^  one,  the  fish  living  in  schools.) 

83*  A.  calva L.—Afii4-^^ ;  Dog-fish;  Bow-fin;  Chindle;  **JohnA.  GrindU" ; Lawiftr^ 

Dark  olive  or  blackish  above,  paler  below;  sides  with  traces  of 
dark  reticulate  markings ;  lower  jaw  and  gular  plate  often  with  roimd 
blackish  spots.  Fins  mostly  dark,  somewhat  mottled.  Male  with  a 
round  black  spot  at  base  of  caudal  above,  this  surrounded  by  an  orange 
or  yellowish  shade.  In  the  female  this  spot  is  wanting.  Lateral  hne 
nearly  median,  directed  slightly  upward  at  each  end.  D.  48  (42-53); 
A.  10-12;  V.  7  ;  Lat.  1.  G7  (65-70).  Head  3f  in  length;  depth  4  to  4J. 
Male  about  18  inches  in  length  ;  female  24  or  more.  Great  Lakes  and 
sluggish  waters  from  Minnesota  to  Virginia,  Florida,  and  Texas  ;  abund- 
ant. A  voracious  fish  of  remarkable  tenacity  of  life.  The  flesh  is  pecu- 
liarly soft  and  pasty,  and  is  of  no  value  for  food. 

(Linn.  Syst.  Nat. ;  Gtinthcr,  vii,  325:  Amia  ocellicattda  Richardson,  Fauna  Bor.-Anm. 
iii,  236  (i):  Amia  occidentalia  Dekay,  New  York  Fauna,  Fish.  269.) 

Subclass  PHYSOSTOMI. 

(The  Soft-rayed  Fishes.) 

Skeleton  bony.    Yentral  fins  (if  present)  abdominal,  with  the  basal 
segments  rudimental.    Parietsil  bones  usually  united.    Air-bladder  (if 
present)  connected  by  an  air-duct  with  the  oesophagus.    Scales  mosflj 
cycloid.    Lateral  line  usually  running  low.    Parietal  bones  nsuaDy 
united.    Prsecoracoid  generally  present.    Bays  of  fins  all  soft  and  artic- 
ulated, except  occasionally  one  or  two  of  the  anterior  rays  of  any  Italy 
which  may  be  spinous.    Lateral  margins  of  upper  jaw  nsoally  formed 
by  the  maxillaries.    Pectoral  fin  placed  low,  generally  near  the  ventral 
line. 

This  group  corresponds  essentially  to  the  Malacopteri  Abdomindlei  of 
different  authors,  the  Cycloidei  of  Professor  Agassiz.  Although  the 
typical  members  of  this  group  differ  in  many  ways  from  the  more 
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ized  PliysoclistousTeliosts,  yet  all  the  snbordinate  characters  disapx)ear 
as  we  approach  the  poiut  of  union  of  the  two  groups,  leaving  only  the 
presence  of  the  air-duct  as  the  ultimate  distinctive  character  of  the 
Physostomu  In  view  of  this  inosculation  of  the  two  groups,  many 
writers  (following  Professor  Gill)  have  united  them  both  into  one  order, 
Teleocephxili^  after  the  exclusion  of  various  aberrant  members  of  each. 
The  retention,  in  some  form,  of  groups  emphasizing  the  diflference  be- 
tween the  spinous  and  the  soft-rayed  fishes  seems  to  us  very  convenient. 

(Order  Physostami  Giiuther,  v-yiii.) 

ANALYSIS  OF  ORDEBS  OF  PHTSOSTOBa.* 

A.  Pnecoracoid  arch  present. 

B.  Symplectic  bone  none ;  pterotic  simple ;  anterior  vertebrie  with  ossicula  andl- 
tus;   Bupraoccipital  and  parietals  co-ossified;  mamillary  imperfect, 
forming  the  base  of  a  barbel;  no  8uboperculum..N£MATOGNATm,  K. 
BB.  Symplectic  bone  present. 

C.  Anterior  vertebrsB  co-ossified  and  with  ossicula  audit  us. 

Plectospondyli,  L. 
CC.  Anterior  vertebrse  similar,  distinct,  without  ossicula  auditus. 

ISOSPONDYM,  M. 

AA.  Prsecoracoid  arch  none. 

D.  Scapular  arch  suspended  to  cranium ;   a  symplectic  bone ;  pterotic 
and  anterior  vertebrss  simple ;  parietals  separated  by  snpraoccipital. 

IIaplomi,  N. 

PD.  Scapular  arch  free  behind  the  cranium ;  parietals  in  contact ;  no 

symplectic;  maxillary  bone  lost  or  connate Encheltcephali,  O. 

Oedee  k -nematognathi. 

( T?ie  Cat-fishes.) 

Parietals  and  snpraoccipital  confluent.  Four  anterior  vertebrae  co- 
ossified,  and  with  ossicula  auditus.  No  mesopterygium.  Basis  cranii 
and  pterotic  bone  simple ;  no  coronoid  bone.  Third  superior  pharyn- 
geal bone  wanting,  or  small  and  resting  on  the  fourth ;  second  directed 
backwards.  One  or  two  pairs  of  basal  branchihyals ;  two  pairs  branchi- 
hyals.  Suboperculum  wanting.  Premaxillary  forming  mouth  border 
above.  Interclavicles  present.  No  scales.  Skin  naked  or  with  bony 
plates. 

<<  This  division  is  the  nearest  ally  to  the  sturgeons  {Chondrostei)  among 
Physostomous  fishes,  and  I  imagine  that  future  discoveries  will  prove 
Aat  it  has  been  derived  from  that  division  by  descent.    In  the  same 


*  After  Cope,  Trans.  Amer.  PhU.  Soc.  1870,  452. 
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way  the  Isospondylous  fishes  are  nearest  the  Ealecamarphij  and  have 
probably  descended  from  some  Grossopterygian,  near  the  MapUiiitk, 
throagh  that  order.  The  affinity  of  the  cat-fishes  to  the  stnrgecHis  is 
seen  in  the  absence  of  symplectic,  the  mdimental  maxillary  bone,  and, 
as  observed  by  Parker,  in  the  interclavicles.  There  is  a  sniieiflcial 
resemblance  in  the  dermal  bones."    {Cope.  1.  c,  454.) 

This  group  comprises  the  Siluridw  and  their  relatives,  now  divided 
into  several  families  by  Professor  Gill,  (v^/^a,  thread ;  yvdOo^j  jaw ;  from 
the  maxillary  barbels,  which  are  always  present.) 

ANALYSIS  OF  THB   FAMILIES  OF  2TEMAT0GNATHI. 

*  Operculum  present;  dorsal  fin,  if  present,  short,  anteriorly  placed.  ..SiLUBi]>iB,89. 

Family  XXIX.— SILURIDiE. 

{The  Cat'fisheH.) 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates. 
No  true  scales.  Anterior  part  of  head  with  two  or  more  barbels,  the 
base  of  the  longest  pair  formed  by  the  rudimentary  maxillary.  Margin 
of  upi)er  jaw  formed  by  i)remaxillaries  only.  Saboperculum  absent; 
operculum  present.  Dorsal  fin  usually  present,  short,  above  or  in  front 
of  the  ventrals.  An  adipose  fin  usually  present.  Anterior  rays  of  dor- 
sal and  pectorals  usually  spinous.  Air-bladder  nsmally  present,  laige, 
and  connected  with  tlie  organ  of  hearing  by  means  of  the  auditory  ossi- 
cles.   Lower  pharyngeals  separate. 

After  the  removal  of  numerous  aberrant  forms  as  distinct  familieSy 
the  family  of  Siluridce,  as  understood  by  Professor  Gill,  contains  moio 
than  100  genera  and  upward  of  900  species.    Most  of  the  SUurida  aio 
fresh-water  fishes,  inhabiting  the  rivers  of  warm  regions,  particnlail^ 
South  America  and  Africa.    Comparatively  few  of  them  are  marine,  andL 
these  few  are  mostly  tropical.   - 

Our  species  all  belong  to  the  division  called  by  Dr.  GUnther,  SUwriit0 
Proteropterce,  and  thus  characterized : 

"  The  rayed  dorsal  is  always  present,  short,  with  not  more  than  19 
soft  rays,  and  belongs  to  the  abdominal  portion  of  the  vertebral  'ooIiimm9 
being  placed  in  advance  of  the  ventrals.  The  adipose  fln  is  alwi^f^ 
present  and  well  developed,  although  frequently  short.  The  extent  a' 
the  anal  is  much  inferior  to  that  of  the  caudal  vertebral  coInmiL  Ibi^ 
gill  membranes  are  not  confluent  with  the  skin  of  the  isthmuSi  tbeif 
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posterior  margiDS  always  free,  even  if  tbey  are  united  with  each  other. 
Whenever  a  nasal  barbel  is  present  it  belongs  to  the  posterior  nostril." 

{SiluridiB  part  Giinthcr,  v,  30-65,  69-220:    Heteropterce,   Proteroptcras,   and  Steno- 
hranchicc. ) 

*  Anterior  and  poeterior  nostrils  remote  from  each  other,  the  posterior  provided  with 

a  barbel ;  vomer  and  palatines  toothless ;  barbels  8.     {Icta- 
lurinte.) 
a.  Adipose  fin  keel-like,  adnata  to  the  back ;  snpraoccipital  bone  free  behind. 

NoTUiics,  52. 
oa.  Adipose  fin  with  it«  posterior  margin  free. 

b.  Premaxillary  band  of  teeth  with  a  lateral  backward  extension  on  ecu;h 

side ' PiLODicns,  53. 

bh.  Premaxillary  band  of  teeth  tmncate  behind, 
c.  Caudal  not  forked. 

d.  Eyes  concealed  beneath  the  skin Gronias,  54. 

^    dd.  Eyes  normal Amiurus,  55. 

cc.  Caudal  forked Ictalurus,  56. 

••  Anterior  and  posterior  nostrils  close  together,  neither  with  a  barbel,  the  posterior 

with  a  valve ;  teeth  on  the  palate.     (Ariina.) 

e.  Lower  jaw  with  4  barbels Arics,  57, 

ee.  Lower  jaw  wit  h  2  barbels .£lurichthY8,  58. 

5tr.— NOTURUS  Rafinesque. 

Stone  Cats, 

{Koturus  Raf.  Amer.  Month.  Mag.  and  Crit.  Rev.  iv,  Nov.  1818,  41:  tyi)e  Noturu$ 
flavui  Rafmesque.) 

Body  more  or  less  elongate,  anteriorly  subcylindrical,  thence  more  or 
less  compressed.  Head  above  ovate  and  depressed.  Skin  very  thick, 
entirely  concealing  the  bones.  Sujiraoccipital  entirely  free  from  the 
bead  of  the  second  interspinal.  Eyes  small.  Mouth  anterior,  rather 
large,  the  upper  jaw  usually  more  or  less  projecting  beyond  the  lower. 
Teeth  subulate,  closely  aggregated  in  a  broad  band  in  each  jaw,  which 

• 

ID  the  lower  one  is  internipted  by  a  linear  interval  and  in  the  upi)er  one 
w  continuous.  The  band  in  the  upi>er  jaw  is  either  abruptly  truncated 
*teach  end  (subgenus  Schilbeodes)  or  prolonged  backward  by  a  contin- 
'^ation  from  the  postero-extenial  angle  (subgenus  Noturna),  Branchios- 
^^gaU9.  Dorsal  fin  situated  over  the  posterior  half  of  the  interval 
*^tween  the  pectoral  and  ventral  fins,  with  a  short,  sharp  si)ine  and 
^  branched  rays.  Adipose  fin  long  and  low,  more  or  less  connected 
^ith  the  accessory  rays  of  the  caudal  fin,  not  free  i)osteriorly,  but  ad- 
^*tetothe  body;  the  membrane  sometimes  high  and  continuous, some- 
^ines  notched.  Caudal  fin  very  obliquely  truncated  or  ix)unded,  in- 
^rted  on  an  equally  obliquely  rounded  base.  Hays  rapidly  decreasing 
^  length  inferiorly ;  numerous  rudimentary  ones  present,  both  above 
BaU.  Nat  Mus.  No.  IG 7 
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and  below  the  caudal  i>eduucle.    Anal  fin  comparatively  short,  and  n^)- 
idly  increasing  in  height  for  the  first  half  of  its  length ;  it  has  12-20*  niy& 
Ventrals  rounded,  and  each  has  1  simple  and  8  branched  rays.    Pec- 
toral fins  with  a  sharp  spine,  of  different  forms  in  the  different  species. 
Vent  at  some  distance  in  advance  of  the  anal.    Lateral  line  completa 
In  or  above  the  axil  of  the  pectoral  fins  is  an  orifice^  which  is  the  open- 
ing of  the  duct  of  a  poison  gland.    "  From  it  may  frequently  be  drawn  i 
solid  gelatinous  style  ending  in  a  tripod,  each  limb  of  which  is  dichoto- 
mously  divided  into  short  branches  of  regular  length."    (Cope.)    Sift 
small.     Fresh  waters  of  the  United  States.     (vcSro^,  back ;  Sopdj  tail; 
"means  tail  over  the  back",  Rafinesque.) 

*  PremaxLllary  band  of  toetli  without  lateral  backward  processes.      (SeftilfteMlat 
Blcoker. ) 
t  Pectoral  spine  entire  or  grooved  behind ;  adipose  fin  high  and  continaoiu  with 
the  caudal.  * 

a.  Pectoral  spine  about  half  the  length  of  the  head. 

84.  n.  iryrinns  (Mitchill)  Raf. 

Nearly  uniform  yellowish  brown,  sometimes  blackish,  without  tranfr 

verse  blotjphes ;  a  narrow  dark  lateral  streak  and  one  or  more  dorsal 
ones.    Body  comparatively  short  and  thick.    Head  large,  its  width  3J- 

4  J  in  length  of  body ;  depth  4-5J ;  head  3i-4.  Spities  stout  and  rather 
long ;  that  of  the  pectoral  fin  straight,  grooved  behind,  2J  in  the  distanee 
from  snout  to  dorsal  lin.  Dorsal  higher  than  long,  inserted  nearer  anal 
than  snout.    Anal  13.    Jaws  nearly  equal.    Humeral  process  short   L 

5  inches.  New  York,  entire  Mississippi  Valley,  and  Upper  Lake  region; 
rather  common. 

{Sihiras  gijrinm  Mitchill,  Amer.  Month.  Mag.  1818,  322 ;  Jordan,  Ball.  U.  S.  Nit 
Mu8.  X,  10'2x  KoluruH  aialis  Jordan,  Bnll.  U.  S.  Nat.  Miis.  x,  102,  1877.) 

4ia.  Pectoral  spine  less  than  one-third  the  length  of  the  head. 

85.  IV.  leptacanttins  Jordan. 

Color  yellowish,  somewhat  mottled.  Body  slender.  Head  small  and 
narrow,  longer  than  broad.  Eye  small.  Upper  jaw  much  projection* 
Spines  very  short  and  slender ;  that  of  the  dorsal  not  one-third  tb6 
height  of  the  fin ;  all  Iciis  than  one-third  the  length  of  the  head;  that 
of  the  pectoral  retrorselj'  sernite  on  the  outer  edge,  entire  within.  Head 
4^  in  body;  its  width  5.J;  depth  5i;  distance  to  dorsal  2f;  pectoral spiM 


•Throughout  the  account  of  this  iamily  the  rudimentary  rays  at  the  front  of  tl* 
anal  are  included  in  the  enumeration. 

t  Sleeker,  Ichthyologiaj  Archipelagi  Indict  Prodromus,  i,  Siluri,  258:  type  flttif* 
^yriniM  Mitch.    (Schilbe,  another  genus  of  SiluridcBj  etSoc,  like.) 
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s  distance ;  dorsal  nearer  anal  than  snout.     Anal  14.    Humeral 
very  short.    L.  3  inches.    Georgia  to  Mississippi ;  not  abundant. 

Q,  Ami.  Lye.  Nat.  Hist.  N.  Y.  1877;  Jordan,  1.  c.  102.) 

&I  spine  serrate  behind,  ronghish  in  front;  adipose  fin  emarginate. 

*ectoral  spines  extremely  strong,  more  than  half  the  length  of  head,  curved ; 
their  posterior  seme  strong,  spine-like,  hooked  backward,  each  about  as 
long  as  the  diameter  of  the  spines. 

miliras  Jordan. 

much  mottled,  black  and  grajish.  Top  of  head,  tip  of  dorsjil, 
of  adix)ose  fin,  and  edge  of  caudal  definitely  blackish.  Body  with 
>ad  cross-blotches,  one  before  dorsal,  one  behind  it,  one  on  mid- 
idipose  fin,  and  one  small  one  behind  it.  Adipose  fin  connected 
e  caudal  fin.  Distance  from  snout  to  dorsal  about  2%  iu  length. 
A  spine  2J  in  this  distance.  Dorsal  fin  higher  than  long.  Body 
y  elongate  nor  much  depressed.  Dorsal  region  often  somewhat 
i.  Depth  usually  4J-5  in  length;  head  3|-4.  Dorsal  nearer 
an  tip  of  snout.  Anal  12  or  13  rays.  Pectoral  spine  curved  and 
lerrate  without,  with  six  strong  recurved  pectinations  within, 
aarly  as  long  as  the  diameter  of  the  spine.    Humeral  process 

L.  4  inches.    Great  Lakes  to  Minnesota  and  Louisiana ;  com- 

n,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  371 ;  Jordan,  1.  c.  100.) 

eleatheros  Jordan. 

•  much  a«  in  N',  miurus,  extensively  variegated.  Snout,  cheeks, 
jipital  region  black.  A  black  bar  across  front  of  dorsal,  one  be- 
>rsal,  and  another  across  middle  of  adipose  fin ;  base  of  caudal 
ik.  One  or  two  narrow  horizontal  black  bars  across  dorsal  and 
»ar  their   tips.     Caudal  A-agucly  barred,  largely  black,  its  tip 

Body  stout,  broad  forward,  tapering  behind.  Head  large,  flat- 
'  in  length  of  body,  without  caudal ;  depth  of  body  5J  in  length  ; 
>f  head  ^  in  length  of  body.  Mouth  large,  the  upper  jaw  much 
ing;  barbels  rather  long.  Adipose  fin  rather  high,  so  deeply 
i  that  the  continuity  of  the  fin  is  broken  for  a  distance  nearly 
o  the  diameter  of  the  eye.  A  keel  on  the  back  in  front  of  the 
3  fin.  Caudal  fin  rounded.  Distance  from  snout  to  dorsal  2§  in 
of  body.    Pectoral  spine  in  this  distance  2  times ;  in  head  IJ. 

spine  one-half  the  height  of  the  fin  ;  3 J  times  in  distance  from 
to  dorsal ;  2 J  in  length  of  head.  Pectinations  of  pectoral  spine 
trong,  recurved,  nearly  as  long  tis  the  diameter  of  the  spine. 
)f  X)ectoral  spine  with  small  teeth  turned  forward.    Fin-radii :  D. 
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I,  6 ;  A.  13 ;  P.  I,  8 ;  V.  9.    numeral  process  long.    L.  5  inches.   Bive 
of  North  Carolina  and  East  Tennessee. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,371;  Jordan,  1.  c.  lOL) 

(5.  Pectoral  spines  shortish,  nearly  straight,  less  than  half  length  of  bead;  the  sen 
tiires  weak,  less  than  half  the  diameter  of  the  spine  ;  k>ody  elongated. 

88.  mr.  exilis  Nelson. 

Color  brown,  mottled,  the  fins  somewhat  margined  with  dusk 
Pectoral  spine  slightly  I'etrorse-serrate  without,  with  about  6  sms 
straight  teeth  within,  which  are  not  one-third  the  diameter  of  the  spii 
in  length.  Head  small,  not  very  broad,  but  thin  and  depressed;  i 
width  5-6  in  length  of  body ;  jaws  nearly  equal ;  head  4  in  lengli 
depth  5-6i.  Dorsal  scarcely  higher  than  long.  Distance  fr<lm  snoi 
to  dorsal  about  3  in  length.  Pectoral  spine  3^-4  in  this  distaiux 
dorsal  spine  low,  as  near  snout  as  anal.  Anal  rays  14-17.  Homen 
process  obscure.    L.  4  inches.    Wisconsin  to  Missouri  and  Kansas. 

(Nelson,  Bull.  111.  Mus.  Nat.  Hist.  1876,  51 ;  Jordan,  1.  c.  100.) 

89.  IV.  insigrnis  (Rich.)  Gill  &  Jordan. 

Color  dark  brown,  somewhat  mottled,  fins  all  dark-edged.  Bod 
rather  elongate.  Pectoral  spine  retrorse-serrate  without,  weakly  M 
rate  within.  Head  very  broad,  flat,  and  thin,  upper  jaw  projectin) 
head  about  4^  in  length,  depth  G.  Dorsal  fin  one-fourth  higher  tlu 
long.  Distance  from  snout  to  dorsal  about  2|  in  length.  Length  of  p 
toral  spine  2J  in  same  distance.  Dorsal  much  nearer  anal  than  snot 
Anal  rays  lG-20.  Humeral  process  conspicuous,  sharp.  Size  larg 
reaches  the  length  of  nearly  a  foot.  Pennsylvania  to  South  Garolii) 
common. 

{Pimelodm  inaigne  Richardson,  Fauna  Bor.-Amer.  iii,  32,  1836,  based  on  Plmd 
livrA}  Le  Snenr,  Mdm.  Mns.  v,  155  :  Pimelodus  lemniscatus  C.  &  V.  xv,  144 :  NoUanu^ 
dentalia  Giinther,  v,  105 :  Noiurus  marginatua  (Baird)  Cope,  Joom.  Acad.  Nat^  E 
Phila.  1869,  2:W^;  Jordan,  1.  c.  100.) 

**Prcmaxillary  band  of  teeth  with  lateral  backward   pcoceeaes^  as  in  PiMlk 

{Xoturua.) 

90.  IK.  flavas  Viaf.— Stone-cat 

Color  nearly  uniform  yelloAvish  brown,  sometimes  blackish  above,  fi 
yellow-edged.  Body  elongate.  Head  depressed,  broad  and  flat,neai 
as  broad  as  long.  Middle  region  of  body  subcylindrical.  Tail  ooi 
pressed.  Head  about  4J  in  length ;  width  of  head  5J ;  depth  5|  i 
length.  Distance  to  dorsal  about  3  in  length.  Barbels  short.  A  stata 
keel  on  back  behind  dorsal,  leading  to  adipose  fin ;  adipose  fin  de^l 
notched.    Dorsal  spine  very  short.    Pectoral  spine  retrorsely  senate i 
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front,  slightly  rongb  or  nearly  entire  behind ;  its  length  3  times  in  dis- 
tiince  from  snout  to  dorsal.  Anal  rays  about  IG.  Humeral  process 
verj'  short  and  sharp.  Size  very  large;  reaches  a  length  of  more  than 
a  foot.    Vermont  to  Virginia,  Nebraska,  and  Texas ;  rather  common. 

(Rafineaque,  Amer.  Month.  Mag.  1818,  41 ;  GUutber,  v,  104 ;  Jordan,  1.  c.  99 :  Xotu- 
TM  occidentalis  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  18(52,  45 :  Noturus  platycephalua  Giin- 
tber,  V,  104.) 

5,3.— P1I^O0ICT1S  Rafineaqae.  % 

Mud  Cats. 

{Opludelas  RaS.  1820.) 

(Rafinesqne,  Prodrome de  soixante-dix nouveanx  genres,  etc.,  Jonm.  Phjs.  Paris,  1819, 
422 :  type  Piiodictis  liniosua  Raf.  =  Silurus  olivaris  Raf. ) 

Body   much   elongated,  very  slender,  much  depressed,  anteriorly 
broader  than  high.    Head  large,  very  wide  and  depressed,  latterly 
expanded,  above  broadly  ovate,  and  m  profile  cuneilbrra.    Skin  very 
thick,  entirely  concealing  the  skull.    Supraoccipital  bone  entirely  free 
from  the  head  of  the  second  interspinal.    Eyes  small.    Mouth  very 
large,  anterior  and  transverse.    The  lower  jaw  always  jirojects  beyond 
the  upper.    Teeth  in  broad  villiform  bands  on  the  intermaxillaries  and 
dentaries.    The  intermaxiUary  band  is  convex  anteriorly,  and  proceeds 
to  the  insertion  of  the  maxillaries,  where  it  is  abruptly  angularly  de- 
flected, and  proceeds  backward  as  an  elongated  triangular  extension. 
The  band  at  the  symphysis  is  slightly  divided,  and  anteriorly  separated 
by  a  small  triangular  extension  of  the  labial  membrane.    The  lower 
band  of  teeth  is  anteriorly  semicircular  and  attenuated  to  the  comers  of 
the  month.    There  are  about  12  branchiostegal  rays  on  each  side.    The 
d(tt8al  fiu  is  situated  over  the  posterior  half  of  the  interval  between  the 
PWtorals  and  ventrals,  and  has  a  si)iue  and  about  7  branched  rays. 
The  spine  is  rather  small,  ami  more  or  less  enveloped  in  the  thick  skin. 
Tbe  adipose  fin  is  large,  and  has  an  elongated  base  resting  over  the  pos- 
terior half  of  the  anal ;  it  is  very  obese  and  inclines  rapidly  backward ; 
^t  is  rather  less  free  posteriorly  than  in  Amiunis.    The  anal  fin  is  small ; 
c    ^t  commences  far  behind  the  anus,  is  a  little  longer  than  high,  and  is 
[    Composed  of  about  13  rays.    The  caudal  fin  is  oblong,  subtruncated, 
placed  on  a  vertical  basis,  and  with  numerous  accessorj'  simple  rays, 
Current  above  and  beneath  the  caudal  peduncle.    The  i)ectorals  have 
^  broad  compressed  spine,  serrated  or  dentated  on  its  external  and  iu- 
^mal  margins,   and  with  a  prolonged  fleshy  integument  obliquely 
striated.    The  ventrals  are  rounded  and  have  9  rays,  1  simple  and  8 
branched.    One  species  known.    (;rcAo^,  mudj  ^/^w^,  fish.) 
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9i«  P.  olivaris  (Raf.)  Gill  <&  Jordan.—ifud  Ckit;  Yellow  Col;  Bashaw;  Qo^jon, 

Mottled  brown  and  yellowish,  the  latter  color  often  predomuuiQt; 
whitish  below.  Body  very  long,  slender,  depressed  forwards,  doedy 
compressed  behind,  the  head  extremely  flat,  the  lower  jaw  the  longer. 
Barbels  short.  Dorsal  spine  half  the  height  of  the  fln.  Caudal  slightly 
emarginate.  Anal  lin  short,  its  base  about  one-sixth  the  length,  its  rays 
12-15.  Humeral  process  short  Size  very  large,  reaching  a  wdgfatof 
50-75  pounds.  Bivers  of  the  Mississippi  Valley  and  Southern  States; 
abundant  in  deep,  sluggish  waters.  A  fish  of  unprepossessing  appear- 
ance, although  much  used  as  food. 

{Siluru8  olivaris  Raf.  Amor.  Month.  Ma^.  1818,  355 :  Hopladdtu  oUvarii  Gill,  Ichtfa. 
Capt.  Simptiou*8  Expl.  1876,  426:  Pelodiohthya  olivaris  Jordan,  1.  c.  95:  Pimelodtu pae- 
tulatua  GUnther,  v,  101 :  Pimolodua  limosus  Raf.  Ichth.  Oh.  67  :  Pimetodua  mmetu  C.  &  V. 
XV,  135.) 

54.— ORONIAS  Cope. 
Blind  Cats. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18()4,  2:U :  type  Gronias  nigrilahrh  Cope.) 

This  genus  agrees  with  Amiurm  in  all  respects,  except  that  the  eytf 
are  mdimentary  and  covered  by  the  thick  skin.  The  single  species  u 
probably  descended  from  some  Amiurm  of  the  ty{)e  of  melasj  modified 
in  accordance  with  its  subterranean  life.    (rp^'^'Tij  a  cavern.) 

99.  O.  nigrrilabris  Cope. 

Black  above ;  jaws  and  &is  black ;  sides  varied  with  yellowish ;  beDf 
pale.  Eyes  more  or  less  rudimentary  and  concealed  beneath  the  skin 
Jaws  equal.  Muzzle  flat.  Dorsal  spine  midway  between  snoat  and  mid- 
dle of  adipose  fin.  Barbels  short.  Caudal  slightly  emarginate.  Ami 
with  18  rays.  Branchiostegals  10.  Cave  streams  (Gonestoga  Biver), 
Eastern  Pennsylvania. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  231 :  Amiurus  nigrildbriB  Jordan,  L  c92.) 

55.— AMIIJRUS  Radnesque. 

Cat-fishes. 

(Ameiurvs  Rnfinesque,  Icbth.  Oh.  1820,  65:  type  Silurus  cupreusRaf.  =PlmdodmaMM» 
Le  Sueur.) 

Body  moderately  elongated,  robust,  anteriorly  vertically  ovate  and 
scarcel}-  compressed  ;  caudal  peduncle  also  robust,  but  much  oompressed, 
and  at  its  end  evenly  convex.  Head  large,  wide,  laterally  ezi)anded, 
above  ovate,  and  in  profile  cuneiform ;  supraoccipital  extended  Gtde 
posteriorly  and  terminating  in  a  more  or  less  acute  point,  whioh  is  en- 
tirely separate  from  the  second  interspinal  buckler ;  the  akin  covering 
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ones  is  thick.  Eyes  rather  small,  uot  covered  by  the  skin.  Mouth 
,  termiual,  transverse,  the  apper  jaw  in  most  species  the  longer. 
I  sabalate,  aggregated  in  broad  bands  on  the  intermaxillaries  and 
iries ;  the  intermaxillary  band  is  convex  in  front,  of  equal  breadth, 
abruptly  truncated  near  the  insertion  of  the  intermaxillaries ;  the 
r  dental  band  is  anteriorly  semicircular,  attenuated  to  the  angles 
e  mouth.  Branchiostegal  rays  8-11.  Dorsal  situated  over  the  in^ 
d  between  the  pectorals  and  ventrals,  higher  than  long,  with  a 
:ent  spine  and  about  G  branched  rays.  Adipose  fin  short,  inserted 
the  posterior  half  of  the  anal.  Anal  fin  varying  length,  with  15-35 
the  usual  number  being  20  or  21.  Caudal  fin  short,  usually  trun- 
when  spread  open,  slightly  emarginate  when  not  expanded.  Ven- 
each  with  1  simple  and  7  branched  r^ys.  Pectoral  fins  each  with 
nt  spine,  which  is  commonly  retrorse-serrate  behind.  Lateral  line 
lly  incomplete.  Species  very  numerous,  swarming  in  every  pond 
doggish  stream  in  the  Eastern  United  States ;  one  species  (A.  can- 
ms)  in  China,  (a,  privative;  fieioupo<:^  curtailed;  the  caudal  fin  not 
hed.) 

dal  fia  not  forked,  roanded  or  slightly  emarginate. 
.  Anal  tin  very  abort,  ita  rays  1.5-17  (18). 
b.  Body  comparatively  long  and  slender. 

▲.  brannem  Jordan. -*Greeit  Mud  Cat, 

ear  olive-brown,  more  distinctly  greenish  than  other  cat-fishes ;  a 
kish  horizontal  bar  at  base  of  dorsal.  Body  extremely  elongate ; 
riorly  nearly  terete.  Head  low,  flat,  and  broad,  upper  jaw  very 
igly  projecting.  Dorsal  fin  very  high,  two-thirds  length  of  head, 
pine  nearer  snout  than  adipose  fin ;  depth  5^  in  length.  Head  3^; 
ridth  4;  base  of  anal  6;  anal  rays  16~18.  Caudal  slightly  emargi- 
t.  Young  much  less  elongate.  L.  18  inches;  slenderest  of  the 
uri.  Abundant  in  the  streams  of  South  Carolina  and  Eastern 
rgia  (Santee  to  the  Chattahoochee). 

»rdan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  3(i6;  Jordan,  1.  c.  93 ;  Jordan  &,  Bray  ton, 
U.  8.  Nat.  Mus.  xii,  28.) 

Inal  fin  moderate,  its  rays  19-22. 

•,  Lower  jaw  not  projecting  beyond  upper. 

A.  platycephalns  (Grd.)  Gill. 

livaceous,  somewhat  maibled,  a  black  horizontal  bar  at  base  of  dor- 

Head  broad  and  fiat,  nearly  as  wide  as  long.    Mouth  very  wide, 

jaws  about  equal.    Dorsal  spine  nearer  snout  than  adipose  fin.    B. 

A*  20-22^  the  base  of  the  fin  4^-5  in  length.    Korth  Carolina  to 
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GoorjL^ia;  rntlu^i  (.•oiiiiiioii.     licseinblojs  .1.  hnumeus^  but  less  slender  aud 
with  a  (lillVrcMit  iiMnith. 

{Pinulodwi  i}lat\'npli(t!tts  (iiranl,  Proc.  A(';nl.  Nat.  Sci.  Phila.  1859»  161;  Jordan,  L  c. 
93. ) 

95.  A.  xanthocej>ha!Ms  {\ln\\  ^  (iill. 

Chiolly  uniloriii  yellowish  brown,  often  rather  pale.  Head  about  lUi 
broad  as  loij«r,  4  in  length.  Dorsal  sjnne  nearer  adipose  tin  than  snout^ 
its  rays  usually  It)  (IS-LM)).     Mouth  very  broad.     Body  short  and  stoat 

Barl)els  shorter  than  head.     ITumeral  process  very  short,  covered  by 
skin.     Size  small.     Ohio  V'allev. 

{Sihiru8  xantJtoccjtlialu'i  Rat".  Quart.  Jouni.  Sci.  Lit.  Artn,  Lond.  iy*20,  51;  Jordan,  L 
c.  4:J.) 

06.  A*  mclns  (Raf.)  Jordan  &  Copcland. — BuU-lwad. 

Color  ahnost  blacdv.  Body  very  stout,  short,  aud  deep,  tbe  depth  3J 
to  4|  in  len*^th.  Head  broad  behind,  rather  contracted  forward,  the 
front  steeply  elevated.  Anal  fin  short  and  deep,  of  17-19  rays,  its  base 
nearly  5  in  length,  the  color  of  the  rays  forming  a  sharp  contrast  with 
that  of  the  dusky  membranes.  Jaws  nearly  equal.  Barbels  longer 
than  head.  Ilumeral  i)rocess  rathiT  long,  rugose.  Size  smalL  Missis- 
sippi Valley  to  New  York ;  common. 

{S'duruH  nuhm  Raf.  Quart.  Jouru.  Sci.  Lit.  Arts,  Lond.  1820,  51:  Pim^'Jodua  catu^Mt 
Grd.  Iclith.  IT.  S.  Pac.  R.  R.  Surv.  ISo^s,  20t4 :  rinu^lodhs  conjinis  GnL  Pror.  AcjuL  N?i 
Sci.  rhila.  1H5I),  1.7J :  Ami nntn pbesus  GiU,  Proc.  Bost.  Soc.  Nat.  Hist.  180*2,  45 ;  Jordan, 
L  c.  69:  Pimelodus  puUun  DoKay,  New  York  Fauna,  Fish.  ItiA:  Amiur us  p alias  JordaBi 
L  c.  [)X) 

97.  A.  marmoratus  (HoU>rook)  Jordan. 

Body  sharply  mottled  with  brown,  greenish,  and  whitish  5  tbo  color- 
ation therefore  singular  among  cat-fishes.  Jaws  equal,  or  nearly  so; 
depth  about  4  in  length  ;  slope  of  profile  very  steep.  Dorsal  fin  high; 
the  spine  more  than  half  length  of  head.  Dorsid  spine  nearer  adii)08e 
tin  than  snout.  Barbels  long.  Bninchiostegals  10.  Head  3J  in  length. 
Anal  21.  L.  15  inches.  Southern  Illinois  to  Florida.  Perhaps  a  variety 
of  A.  catus, 

(Pimelodfis  marmoratus  Ilolbrook,  Joum.  Acad.  Nat.  Sci.  Phila.  1855,  54 :  Jordan,  l.** 
89.) 

98,  A.  catus  (Linn.)  G\\\,— Ball-head ;  UornedPout:  Small  Cat-fish;  SchuyUtiUC^i 

/Sacramento  Cat. 

Color  dark  yellowish  brown,  more  or  less  clouded,  sometimes  yellow- 
ish, sometimes  nearly  black.  Body  rather  elongate;  depth  4-4^  io 
length.  Anal  fin  usually  with  21  or  22  rays,  its  base  4  in  body.  Do^ 
sal  fin  inserted  rather  nearer  adipose  fin  than  end  of  snout.  Upper  ja^ 
nsuaUy  distinctly  longer  than  lower.    Humeral  process  more  than  half 
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the  length  of  pectoral  spine.  L.  18  inches.  Great  Lakes,  Ohio  Yalley, 
and  eastward.  The  common  bull-head  or  horned  pout  of  the  North 
and  East,  abundant  in  every  pond  and  stream ;  also  introduced  into 
the  rivers  of  California,  where  it  has  rapidly  multiplied. 

(J SHurus  catu8  Liun.  Syst.  Nat.  x,  305,  1758:  Pimelodus  nebulosua  Le  Sueur,  M6m. 
Hiu.  V,  149,  1819:  Pimelodus  atrariua  DeKay,  %w  York  Fauua,  Fish.  1842,  165;  Jor- 
dan,!, o.  90.) 

en.  Lower  jaw  projecting  beyond  upper. 
99*  A.  vulgaris  (Thompson)  Nelson. 

Dark  reddish  brown  or  blackish.  Body  moderately  elongate ;  depth 
^^^  in  length.  Head  3J-4.  Barbel  long.  Mouth  wide.  Head  longer 
than  broad,  rather  narrowed  forward.  Profile  rather  steep,  pretty  evenly 
convex.  Dorsal  region  more  or  less  elevated.  Lower  jaw  strongly  pro- 
jecting. Anal  rays  2  0.  L.  18  inches.  Vermont  to  Minnesota  and  south- 
Ward;  rather  common. 

(PioKclodus  vulgaris  Thompson,  Hist.  Vermont,  1842,  138 :  Pimelodus  dckayi  Girard, 
IW.  Acad.  Nat.  Sci.  Pliila.  1859, 160:  Pimelodus  ailurus  Girard,  U.  S.  Pao.  R.R.  Expl. 
Ilah.  1858,  210;  Jordan,  1.  c.  88.) 

100.  Anal  fin  long,  of  24-27  rays,  its  base  more  than  one-fourth  the  length. 
d.  Head  broad ;  mouth  wide. 

LOO*  A*  natalis  (Le  Sueur)  Jordan. — Yellow  Cat, 

Yellowish,  greenish,  or  blackish.  Body  more  or  less  short  and  chubby, 
ometimes  extremely  obese  (var.  natali8)y  sometimes  more  elongate  (var. 
Ividus).  Head  short  and  broad.  Mouth  wide,  the  jaws  equal  (var.  livi- 
!t»)  or  the  upper  jaw  longest  (var  cupreus).  Anal  rays  24-27.  Great 
lake  region  to  Virginia  and  Texas ;  generally  abundant.  Extremely 
variable,  and  running  into  several  varieties.* 

(Pimelodus  natalis  Le  Sueur,  M^m.  Mas.  v,  154,  1819 ;  OUnthor,  v,  101 ;  Jordan,  1.  c. 
6:  Silwrus  lividus  Hafinesque,  Ichth.  Oh.  1820,  05:  Pimelodus  felinus  et  anionitmsis  Grd. 
I.  8.  Pac.  R.  R.  Expl.  x,  209,  291 :  Pimelodus  cattiSy  cupreus,  et  cuprcoi'^es  Grd.  Proc. 
Lcad.  Nat.  Sci.  Phila.  1859, 159«  160:  Ptm«2o(2u«  c(eno8U8  Richardson,  Fauna  Bor.-Amer. 
ii,  132:  Pimelodus  cupreus  Raf.  Ichth.  Oh.  1820,  (>5.) 

dL  Head  elongate ;  mouth  narrow. 

101.  A.  erebennus  Jordan. 

Color  black;  belly  paler;  fins  and  barbels  black.  Body  rather  elon< 
:ate,  compressed,  the  depth  about  4J  in  length.  Dorsal  region  rather 
levat43d;  the  head  quite  long  and  narrowed  forward,  4  times  in 
KDgth  of  body.  Head  more  narrowed  than  in  any  of  the  other  spe- 
ies.  Width  of  the  head  in  front  of  the  eye  but  little  more  than  half 
Es  length.    Width  of  the  mouth  about  half  the  length  of  the  head. 

*  For  a  diaduaaion  of  which  see  Jordan,  BuU.  U.  N.  Nat.  Mus.  x,  8G. 
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Greatest  width  of  the  bead  contained  about  1|  times  in  its  length 
Dorsal  fin  slightly  nearer  the  snout  than  the  adipose  fin,  anosoaJij 
high,  its  spine  long,  as  in  the  species  of  Ictalurus.  Pectoral  spine  very 
strong,  about  h^lf  as  long  as  the  head.  Ansil  fin  long,  deep,  nearly  onO' 
third  the  length  of  the  body,  and  composed  of  24^  rays.  Adipose  fin 
large.  Caudal  fin  rather  short,  truncate  behind.  Jaws  eqmil.  Supra- 
occipital  bone  but  little  free  behind.  Branchial  apertures  rather  more 
restricted  than  usual.  Eesembles  L  UumstriSy  but  with  the  tmncdto 
caudal  of  A.  natalis.    Eivers  of  Florida. 

(Jordan,  BuH.  U.  S.  Nat.  Mus.  x,  85.) 

56.— ICTALURUS  Rafinesqne. 

Channel  Cats. 

(Rafinesque,  Ichth.  Oli.  1820,  61 :  type  Silurna punctatua  Rsk^ueaqne,) 

Body  elongated,  slender,  and  much  compressed.    Head  usually  Aeo? 
der  and  conical.    The  supraoccipital  bone  is  prolonged  backward,  and 
its  emargiuated  ax)ex,  in  typical  species,  receives  the  acuminate  anteiior 
point  of  the  second  interspinal,  thus  forming  a  continuous  bony  bridge 
from  the  head  to  the  dorsal  spine.    In  some  species,  this  connection  is 
more  or  le^s  imi)erfect,  as  in  Amiurusj  to  which  genus  all  such  speciM 
have  been  hitherto  referred.    Mouth  transverse  and  terminal,  the  ap- 
per  jaw  protruding  beyond  the  lower.    Teeth  subulate,  aggregated  into 
a  short,  laterally  truncated  band  on  each  jaw.    Branchiostegal  rays  8  of 
9.    Dorsal  fin  situated  over  the  interval  between  the  pectoral  and  ven- 
tral fins,  higher  than  long,  with  one  long  spine,  and  usually  6  articvlated 
rays.    Adipose  fin  pedunculated,  over  the  posterior  portion  of  the  anaL 
Anal  fin  long,  with  20-35  rays ;  it  commences  near  the  vent.    Ventral 
fins  each  with  1  simple  and  7  branched  rays.    Pectoral  fins  each  with  a 
stout  spine,  retrorse-serrate  within,  and  about  9  branched  rays.    Caudal 
fin  elongated  and  deeply  forked,  with  the  lobes  pointed,  the  api>er  fine- 
quently  the  longer.    Coloration  silvery.    Fresh  waters  of  North  Amer- 
ica, one  species  southward  to  Guatemala  ;♦  one  in  Western  Mexicct 


*/.  meridionalis  (Giiiither)  Jordan.  Allied  to  /.  furcaiua,  but  the  anal  shorteT,  the 
depth  5  iu  length.  A.  28-29.  Rio  Usiimaciutaj  Guatemala.  {Amiurtu  meridioiMtff 
GUnther,  v,  102.) 

t/.  dugcai  (Beau)  J.  &  G.  Closely  allied  to  /.  albiduSj  bat  with  anarrowerheod  (iti 
width  5  in  length) ;  the  width  of  the  premaxillary  band  of  teeth  aliont  one-third  the 
length  of  the  head  ;  humeral  process  slightly  furrowed,  not  strongly  mgoee  us  in  L 
albidue.  Caudal  deeply  forked.  Color  plumbeous,  silvery  below.  B.  8;  D.  I,  6;  A. 
21 ;  P.  I,  8.  Rio  Turbio,  Guanajuato,  Mexico  (west  of  the  Sierra  Modre).  {Amkurm 
dugm  Bean,  Proc.  U.  8.  Nat.  Mus.  ii,  304, 1879.) 
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IxOv^j  fijsh^  atXoopoq^  cat;  hence  more  correctly,  though  less  euphoDious- 
y,  IchtJtwlurus.) 

k  Bony  bridge  from  occipnt  to  dorsal  not  qaite  continnoos. 
h.  Anal  fin  moderate,  of  20-22  rays. 

109.  I.  lopbins  (Cope)  J.  &  G. 

Pale  olive-bluish,  silvery  below.  Body  rather  stout.  Head  very 
broad,  about  as  wide  as  long,  its  width  3^  in  length  of  the  body.  Eye  5-6 
in  iDterorbital  width.  Caudal  not  deeply  forked.  Upper  jaw  not  much 
the  longer.  Mouth  wider  than  in  any  other  cat-fish.  Humeral  pro- 
cess stout,  shortish,  somewhat  rugose.  Anal  rays  21 ;  base  of  anal  6  in 
length.    L.  24  inches.    Streams  about  Chesapeake  Bay. 

{Amwrvs  lophiua  Cope,  Proc.  Amer.  Phil.  Soo.  V^Of  486 :  Amiurus  lophius  Jordan, 
1.  C.85.) 

lf>8.  I.  albidus  (Le  Saeor)  J.  &  G.—White  Cat;  Clianncl  Cat  of  the  Potomac, 

Pale  olive-bluish,  silvery  below.  Body  moderately  stout.  Head  longer 
than  wide,  its  width  4-6  times  in  length.  Mouth  rather  narrow.  Upper 
law  much  the  longer.  Eye  3-5  in  interorbital  width.  Barbels  long, 
Except  nasal  barbel.  Caudal  fin  deeply  forked,  the  upper  lobe  the  longer, 
Numeral  process  more  than  half  the  length  of  the  spine,  extremely 
rugose.  Anal  rays  21 ;  base  of  anal  4 J-5  in  length.  Dorsal  fin  nearly 
nidway  between  adipose  fin  and  snout.  L.  18  inches.  Pennsylvania 
x>  North  Carolina. 

(Pinulodu*  alhidus  Le  Snenr,  M^m.  Mub.  y,  148,  1819 :  Pimelodus  lynx  Glrord,  Proo. 
lead.  Nat.  Sci.  Phila.  1859,  160 :  AmiuruB  aVbidwt  Jordan,  L  o.  84.) 

id.  Anal  fin  long;  of  23-27  rays. 
194.  1^  lupos  (Grd.)  J.  &  O. 

Dusky  olivaceous,  sides  silvery.  Body  rather  slender.  Head  narrow, 
longer  than  broad,  its  width  4^  in  length,  being  less  than  its  length 
above.  Dorsal  spine  much  nearer  snout  than  adipose  fin.  Base  of  anal 
as  long  as  head.  Anal  23.  Pectoral  spines  long  and  slender,  dentate. 
Barbels  long.  Supraoccipital  bone  almost  meeting  the  interspinal ;  its 
relations  therefore  very  close  to  Ictaluras  punctatus.    Streams  of  Texas. 

{Fimelod¥s  lupu9  Grd.  U.  S.  Pac.  R.  B.  £xpL  z,  211 :  Amiuru9  lupus  Jordan,  1.  o.  83 : 
AmiwruB  lupu$  GUntlier,  v,  101.) 

lOil.  I.  nlTeiTentris  (Cope)  J.  &  O. 

Similar  to  J.  luptiSj  but  the  head  broader,  its  width  equal  to  its  length 
above.  Dorsal  spine  scarcely  nearer  snout  than  adipose  fin.  Anal 
Mj  shorter  than  head.  Barbel  longer  than  head ;  humeral  process  very 
rugose.    Keuse  Biver,  North  Carolina. 

(Amimru9  moehentris  Cope,  Proc.  Amer.  Phil.  Soc.  1870,  486 :  Amiuma  niveivmtria  Jor- 
iao,  L  c  83.) 
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IOC.  I.  lacustris  (Walbaum)  J.  &  G,— Cat-fish  of  the  Lak€$;  Great  Fmrk-UtOti  CM; 

MiHsissippi  Cat ;  Florida  Cat ;  Flannel-mouth  Cat 

Olivaceoas  slaty,  growing  darker  with  age;  sides  pale,  without  dark 
spots ;  anal  dusky  edged.    Body  rather  stouter  than  iu  J.  punetatm. 
Head  much  broader,  lower,  and  more  depi'essed  than  in  J.  puuctaiuif 
its  greatest  width  five-sixths  its  length.    Interorbital  space  somewhat 
more  than  half  the  length  of  head.    Width  of  the  mouth  about  half 
head.    Eye  moderate,  wholly  in  front  of  middle  point  of  head.    Top  of 
head  covered  with  a  thicker  skin  than  in  ptinctatuSy  so  that  the  bonei 
are  nearly  concealed.    Upper  surface  of  head  quite  flattish,  so  that  the 
eyes  are  much  nearer  the  upper  than  the  lower  surface  of  the  head 
Barbels  long,  all  black,  the  maxillary  barbel  reaching  beyond  head 
Humeral  process  very  short  and  blunt,  covered  by  skin,  a  little  mow 
than  one-third  the  length  of  the  pectoral  spine.    Caudal  deeply  forked, 
the  upper  lobe  rather  longer  and  narrower  than  the  lower.    Dorsal  a 
little  nearer  snout  than  adipose  fin.    Head  4  iu  length ;  depth  5.   Dis- 
tance to  dorsal  sx)ine  2^.    Anal  base  as  long  as  head.    D.  I,  5 ;  P.  1, 9; 
A.  25.    British  America  to  Florida  and  Texas ;  abundant  in  all  larg6 
bodies  of  water.    One  of  the  largest  of  the  cat-fishes,  reaching  a  weight 
of  100  pounds. 

(  f  Gadus  lacwilns  Walbaum,  Artedi  Pise.  1792,  144 :  tPimelodua  horealit  Ricbaidioi, 
Fauna  Bor.-Amer.  Fish.   135:    tAmiurus  horcalis  Gunther,  v,  100:   Pimelodui  nisf^ 
cans  Lo  Sncur,  M^m.  Mus.  v,  153,  1819:  Amiurus  nigricans  J oTdan,  1.  o.  83: 
borealis  Jordan,  1.  c.  64.) 

hbb.  Anal  iin  very  long,  of  35  rays. 

107.  !•  ponderosns  (Bean)  J.  <&  G. — Great  Cat-fish,  « 
Bluish  slate  above,  whitish  below.     Form  of  I.  lacustriSj  but 

body  deeper  and  the  head  and  mouth  broader.  Greatest  depth  3J  in 
length.  Head  3§ ;  its  width  4^.  Dorsal  nearer  snout  than  adipose  to 
Caudal  fin  not  deeply  forked.  P.  I,  11 ;  A.  35.  (Bean.)  Mississippi 
River  (Saint  Louis).  Probably  the  largest  of  the  eat-fishes^  the  origtoi 
type  5  feet  in  length  and  weighing  150  pounds. 

(Amiurus  ponderosus  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  286,  1879.) 

aa.  Bony  bridf^e  from  occiput  to  dorsal  iin  coinplete  and  continnous. 
(2.  Anal  moderate,  its  rays  24-30,  its  base  3^  in  length  of  body. 

108.  I.  punctatas  (Eaf.)  Jot,— Channel  Cat;  White  Cat, 

Color  light  olivaceous  above,  the  sides  pale  or  silvery,  and  almort 
always  with  irregular  small,  round,  dark  spots.  Fins  often  with  ifA 
edgings.  Body  rather  long  and  slender,  the  back  little  etevateL 
Head  rather  small,  narrow,  convex  above,  so  that  the  eye  is  liUld 


>% 
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nearer  the  upper  than  the  lower  outline.    Eye  large,  the  middle  point 
of  tiie  length  of  the  head  being  near  its  posterior  margin.     Mouth 
rather  small.    Barbels  long.    Spines  long.    Skin  thin.    Humeral  pro- 
cess long  and  slender,  more  than  half  the  length  of  the  pectoral  spine, 
irhich  is  strongly  serrated  behind.    Head  4;  depth  5.    Anal  25-29. 
Elvers  of  the  Southern  and  Western  States,  from  Montana  to^  Ver- 
mont, Mexico,  and  Georgia ;  generally  abundant  in  the  channels  of  the 
larger  streams.    It  reaches  a  weight  of  20-25  pounds.    Variable. 

{SUunu  pundatus  Raf.  Amer.  Month.  Mag.  1818,  359;  Jordan,  1.  c.  76:  Pimelodus 
armlesofiM  Raf.  Ichtli.  Oh.  63:  Pimelodus  caudafurcatua  he  Sueur,  M6m.  Mus.  v,  152: 
Awditrus  caudafurcatus  GUuther,  v,  102 :  Pimelodus  furcifer,  graciliSj  vulpes,  olivaceuSf 
hmgkif  megalops,  graciosuSj  hammondif  notatusy  etc.  Anct. :  lotalurua  beadlei  and  simp- 
lORiGill:  Ichthalurus  robiutus  Jordan,  1.  c.  76.) 

U,  Anal  fin  very  long,  its  rays  32-34. 

ie9.  I.  Aireatns  (Cav.  &,  Yal.)  GUI. 

Color  silvery,  plain  or  somewhat  spotted.  Anal  fin  extremely  elon- 
gate, its  base  nearly  one-third  the  length  of  the  body  (without  caudal) ; 
its  mys  32-34  in  number.  Eye  small,  wholly  anterior,  the  middle  of 
the  head  being  entirely  behind  its  x)08terior  margin.  Head  small,  about 
4J  in  length ;  depth  4  in  adults  to  5  J  in  younger  specimens  Slope  from 
dorsal  to  snout  somewhat  concave,  especially  in  adults.  Pectoral  spine 
rather  long;  humeral  spine  stout,  shortish,  not  reaching  middle  of 
pectoral  spine.  Skin  thin.  Size  rather  small.  Ohio  to  Iowa  and 
y    Texas ;  not  very  common. 

:         {Pimelodus  furoatus  Cuv.  &  Val.  xv,  136,  1840 :  Amiurus  furcatus  GUuther,  v,  103 . 
*      Jordan,  L  c.  75.) 

5Y« — A  Bins  Cuvier  &  Valenciennes. 

r-  Sea  Cat-fish. 

*'       (^erd^  Valenciennes,  Hist.  Nat.  Poiss.  xv,  53, 1840 :  type  Pimelodus  arius  Buchanan^) 

*"        Body  more  or  less  elongate,  subterete.    Head  subconical,  armed  with 

^<     *  bony  shield  above,  behind  which  are  usually  two  others,  the  posterior 

[     ^  the  base  of  the  dorsal  spine.    Skull  with  a  fontanelle.    Mouth  not 

;     ^ge,  the  upper  jaw  the  longer.    Teeth  villiform  or  granular,  in  a  band 

^    ^  each  jaw.    Teeth  in  one  or  two  patches  each  on  the  vomer  and  pala- 

I     ^es,  all  of  them  sometimes  confluent  into  one  band.    Barbels  6  (the 

Nostrils  without  barbel),  close  together,  the  posterior  with  a  valve. 

^yes  with  a  free  orbital  margin.    Dorsal  fin  short,  in  front  of  the  ven- 

trals,  with  a  pungent  spine  and  Trays.    Adipose  fin  well  developed, 

])o8teriorly  free.    Caudal  fin  deeply  forked.    Anal  fin  short.    Pectorals 

^ach  with  a  spine.    Yentral  rays  6.    Skin  smooth,  naked,  except  on  the 
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occipital  and  nuchal  regions,  which  are  armed  with  bony  bocklears. 
Marine  cat-fishes.  Species  very  numerous  in  the  tropical  seas.  This 
group  has  been  divided  into  many  genera,  the  value  of  which  we  m 
unable  to  determine.  Our  common  species  is  not  a  typical  AriuSy  but  the 
genus  to  which  it  belongs  has  not  been  properly  defined.  (Prom  Ari 
gagoraj  the  Bengalese  name  of  the  typical  species.)  I 

a.  Teeth  all  yilliform,  in  a  large  rounded  patch  on  each  palatine  and  a  small  one  on 
each  side  of  the  vomer,  these  patches  aU  distinct;  posterior  buckler  maSL 
(Anopsia*  Gill.) 

I  to.  A.  felis  (Linn<$)  J.  4&  G.—Sea  Cat-fish. 

Steel-blue,  sides  and  belly  silvery.  Body  rather  elongate,  not  com- 
pressed, tapering  Into  the  slender  tail.  Head  subconic,  depressed,  flat- 
tish*above.  Maxillary  barbel  nearly  as  long  as  the  head.  Mouth  small 
Eye  moderate,  just  in  front  of  the  middle  of  the  head.  Gill  membianei . 
broadly  united,  partly  joined  to  the  isthmus,  forming  a  narrow,  fireefoU 
across  it.  A  small,  bony,  granulated  buckler,  broader  than  long,  in  front 
of  base  of  dorsal  spine ;  then  a  much  larger  nuchal  shield  with  a  nMy 
dian  keel,  and  a  still  larger  occipital  shield  with  a  median  fiirrow.  A 
low  fleshy  keel  along  the  back.  Humeral  process  nearly  half  the  lengfli 
of  the  pectoral  spine.  Caudal  deeply  forked,  the  upper  lobe  the  longer* 
Head  3| ;  depth  5.  D.  I,  7,  its  spine  not  filamentous,  serrate  in  front; 
P.  I,  6;  A.  16.  L.  24  inches.  Cape  Cod  to  Florida^  common-  south- 
ward. 

(Silurus  felis  Linn^,  Syst.  Nat. :  Arius  milberii  Cuv.  &  Val.  xt,  74:  Ariua  milberti 
GUnther,  v,  155.) 

III.  A*  eqnestris  Baird  &  Girard. 

Similar,  but  with  the  spines  higher  and  the  maxillary  barbels  mud 
longer,  reaching  to  the  middle  of  the  pectorals.  Pectorals  reachiogto 
last  ray  of  dorsal.  Dentition  and  character  of  the  cephalic  buckkn 
undescribed.  Head  4.  D.  I,  7;  A.  IG;  P.  I,  9.  Coast  of  Texas;  a 
doubtful  species. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  26;  GUnther,  v,  173.) 

58.— JBLURICHTHTS  Baird  &  Girard. 

Sea  Cat-fishes.  # 

{Ailurichtliys  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,26:  type  SUums  mtn- 
nus  Mitchill.) 

Body  rather  elongate,  little  compressed.  Head  depressed,  broad 
above.  Mouth  large,  the  upper  jaw  the  longer.  Teeth  all  villiform }  tbosB 
on  the  vomer  and  palatines  forming  a  more  or  less  perfectly  01080601* 

*  Ariopsis  et  Noianus  Gill,  Proc.  Acad.  Nat.  Sci.  PhUo.  Id63»  171 :  type  Ar^^  nOM 
C.  <&  F.    (Arius;  ofi^,  appearance.) 


PLECTOSPONDYLI.  Ill  • 

and.  Barbels  4.  Maxillary  barbels  band-like,  very  long.  Chin 
short  barbels.  Nostrils  close  together,  the  posterior  with  a 
ochal  region  with  a  granulated,  bony  buckler.  Fontanelle 
11  forward.  Dorsal  fin  short,  in  firont  of  the  ventrals,  with  1 
ne  and  7  rays.  Pectorals  with  a  similar  spine ;  both  pectoral 
il  spines  ending  in  a  long,  striated,  band- like  filament.  Adipose 
*ate,  free  behind.  Caudal  fin  widely  forked.  Anal  moderate 
long.  Ventral  rays  6.  Gill  membranes  somewhat  connected, 
waters  of  America;   the  species  all  marine.    {aUoopoq^  catj 

marinns  (Mitchill)  B.  Sl  G,Sea  Cat-fish;  Gaff-top-sail, 

bluish,  silvery  below.  Head  rather  short  and  broad,  rounded 
jT.  Eye  rather  large,  low,  anterior.  Occipital  buckler  subtrian- 
)ering  behind.  Maxillary  barbels  extending  about  to  the  end  of 
)ral  8i>ine.  Pectoral  spine  longer  than  the  dorsal  spine,  two- 
e  length  of  the  head,  its  filament  reaching  the  vent.  Dorsal 
reaching  adipose  fin.  Upper  lobe  of  caudal  much  the  longer, 
falcate.  Band  of  palatine  teeth  nearly  continuous.  Head  4^. 
A.  23 ;  P.  1, 12  5  B.  6 ;  Vert.  20  +  30.  Cape  Cod  to  Mexico ; 
southward. 

BwnfMM  MitchUl,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,433;  Gttnther,  v,  178.) 

Order  L.-PLECTOSPONDYLI. 

{The  Plectospondylotis  Fishes.) 

(tomous  fishes  with  the  parietals  broad,  distinct ;  pterotic  nor- 
iplectic  present ;  opercular  bones  all  present ;  no  interclavi- 
the  four  anterior  vertebrae  much  modified  and  with  ossicula 
This  group  consists  principally  of  fresh-water  fishes,  and  in- 
K)ut  six  families.  Two  strongly  marked  divisions  are  included 
one  the  suborder  Eventognathi  of  Professor  Gill,  and  the  other 
acins,  referred  by  Professor  Gill  to  the  IsospondylL  The  Chara- 
mble  the  Isospondyli  in  general  apx>earance  and  in  the  structure 
kiaryngeals,  but  differ  in  the  modification  of  the  anterior  ver- 
7r;i£XT(5<;,  joined  together;  ffirouduXaqj  vertebrae.) 

ANALYSIS  OF  FAMILIES  OF  PLECTOSPONDYLI. 

le  produced  between  orbita ;  basis  cranii  simple ;  only  two  superior  pharyn- 
al  bones;  lower  pbaryngeals  falciform,  parallel  witb  the  gill-arcbes ;  jaws 
ythless.    {Eventognathi,*) 

*  ei,  well ;  hTbg,  within  j  yvddoCf  jaw. 
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a.  Basal  branchihyals  2;  pharyngeal  teeth  nnmeioiu,  pectinate;  mazillarici 

forming  part  of  the  margin  of  the  npper  jaw CATOfiTOXiD^  30. 

aa.  Basal  branchihyals  3 ;  pharyngeal  teeth  few;  margin  of  npper  Jaw  formed  by 

premaxillaries  alone - CYPRii<nD£,  3ft 

**  Brain  case  not  produced  between  orbits ;  basis  cranii  double,  sometimes  with  mo*' 
colar  canal ;  4  to  1  superior  pharyngeal  bones ;  lower  pharyngeals  not  filei' 
form ;  3  basal  branchihyals ;  teeth  in  Jaws  often  present.     {CharadmL) 

Characinid^  S. 

Family  XXX.— CATOSTOMID^. 

{The  Suckers.) 

Body  oblong  or  elongate,  usually  more  or  less  compressed.  Head 
more  or  less  conoid.  Opercles  normally  developed.  Kostrils  donbk 
No  barbels.  Mouth  large  or  small,  usually  protractile  and  with  fleshy 
lips.  Margin  of  upper  jaw  formed  in  the  middle  by  the  small  prenuu* 
illaries,  and  on  the  side  by  the  maxillaries.  Jaws  toothless.  Lower 
pharyngeal  bones  falciform,  armed  with  a  row  of  numerous  comb  like 
teeth.  Branchiostegals  3.  Gill  membranes  more  or  less  united  to  the 
isthmus,  restricting  the  gill-openings  to  the  sides.  Gills  4,  a  slit  be- 
hind the  fourth.  Pseudobranchi®  present.  Scales  cycloid,  large  or 
small.  Lateral  line  decurved,  sometimes  wanting.  Head  naked.  Fins 
not  scaly.  Dorsal  fin  comparatively  long  (of  11-50  rays),  without  troe 
spine.  Anal  fin  short.  Caudal  fin  more  or  less  forked.  Ventrals  ab- 
dominal, with  about  10  rays.  Pectoral  fins  placed  low,  without  spine. 
No  adipose  fin.  Belly  not  serMited.  Alimentary  canal  long.  Stomach 
simple.  No  pyloric  coeca.  Air-bladder  large,  divided  into  two  or  three 
parts  by  transverse  constrictions,  not  surrounded  by  a  bony  capsok 
Genera  14  or  fewer  ^  species  about  60^  inhabiting  the  fresh  waters  of 
North  America,  two  species  in  Eastern  Asia.  They  are  not  much  valafll 
as  food  fishes,  the  flesh  being  flavorless  and  full  of  small  bones. 

{Cyprinidcpf  group  Catostomina  GUntber,  vii,  12-24.)  • 

*  Dorsal  fin  elongate,  its  developed  rays  25-50  in  number ;  air-bladder  in  two  ptftoi 
t  Fontanel le  present ;  body  ovat^  ;  scales  largo.     {BuhalichthyifUB,) 
a.  Dorsal  rays  24-IJ3. 
b.  Mouth  large,  terminal,  protractile  forwards ;  lips  thin ;  pharyngeal  boneiaii 

teeth  weak IcnOBOi^t^ 

hh.  Mouth  smaller,  inferior,  protractile  downwards, 
c.  Pharyngeal  bones  strong,  the  teeth  comparatively  coarse  and  lug^  ^ 

creasing  in  size  downwards BuBAUCHTim^  ^ 

cc.  Pharyngeal  bones  uaiTow,  with  the  teeth  thin  and  wealcCABPlODM^At 

t(  Fontanelle  obliterated  by  the  union  of  the  parietal  bones ;  body  elongate.   (Q^ 

fincp.) 
d.  Mouth  small,  inferior,  with  thick  papiUose  lips ;  scales  ratluMr  aaaD* 

CTGLXPim^^ 
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il  fin  abort,  with  10-18  rays.    (CatostominoB,) 
e.  Air-bladder  in  two  parts. 
/.  Lateral  line  complete  and  continuons ;  scales  small,  55-115  in  the 
lateral  line. 

g.  Fontanelle  none Pantosteus,  63. 

gg.  Fontanelle  present, 
i^.  Moutb  inferior,  small,  with  tbick  papillose  lips. 

Catostomus,  64. 
hh.  Montb  very  large,  terminal,  oblique ;  lips  tbin  and  nearly  smootb. 
t.  Pbaryngeal  bones  moderate,  witb  teetb  of  medium  size. 

Chasmistes,  65. 
ii,  Pbaryngeal  bones  slender,  witb  very  numerous,  minute  teetb. 

LiPOMYZOX,  66. 
ff.  Lateral  line  interrupted  or  wanting;  scales  large  (40-50  in  a  longi- 
tudinal series). 

g.  Lateral  line  entirely  wanting Erimyzon,  67. 

.  gg.  Lateral  line  more  or  less  developed MiNTTREMA,  68. 

ee.  Air-bladder  in  tbree  parts ;  fontanelle  present ;  scales  large ;  lateral 

line  complete. 
j,  Moutb  normal,  tbe  lower  lip  entire  or  merely  lobed. 

k.  Pbar3mgeal  bones  moderate,  tbe  teetb  compressed,  grad- 
ually larger  downwards;   moutb  moderate  or  small,  tbe 

lips  usually  plicate Moxostoha,  69. 

Ick,  Pbaryngeal  bones  very  strong,  witb  tbe  lower  teetb  mncb 
enlarged,  subcylindrical  and  truncate,  tbe  teetb  of  tbe 
upper  part  of  tbe  bone  small  and  compressed ;  moutb  large, 
Bomewbat  oblique,  witb  very  tbick  lips. 

Placopharynx,  70. 
jj.  Moutb  singular,  tbe  upper  lip  not  protractile,  greatly  en- 
larged, tbe  lower  lip  developed  as  two  separate  lobes, 
pbaryngeal  bones  and  teetb  ordinary Quassilabia,  71. 

59.— ICTIOBITS  Rafinesque. 
BuffalO'Jishes, 

ssqne,  Icbtb.  Ob.  1820,  55:  type  Amhlodon  Inibalus  Raf.) 

id  very  large  and  strong,  wide  and  d^ep ;  its  length  3J-33  in  that 
3  body ;  its  upper  surface  broad  and  depressed.  Eye  moderate, 
J  anterior  in  position,  the  middle  of  the  head  being  entirely  behind 
borbital  bones  proportionately  narrow.  Fontanelle  large,  well 
Opercular  apparatus  largely  developed;  the  suboperculum 
;  the  operculum  broad,  strongly  farrowed.  Mouth  very  large  for  a 
r,  terminal,  protractile  forwards;  the  middle  of  the  premaxillaries 
ron  the  line  ot  the  middle  of  the  eye;  the  posterior  edge  of  the  maxil- 
xtending  about  to  the  line  of  the  nostrils.  Mandible  very  strong, 
le,  placed  at  an  angle  of  45^  or  more  when  the  mouth  is  closed,  its 
•ior  end  extending  to  beyond  opposite  the  ftont  of  the  eye,  its 
I  a  little  less  than  one-third  that  of  the  head.  Lips  very  little  de- 
3d ;  the  upper  narrow  and  smooth,  scarcely  appreciable ;  the  lower 
Wj  rather  full  on  the  sides,  but  reduced  to  a  narrow  rim  in  front, 
BolL  Not.  Mus.  No.  16 8 
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entirely  destitute  both  of  papillse  and  plicae.  Jaws  withoat  cartilagi- 
nous  sheath.  Muciferoos  system  of  head  well  developed.  Isthmos  nar- 
row. Pharyngeal  bones  rather  weak,  the  outer  soriiAce  of  the  ardi 
standing  outwards  and  presenting  a  porous  outer  margin.  The  pedun- 
cle of  the  symphysis  is  much  longer  proportionally  and  more^pointed 
than  in  Carpiodes  and  Bubalichthys.  The  teeth  are  very  numerous,  small, 
thin,  and  compressed  as  in  Carpiodes^  but  the  lower  ones  ore  gradoaDy 
larger  than  the  upper  ones.  Their  inner  edge  is  slanting  outwards, 
and  not  uniformly  arched  as  in  BitbalichthySy  or  truncate  as  in  Cyckptut^ 
the  innermost  margin  rising  somewhat  in  the  shape  of  a  pr(>jectingcasp. 
Gill-rakers  of  anterior  arch  long  and  slender  above,  becoming  shorter 
downwards.'  Body  heavy,  robust,  not  especially  arched  above  m 
greatly  compressed,  the  .form  somewhat  elliptical ;  the  depth  2J-3J  ia 
the  length  of  the  body.  Scales  large,  thick,  nearly  equal  over  thebo^Jt 
their  posterior  edges  somewhat  serrate;  the  lateral  line  well  developed, 
but  not  as  distinct  as  in  Carpiodes^  slightly  decurved  anteriorly;  tba 
number  of  scales  in  its  course  36-42 ;  13-15  in  a  transverse  series  fitm 
dorsal  to  ventrals.  Dorsal  fin  with  an  elongate  basis,  its  numbtf  of 
rays  25-30 ;  anterior  rays  somewhat  elevated,  their  length  about  half 
that  of  the  base  of  the  fin.  Caudal  not  much  forked.  Anal  fin  not 
much  elevated,  its  rays  about  9  in  number.  Pectorals  and  ventrab 
moderate,  the  latter  with  about  10  rays.  Sexual  x>eculiarities,  if  any,  un- 
known. Coloration  dark,  not  silvery.  Air-bladder  \iith  two  chambeA 
Size  very  large.    A  single  si>ecies  known.    (^;^^6<r,  fish;  /JoDc^  bufEeda) 

113.  !•  bubalns(Raf.)  Ag.— i?ed-fiio?f^A  Buffalo-fish. 

Body  robust,  moderately  CQmpressed,  the  outline  somewhat  elliptical, 
biub  the  back  rather  more  curved  than  the  belly;  depth  2i-3}  in  lengtli. 
Head  very  large  and  thick,  3^  in  length  of  body.  Opercular  appanM 
very  strong,  the  operculum  itself  forming  nearly  half  the  length  of  Art 
head.  Scales  very  large.  Developed  rays  of  the  dorsal  27-29 ;  anal  nfl  ^ 
9 ;  ventrals  10.  Scales  7-37  to  41-6.  Coloration  dull  brownish  olS^ 
not  silvery.  Fins  dusky.  Size  very  large ;  reaches  a  length  of  nearftf 
3  feet  and  a  weight  of  20-30  pounds.  Mississippi  Valley ;  g^ieraQf 
abundant  in  the  larger  streams. 

(Amblodon  buhalus  Raf.  Journ.  Phys.  1B18,  421 ;  AgOAsiz,  Amer.  Jonm.  Set.  Arte,  MH 
19G:  Sderognathus  cijprinellaC.  «fcV.  Hmt.  Nat.  Poiss.  1844,  477:  ""lokih^u*  ptmUm 
Nolson,  Bull.  111.  Mils.  Nat.  Hist,  i,  49:  Ichthyobus  bubalua  Jordan,  Ball.  U.  8.Nai 
Mils,  xii,  214:  Sclcroffnathus  cyprinella  Giinther,  vii,  24.) 

*  See  Jnrdnn,  Bull.  U.  S.  Nat.  Mns.  xii,  207.  There  has  been  perhaps  ft  coataiM 
among  Mr.  Nelson's  types  of  this  species.    One  sent  by  him  to  as  is  sa  IcUohuM, 
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•O.— BUBAJLICHTHTS  Agaasiai. 
Buffalo-fishes, 

kgassiz,  Amer.  Joam.  Sci.  Arts,  1855,  192 :  type  Carpiodca  urus  Ag.) 

Head  moderate  or  rather  large  deep  and  thick,  its  sux>erior  outline 
kpidly  rising ;  its  length  about  4  in  that  of  the  Ixnly.  Eye  moderate, 
edian  or  rather  anterior  in  position.  Suborbital  bones  comparatively 
arrow.  Fontanelle  always  present  and  widely  open.  Mouth  moderate 
r  small,  more  or  less  inferior;  the  mandible  short,  little  oblique,  or 
rpically  quite  horizontal ;  the  mandible  less  than  one-third  the  length 
t  the  head ;  the  premaxillaries  in  the  closed  mouth  below  the  level  of 
le  lower  part  of  the  orbit.  Lips  rather  thin,  thicker  than  in  Ictiobusj 
16  upper  protractile,  narrow,  plicate,  the  plicae  sometimes  broken  up 
ito  granules;  lower  lip  comparatively  full  (for  a  buffalo-fish),  faintly 
licate,  the  plicae  broken  up  into  granules,  the  lower  lip  having  the  gen- 
ral  fi -shaped  form  seen  in  Garpiodes.  Jaws  without  cartilaginous 
tieath.  Muciferous  system  well  developed.  Opercular  apparatus  well 
eveloped,  but  less  so  than  in  Ictiohvs;  the  operculum  strongly  rugose; 
ithmus  moderate.  Pharyngeal  bones  triangular,  with  large  teeth, 
rhich  increase  in  size  fix)m  above  downwards.  Teeth  compressed,  their 
prlnding  edge  blunt,  slightly  arched  in  the  middle,  and  provided  with  a 
ittle  cusp  along  the  inner  margin,  which  is  hardly  detached  from  the 
5I0WD,  and  does  not  rise  above  the  surface.  Gill-rakers  of  anterior  arch 
Blender  and  stiff  above,  growing  shorter  downwards.  Body  ovate  or 
oblong;  the  dorsal  outline  more  or  less  arched;  the  sides  of  the  body 
oompiessed ;  the  ventral  outline  curved  also,  but  to  a  less  degree.  Scales 
"Very  large,  about  equal  over  the  body,  their  posterior  outlines  somewhat 
•enrate.  Lateral  line  well  developed,  nearly  straight,  with  35-42  scales ; 
B-U  in  a  cross-series  from  ventrals  to  dorsal.  Dorsal  fin  beginning 
J^MT  the  middle  of  the  body,  somewhat  in  advance  of  the  ventrals;  its 
^tenor  rays  elevated,  their  height  about  equal  to  half  the  base  of  the 
&,  the  number  of  rays  in  the  dorsal  fin  ranging  from  25  to  30.  Caudal 
&  well  forked,  the  lobes  about  equal,  not  falcate.  Anal  fin  compara- 
^vely  long  and  rather  low,  of  8  or  9  develoi)ed  rays.  Ventrals  moder- 
ate, 10-rayed.  Pectorals  rather  short.  Sexual  peculiarities,  if  any,  un- 
*^wiL.  Coloration  dull  dark  brown,  nearly  plain,  not  silvery.  Fins  oli- 
^«ceou8  or  more  or  less  dusky.  Air-bladder  with  two  chambers.  Size 
luite  large.    This  genus  is  closely  related  to  Ictiohus^  differing  only  in 
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the  somewhat  stronger  teeth.  The  two  genera,  with  perhaps  (Jarpiodet 
also,  should  probably  be  reunited.  Three  species  are  known,  two  in  the 
United  States  and  a  third  in  Central  America.*  [poOpaloq^  bolBdo; 
IxOix;^  fish.) 

1 14*  B.  ams  Ag. — Big-mouthed  Buffalo, 

Body  much  less  elevated  and  less  compressed  than  in  B.  oJ/vf 
the  back  not  at  all  carinated ;  axis  of  body  above  ventrals  about  at  the 
laterat  line,  and  but  very  little  farther  from  the  dorsal  outline  than  from 
the  ventral ;  depth  S-SJ  in  length.  Head  very  stout,  strongly  tnuw- 
versely  convex,  thicker,  larger,  and  less  pointed  than  in  the  other, 
about  4  in  length.  Eye  about  equal  to  snout,  5^  in  head,  much  smalki 
than  in  B,  alius.  Mouth  large,  considerably  oblique,  opening  wellfrf* 
wards.  Mandible  longer  than  eye.  Premaxillary  somewhat  below  sob- 
orbital.  Dorsal  fin  lower  and  less  rapidly  depressed  than  in  the  nert, 
the  longest  ray  scarcely  half  the  length  of  the  base  of  the  fin.  Anal  Ihi 
rounded ;  its  rays  not  rapidly  shortened ;  the  middle  ones  not  mod 
shorter  than  the  longest.  Colors  very  dark;  fins  all  black.  Scahi 
8-41-7;  D.  30;  A.  10.    Mississippi  Yalley ;  in  the  larger  streams. 

(Carpiodes  urus  Agassiz,  Amer.  Joum.  Scl.  Arts,  1854,  355:  Buhdlidilhys  wruif  n^r^ 
et  hanasus  Agassiz,  Amer.  Joum.  Sci.  Arts,  1855,193-195;  Jordan,  L  c.  209.) 

llff*  B*  altas  Nelson. — SmalUmouthed  Buffalo, 

Body  considerably  elevated  and  compressed  above ;  the  dorsal  regioi 
subcarinate ;  belly  thicker ;  depth  2J-2f  in  length ;  axis  of  body  abore  j 
the  ventrals,  below  the  lateral  line,  and  nearly  twice  as  fiir  from  the  \0k 
as  from  the  belly.  Head  moderate,  triangular  in  outline  when  vieired 
from  the  side,  4  in  length.  Eye  equal  to  snout,  4-5  in  length  of  head, 
much  larger  than  in  B.  urm.  Mouth  quite  small,  notably  smaller  aoi 
more  inferior  than  in  B.  vnia.  Mandible  about  equal  to  eye.  Dond 
fin  elevated  in  front  and  rapidly  declined,  the  highest  ray  reachioK 
much  beyond  the  middle  of  the  fin,  the  seventh  ray  about  half  the 
length  of  the  third  or  longest.  Anal  rays  rapidly  shortened  behind,  tht 
middle  rays  much  shorter  than  the  first  long  ones.     Scales  8-^MI; 

*/?.  meridionalis  (Gilnther)  Jordan.  Month  small,  inferior,  sUghtly  coiragitoi 
Depth  3i-JH  in  length.  Head  4-4|,  not  ninch  longer  than  high.  l,ye  rather  saaflr 
one-fifth  of  the  length  of  the  head  and  two-fifths  that  of  the  snoat.  SaborbitakM^ 
TOW.  Anterior  dorsal  rays  not  mnch  produced,  shorter  than  the  head.  Caadal  fixkii 
Origin  of  ventral  vertically  below  the  foui-th  dorsal  ray.  Pectoral  fin  not  extendi^ 
to  ventrals.  There  are  5  longitudinal  series  of  scales  between  the  lateral  line  nd 
the  root  of  the  ventjjil.  Coloration  uniform.  Scales  7-38-7  j  D.  29 ;  A.  10.  Bio  0* 
maciuta,  Guatemala.    (GUnfher.)    {Sclerognathus  mcridionalia  GiinthcTi  vii^  83.) 
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).29;  A.  10;  V.  10.  Coloration  paler;  the  lower  fins  slightly  dusky. 
Gssissippi  Valley  and  southward;  generally  abundant. 

{Caio9tamu8  bubalM  Kirtland,  Bep.  Zool.  Ohio,  1838,  168,  not  of  Eafinesqne:  Buba- 
tMhy9  bubaius  Agassiz,  Amer.  Jonm.  Sci.  Arts,  1855, 195 :  Buhalkhthys  bubalua  Jordan, 
c.  20(5 :  SderognathM  uru8  Giinther,  vii,  22 ;  B,  alius  Nelson  MSS.  in  Jordan,  Proc. 
cad.  Xat.  Sci.  Phila.  1677,  73;  apparently  the  oldest  tenable  name,  certainly  belong- 
ig  to  the  species.) 

61«— CARPIODES  Bafinesqne. 

Carp  Suckers. 

{Sclerognathus  Valenciennes.) 
Kafineaqoe,  Ichth.  Oh.  1820,  56:  type  Catostomus  cyprinus  Le  Suenr.) 

Head  comparatively  short  and  deep,  sometimes  conic,  sometimes 
loot;  its  length  ranging  from  3^  to  5  in  that  of  the  body;  its  upper 
uiiaoe  always  rounded.  Eye  moderate,  median  or  anterior  in  posi- 
km.  Suborbital  bones  well  developed,  their  depth  about* half  that  of  the 
leshy  portion  of  the  cheek  below.  Fontanelle  always  present,  well  de- 
doped.  Mouth  always  small,  horizontal  and  inferior;  the  mandible 
ns  than  one-third  the  length  of  the  head;  the  lips  thin,  the  upper  pro- 
ractile,  narrow,  the  lower  quite  narrow,  /y-shaped,  or  rather  n -shaped, 
lehind ;  both  lips  feebly  plicate  or  nearly  smooth,  the  pHcse  often  more 
V  less  broken  up.  Jaws  without  cartilaginous  sheath.  Muciferous 
ptem  moderately  developed.  Opercular  apparatus  well  developed; 
te  sabopercle  broad ;  the  operculum  in  the  adult  more  or  less  rugose. 
Isthmus  moderate.  Pharyngeal  bones  remarkably  thin  and  laterally 
BQupressed,  with  a  shallow  furrow  along  the  anterior  margin  on  the  in- 
ride,  and  another  more  central  one  on  the  outline  of  the  enlarged  sur- 
*icei  Teeth  very  small,  compressed,  nearly  equally  thin  along  the 
lUe  umer  edge  of  the  bone,  forming  a  fine,  comb-like  crest  of  minute 
(mtores;  their  cutting  edge  rises  above  the  inner  margin  into  a 
ixiBiiient  point.  Gill-rakers  of  anterior  arch  slender  and  stiff  above, 
I'MiiiDg reduced  downwards.  Body  ovate  or  oblong;  the  dorsal  outline 
^tteor  less  arched;  the  ventral  outline  more  nearly  straight;  the  depth 
fionludf  to  one-third  the  length;  the  sides  compressed,  the  back  nota- 
%  so,  finming  a  sort  of  carina.  Caudal  peduncle  short  and  deep. 
Bodes  large,  about  equal  over  the  body,  their  i>osterior  margins  slightly 
•Slate;  lateral  line  well  developed,  nearly  straight,  with  34-41  scales; 
^15  scales  in  a  cross-row  from  dorsal  to  ventrals.  Dorsal  fin  begin- 
^  near  the  middle  of  the  body,  somewhat  in  advance  of  ventrals, 
^*lcate;  its  anterior  rays  elevated  and  often  filamentous,  their  height 
i^giag  fiiom  i  to  1^  the  length  of  the  base  of  the  fin ;  the  number  of 
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developed  rays  ranging  &om  23  to  30.  Gatidal  fin  well  forked,  die 
lobes  cqaal.  Anal  fin  comparatively  long  and  low,  emarginate  (io 
males),  its  number  of  developed  rays  usually  8.  Yentrals  shortub, 
with  usually  10  rays.  Pectorals  short.  Sexual  peculiarities  little 
marked }  in  some  species,  at  least,  the  males  in  spring  have  the  snoot 
minutely  tuberculate.  Coloration  always  plain ;  pale  olivaceous  aboro^ 
white  below,  but  hardly  silvery,  the  fins  all  partaking  of  the  cokxrrf 
the  region  to  which  they  belong.  Air-bladder  with  two  chamben 
Size  medium  or  rather  large.  This  genus  is  very  close  to  Ictiobwwi 
Bubalichthys,  Its  s]>ecies  are  numerous  and  very  difficult  to  determioa 
All  belong  to  the  United  States.    (Latin  carpiodes^  carp-like.) 

*  Dorsal  fin  with  the  anterior  rays  more  or  less  shortened,  their  length  one-half  to 
two-thirds  that  of  the  base  of  the  fin;  muzzle  more  or  leas  conic  and  pn> 
Jecting.  * 

a.  Head  short;  4-5  in  length. 

116.  C.  carpio  (Raf.)  Jordan.— Carp  Sucker, 

Head  comparatively  short,  it«  length  contained  4-5  times  in  tlie 
length  of  the  body.  Body  more  fusiform  than  in  the  others,  compressed, 
but  not  much  arched,  the  depth  2§-3  times  in  the  length.  Antote 
rays  of  dorsal  short,  notably  thickened  and  osseous  at  base,  espedaQf 
in  the  adult ;  the  first  ray  nearer  the  end  of  the  muzzle  than  the  btfi 
of  the  caudal  fin,  the  longest  ray  a  little  more  than  half  the  base  of  *• 
fin ;  caudal  moderately  forked.  Eye  medium,  anterior,  4J  in  heii ! 
Muzzle  short,  but  projecting  much  beyond  mouth.  D.  30;  Latl31 : 
Size  largest  of  the  genus.    Mississippi  Valley ;  generally  abundant 

(Catostomus  carpio  RafiDCsqne,  Ichth.  Oh.  1820,56;  Jordan,  1.  c.  200:  Carpiodit 
mifer  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,484.) 

aa.  Head  intermediate,  its  length  contained  about  4  times  (3f-4f )  in  that  of  bo^T* 
anterior  rays  of  dorsal  not  thickened  at  base. 

117*  C«  tnmldns  B.  &.  G.^-Carp  Sucker, 

Body  elongate,  not  much  elevated ;  the  depth  2f  in  length.  Held 
33-4 ;  the  muzzle  prominent,  but  rather  bluntish.  Front  scarcely  cflB* 
cave  above  eyes,  the  profile  forming  a  eomewliat  uniform  curve.  Bj* 
small,  nearly  6  in  head.  Anterior  rays  of  dorsal  moderately  elevatrff 
less  than  three-fourths  the  length  of  the  fin ;  the  first  ray  nearly  wt 
way  between  snout  and  base  of  caudal.  Caudal  lobes  blunt;  subof 
bitals  narrow,  small.  Scales  6-37-5;  D.  24-27;  A.  8;  V.  10.  Ohiott 
the  Kio  Grand^  and  Upper  Missouri ;  common.    Distinguished  froB 
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preceding  by  the  much  smaller  eye.  This  description  is  based  ou 
cimens  from  Wabash  River. 

^rpiodes  cyprinu$*  Jordan,  I.  c.  198:  Corphdes  tumidus  Baird  &,  Girard,  Proc.  Acad. 
.  Sci.  Philo.  1854, 28 :  Carpiodes  damalis  Girard,  Proc.  Acad.  Nat  Sci.  Phila.  1856, 
:  Carpiadcs  grayi  CopCf  Proc.  Amer.  Pbil.  Soc.  Phila.  1670,482.) 

8«  C*  thompsonl  Agassiz. — Lake  Carp. 

Body  stout,  short,  the  back  much  arched,  the  depth  2.}  in  length. 

• 

iad  4  to  4^  in  length,  the  muzzle  moderately  pointed.  Dorsal  rays 
Dsiderablj'^  elevated,  two-thirds  as  long  as  base  of  fin.  Eye  small,  5J 
head.  Tip  of  lower  jaw  much  in  advance  of  nostrils,  maxillary 
aching  line  of  orbit.  Anterior  suborbital  large,  deep,  roundish.  Ori- 
II  of  dorsal  about  midway  of  body.  Scales  rather  closely  imbricated, 
39  to  41-6 ;  D.  27 ;  A.  7 ;  V.  10.  Great  Lake  region  j  abundant.  Per- 
•ps  identical  with  the  preceding. 

Agassiz,  Amer.  Joarn.  Sci.  Arts,  1855,  191 ;  Jordan,  1.  c.  198.) 

1.  Head  loug,  about  3|  in  length. 

19.  €•  bison  AgasRiz. 

Head  long,  contained  about  3^  times  in  length-  to  base  of  caudal, 
uzzle  elongate-conic,  so  that  the  eye  is  nearly  median,  the  middle  of 
le  length  of  the  head  falling  in  front  of  its  posterior  margin.  Body  iiot 
nch  arched,  dei>th  3  in  length.  Anterior  rays  of  dorsal  prett>"  high, 
)t  much  shorter  than  the  base  of  the  fin,  not  thickened  at  base.  Lips 
ell  developed.  Eye  large,  4^  in  head.  Scales  7-40-5 ;  D.  27  ;  A.  7  ; 
'.  10.    Mississippi  Valley. 

(Agawiz,  Amer.  Jonm.  Sci.  Arts,  1854,  356 ;  Cope,  Proc.  Amer.  Pbil.  Soc.  Phila. 
370,48:5;  Jordan,  1.  c.  197.) 

^Dorsal  fin  with,  the  aaterior  rays  very  much  elevated  and  attenuated,  about  equal- 
ling, or  more  usually  exceeding,  the  length  of  the  base  of  the  tin. 

IM<  C.  cjrpriniist  (Le  Sueur)  Agassiz. — Quillback;  Spear-fish;  Sail-fish;  Skimback, 

Muzzle  conic,  projecting^  obtusely  pointed,  tip  of  the  mandible  reiich- 
ig  to  opposite  nostrils ;  maxillary  reaching  to  opposite  firont  of  orbit, 
interior  suborbital  as  deep  as  long.  Hea^l  32-4  in  length.  Eye  large, 
iHj  in  length  of  head.  Body  much  arched  above,  the  depth  2^2 J 
1  length.     First  ray  of  dorsal  usually  nearer  muzzle  than  base  of 

*The  original  Catostomus  cyprinus  was  described  from  tributaries  of  Chesapeake 
ly.  It  cannot  be  the  present  species,  as  the  dorsal  is  described  and  iigured  as 
!DDgly  falcate  and  the  caudal  deeply  forked.  We  have  seen  no  specimens  from  the 
^nal  locality. 

Possibly  two  or  three  species  are  here  included :  velifery  with  the  anterior  dorsal 
rs  longer  than  the  fin ;  cyprinuSj  with  them  somewhat  shorter ;  and  cutiaanserinus, 
Ih  a  blunter  snout  and  the  dorsal  rays  very  long. 


120      CONTEIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — V7. 

caudal.  Caudal  deeply  forked,  its  lobes  slender,  the  upper  the  longa. 
Scales  7-37-5 ;  D.  26  or  27.  Chesapeake  Bay  to  Missisaippi  Yallej; 
generally  abundant. 

(f  Catostomus  cijpritiua  Le  Sncnr,  Joam.  Acad.  Nat.  Sci.  Phila.  1817, 91 ;  GfinUWi  TJ^ 
12 :  Catostomus  velifer  Rafinesqne,  Ichth.  Oh.  1820,  56 :  Carpiodea  veliftr  Cope,  ?n€» 
Amer.  Phil.  Soc.  Phila.  1870,  482 :  Carpiodea  velifer  Jordan,  L  c.  196:  Caf^todM  estiMh 
serinus  Copo,  Proc.  Aid  or.  Phil.  Soc.  Phila.  1870,  481 :  Carpiodea  atUaamamimu  Joidai, 
1.  c.  196 :  Carpiodea  aelene  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  41.) 

121.  €•  diflTormis  Cope. 

Muzzle  exceedingly  blunt,  so  that  the  anterior  edge  of  the  mandiblea 
in  line  with  the  anterior  rim  of  the  orbit,  and  the  maxillary  reaches  is 
the  anterior  edge  of  the  pupil.  Anterior  suborbital  deeper  than  limg; 
Head  4  J  in  length.  Eye  quite  large,  3^-4  in  head.  Body  arched,  tbe 
depth  somewhat  less  than  half  the  length.  First  ray  of  dorsal  neaier 
muzzle  than  base  of  caudal.  Scales  6-35-4;  D.  24;  A.  8;  Y.  9.  Ohio 
Valley;  not  common.    Perhaps  a  deformity  of  the  preceding. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  480 ;  Jordan,  1.  c.  195.) 

62.— CrCLEPTUS  Rafinesque. 

Black  Horse. 

(Rafinesque,  Joiim.  Phys.  Chim.  Hist.  Nat.  Paris,  1819,  421 :  type  CjfcUphu  nigr*' 
cena  Raf.  =  Catoatomua  elonnfatua  Lo  Sueur.) 

Head  very  small,  short  and  slender,  its  length  contained  G-7  times  in 
that  of  the  body ;  its  upper  surface  rounded.  Eye  small,  behind  the 
middle  of  the  head ;  not  very  high  up,  its  length  G-8  in  that  of  the  head. 
Suborbital  bones  small  and  narrow.  Fontanelle  entirely  obliterated  1? 
the  union  of  the  parietal  bones.  Mouth  small,  entirely  inferior,  over- 
lapped by  the  projecting  snout ;  the  upper  lip  thick,  pendent,  covered 
with  3-5  rows  of  tubercles,  the  outer  quite  large,  the  inner  small;  lower 
lip  moderate,  formed  somewhat  as  in  CatostomuSj  but  less  full,  indeed 
behind.  Jaws  with  rudimentary  cartilaginous  sheath.  Mudferoos  i^ 
tem  not  greatly  developed.  Opercular  apparatus  not  greatly  devel- 
oped; the  operculum  smooth  and  narrow.  Isthmus  moderate.  ffiU* 
rakers  moderately  long,  soft.  Pharyngeal  bones  strong ;  the  teeth  8toa| 
increasing  in  size  downwards,  rather  wide  apart.  Body  elongate,  mod- 
erately compressed,  not  much  elevated ;  the  caudal  peduncle  long;  tlie 
greatest  depth  contained  4-6  limes  in  length.  Scales  moderate,  about 
equal  over  the  body,  not  closely  imbricated,  with  wide,  exposed  Bor 
faces,  the  number  in  the  lateral  line  from  55-60,  and  about  17  in  a  txaos* 
verse  series  from  dorsal  to  ventrals.  Edges  of  scales  crenate.  LatienI 
line  well  developed,  nearly  straight.    Fins  rather  large,  dorsal  fin  to- 
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{iimmg  in  front  of  ventrals  and  ending  just  before  anal,  of  about  30  rays, 
strongly  falcate  in  front,  the  first  and  second  developed  rays  in  length 
more  than  half  the  length  of  the  base  of  the  iin,  the  rays  rapidly  short- 
ened to  about  the  eighth,  the  length  of  the  remaining  rays  being  nearly 
uniform  and  all  short.    Caudal  fin  large,  widely  forked,  the  lobes  about 
eqnaL    Anal  fin  quite  smaU,  low,  of  7  or  8  developed  rays,  scaly  at  base. 
Ventrals  moderat  e,  with  10  rays.     Pectorals  elongate,  somewhat  fal 
eate.    Sexual  peculiarities  somewhat  marked ;  the  males  in  spring  with 
black  pigment  ^  the  head  then  covered  with  small  tubercles.    Air-blad- 
der with  two  chambers,  the  anterior  short,  the  posterior  elongate.    One 
Bpedes  known.     (xuxXoq^  round;   Xstzto^j  slender.    ^^The  name  means 
small  round  mouth." — Bafinesqtie.) 

199.  €•  elongr&tns  (Lo  Sueur)  Ag. — Black  Horae;  Gourd-seed  Sucker;  Missouri 
Sucker;  SuckereL 

Depth  4-5  in  length ;  head  C-8^.  Eye  small,  0-7  in  length  of  head. 
Longest  dorsal  rays  a  little  longer  than  head.  Pectorals  rather  longer 
than  head.  Dorsal  rays  30 ;  anal  7  or  8 ;  scales  9-50-7.  Coloration  very 
dark,  the  males  almost  black.  Size  large.  Length  of  adult  1  ^2^  feet. 
Idississippi  Valley;  rather  common.    A  singular  and  interesting  fish. 

^      {Cuto9tomus  elongi0us  he  SneuT,  Jouro.  Acad.  Nat.  Sci.  Phila.  1817|  103:  Scleroffna- 
tkudongatus  GUnther,  vii,  23;  JordaD,  ].  c.  189.) 

63.— PANTOSTEUS  Cope. 
Hard-headed  Suckers. 

(Cope,  Lieat.  Wheeler's  ExpL  W.  lOOtb  Mor.  v,  C73, 1876 :  type  ARnomus  platjfrhynchus 
Cope.) 

Head  moderate  or  rather  small,  4-5  times  in  length  of  body,  flattish 
tod  rather  broad  above,  anteriorly  somewhat  pointed.    Eye  rather 
SDaO,  usually  behind  the  middle  of  the  head.     Suborbital  bones  narrow, 
^kCatosiofMis.     Bones  of  head  rather  thick,  the  two  parietal  bones 
flnnly  united,  entirely  obliterating  the  fontanelle.     Mouth  rather  large, 
®^tirely  inferior ;  each  jaw  with  a  more  or  less  developed  cartilaginous 
^oath,  separable  in  alcohol,  essentially  as  in  Chondroatomaj  Acrochilmy 
tod  related  genera.    Upper  lip  broad,  papillose,  with  a  rather  broad, 
ftee  margiu  and  2  or  more  series  of  tubercles.    Lower  lij)  largely  devel- 
<fped,  with  an  extensive  free  margin  deeply  incised  behind,  but  less  so 
%n  in  Catastomus.    Pharyngeal  bones  and  teeth  essentially  as  in  Cdtos- 
fewtt*.    Isthmus  quite  broad.    Body  generally  elongate,  subterete,  and 
^ttle  compressed.    Scales  quite  small,  80-105  in  th^  course  of  the  lat- 
eral line  and  30-^  in  a  cross-series  between  dorsal  and  ventrals,  usually 
iQore  or  less  reduced  in  size  and  crowded  forward,  as  in  CatostomvA^ 
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Lateral  line  well  developed,  straightish.  FIds  generally  rather  bo 
First  ray  of  dorsal  usually  about  midway  of  body,  its  rays  few,  \ 
in  number.  Ventrals  inserted  rather  under  i)osterior  part  of  doi 
their  rays  10  or  9.  Anal  short  and  high,  winh  7  developed  rays.  ( 
dal  rather  shallow-emarginate.  Pectorals  well  develoi)ed.  Air-b 
der  with  two  chambers.  Size  rather  small.  Species  numerous  in 
Rocky  Mountain  region,     (-cix,  all ;  otfriov,  bone.) 

•  Scales  moderate,  80-85  in  the  lateral  line. 

a.  Scales  subcqual  over  the  body,  not  reduced  forwards. 

123*  P*  picbeius  (Baird  &  Girard)  Jordan. 

Body  rather  stout,  subfusiform.  Head  slender,  rather  short,  ^ 
length.  Eye  5  in  head.  Ventrals  reaching  nearly  to  vent.  Scj 
small,  scarcely  crowded  anteriorly,  80  in  the  lateral  line,  20-30  i 
cross-series.  Depth  4^  in  length.  Dorsal  midway  between  snout  i 
upper  caudal  rays.  Caudal  short,  eraarginate.  Color  dark  bro 
Mntly  mottled  5  sides  with  orange  in  the  males.  (Girard,)  Lake  C 
man,  Mexico. 

(CatoHtotnm  plebeius  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  28:  Col 
mua plebejus  Giintlier,  vii,  15;  Jordan,  1.  c.  184.)  ^ 

194.  P.  delphlnns  Cope.  ^ 

"The  dorsal  outline  is  arched,  the  head  flat  above,  not  elevated  bel 
and  much  depressed  on  the  muzzle.  The  muzzle  is  wide  and  does 
project  beyond  the  upper  lip,  which  is  appressed  to  it«  lower  face 
bears  four  rows  of  warts;  its  smooth  commissural  part  is  narrow, 
the  lower  lii)  the  tubercles  advance  nearly  to  the  commissure;  tbi 
is  deeply  emarginate  posteriorly.  The  eye  enters  the  length  of  the  1 
5  times,  2 J  times  measuring  the  muzzle,  and  twice  the  interorbita 
gion.  Head  4§  times  in  length  to  end  of  caudal  ba«al  scales.  Seal 
30  longitudinal  series,  between  doi;sal  and  ventral  fins.  Ventral 
markably  short,  extending  little  more  than  half  way  to  vent,  origi 
ing  under  posterior  third  of  dorsal.  Pectorals  well  separated.  Isth 
wide.  Color  above  blackish,  with  a  strong  inferior  marginal  shad 
the  lower  part  of  the  side^,  and  the  lighter  tint  above ;  a  brown 
just  above  axilla  is  cut  oft'  from  it  by  a  band  of  the  yellow  color  w 
covers  the  belly  and  head  below.''    (Cope.)    Probably  from  Green  B 

(MinomuH  delpliinus  Cope,  Hayden's  Geol.  Surv.  Wyom.  Terr.- 1872,  436.) 

125.  P.  bardus  Cope. 

This  species  is  distinguished  by  its  very  short  head  and  marked 
oration,  resembling  in  that  respect  the  C,  guzmaniensUs  of  Girard; 
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this  species  it  has,  however,  nothing  else  in  common.  "Head  wide, 
muzzle  not  projecting  beyond  upper  lip;  latter  not  pendant,  with 
narrow,  smooth  commi§sure  and  3  or  4  rows  of  tubercles.  Lower 
Bp  deeply  incised,  tubercular  to  near  inner  edge.  Eye  5.25  times  in 
length  of  head,  twice  in  iuterorbital  width.  Head  5  times  to  end  of 
basal  caudal  scales.  Form  stout.  Body  cylindric  anteriorly.  Dorsal 
fin  nearer  end  of  muzzle  than  end  of  caudal  scales.  Scales  of  body 
snbequal,  in  30  longitudinal  rows  between  dorsal  and  ventral  fins, 
latkT  originating  beneath  hinder  border  of  dorsal,  not  quite  reaching 
vent.  Pectorals  well  separated.  Isthmus  wide,  narrower  than  in  M.  del- 
pkinus.  Color  blackish  above;  abroad  olive  band  from  upper  part  of 
opercular  border  along  upper  half  of  caudal  peduncle,  and  a  broad  black 
band  below,  narrowing  to  a  line  along  the  middle  of  the  peduncle ;  be- 
low yellowish,  a  band  of  the  same  cutting  oflf  a  blackish  area  above  the 
axilla,  as  in  the  last  species."  (Cope,)  Probably  from  Green  River. 
This  species  and  the  two  preceding  are  not  well  separated. 

(M'tHomua  hardus  Cope,  Hayden's  Geol.  Surv.  Wj'om.  Terr.  1872,  4IJ6.) 

•0.  Scales  very  much  reduced  and  crowded  anteriorly ;  upper  lip  full,  pondent ;  car- 
tilaginous Bheaths  on  jaws  well  developed,  the  commissure  transverse  and 
abniptly  angulate  at  the  comers  of  the  mouth. 

liO.  P.  platjrrrltjrnchns  Cope. 

Body  extremely  elongate,  the  depth  5J-7  in  length.  Head  4^  in 
length,  short  and  wide,  with  depressed  and  expanded  muzzle,  which 
considerably  overhangs  the  mouth.  Isthmus  very  wide.  Dorsal  rays 
11;  ventral  rays  9;  scales  15-8G-12.  Belly  and  lower  fins  yellowish, 
probably  red  in  hfe.    Utah  Lake.    Perhaps  identical  with  the  next. 

(AfiRomiw  platyrhynchus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  134 ;  Jordan,  1.  c. 
183.) 

It7.  P.  generosns  (Girard)  Jordan. 

Body  moderately  elongate,  the  depth  4J-5  in  the  length.  Head 
wther  short,  4^  in  length,  not  specially  broadened ;  muzzle  not  greatly 
orerhanging  the  mouth.  Lower  lip  full,  with  4  or  5  rows  of  tabercles ; 
''Pper  with  2.  Isthmus  very  broad.  Head  with  conspicuous  mucous 
tttbes.  Tx)wer  fins  large.  Dorsal  rays  9  (rarely  10);  ventral  rays  10 
('^ly  9) ;  scales  11  to  14-83  to  87-13  to  15.  Light  brown  above,  with 
^nsky  spots  and  clouds ;  males  with  the  chin  and  fins  red,  and  a  crim- 
en lateral  band.  Eio  Grande  to  Mojave  Desert  and  Great  Basin  of 
tFtah ;  very  abundant. 

(Cato$tomu9  generoms  Girar^y  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  174:  Minomu8  jarro- 
Hi  Cope,  Pioo.  Amer.  Phil.  Soc.  Phila.  1874,  35;  Jordan,  1.  o.  l83.) 

*'  Scolefl  very  small,  100-105  in  the  lateral  line. 
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128.  P.  virescens  Cope. 

Body  elongate,  compressed,  the  caudal  peduncle  contracted.  Head 
short,  wide,  5  iu  length.  Muzzle  obtuse,  little  projecting.  Upper  lip 
wide  5  lower  lip  full,  emarginate.  Jaws  with  well-developed  cartilagi- 
nous sheaths.  Scales  much  reduced  in  size  forwards.  Dorsal  rays  10; 
ventral  9;  scales  18-103-16.  Color  olive  j  lower  surface  yellow.  Head- 
waters of  Arkansas  River. 

(Cope,  Wheeler's  Expl.  W.  lOOtb  Mer.  v,  675, 1876 ;  Jordan,  L  c.  182.) 

64.— C  ATOSTOmUS  Le  Saeor. 
Suckers. 

(Hylomyzon  Agassiz ;  Acomua  and  Minomus  Girard.) 

(Le  Saeur,  Journ.  Acad.  Nat.  Sci.  Phila.  1,  89, 1817 :  type  Cyprinus  oato9iowmi  Taiaiias 
Cat08iomu8  longiraatrum  Le  Sueur.) 

Head  more  or  less  elongate,  it^  length  ranging  firom  3^  to  5  times  h 
that  of  the  body.  Eye  usually  rather  small,  high  up,  and  median  or 
more  or  less  posterior  in  position.  Suborbital  bones  narrow,  longer 
than  broad,  much  as  in  Moxostoma.  Fontanelle  always  preset,  osoallj 
widely  open,  in  two  species  reduced  to  a  narrow  slit,  but  never  whdlr 
obliterated.  Mouth  rather  large,  always  inferior,  and  sometimes  oota^ 
bly  so ;  the  upper  lip  thick,  protractile,  papillose ;  the  lower  lip  greadf 
developed,  with  a  broad  free  margin,  deeply  incised  behind,  so  that  ft 
forms  two  lobes,  which  are  often  more  or  less  separated.  MandiUe 
horizontal,  short,  not  one-third  the  length  of  the  head  and  not  reaching 
to  opposite  the  eye.  Lower  jaw  usually  without  distinct  cartilagiooos 
sheath.  Opercular  apparatus  moderately  developed,  not  rugose.  Pta^ 
ryngeal  bones  moderately  strong,  the  teeth  shortish,  vertically  com-  | 
pressed,  rai)idly  diminishing  in  size  upwards,  the  upper  surface  of  the 
teeth  nearly  even  or  somewhat  cuspidate.  Body  oblong  or  eloogs^ 
more  or  less  fusiform,  subterete,  more  or  less  compressed.  Scales  ooor 
paratively  small,  typically  much  smaller  and  crowded  anteriorly,  Dm 
number  in  the  lateral  line  ranging  from  about  50  to  115,  the  number  in  i 
transverse  series  between  dorsal  and  ventrals  from  15  to  40.  Lateral  liM 
well  developed,  ^traightish,  somewhat  decurved  anteriorly.  Fins  vii 
ously  developed.  Dorsal  with  its  first  ray  nearly  midway  of  the  bodfi 
with  from  9  to  14  developed  rays.  Anal  fin  short  and  high,  with  probabtr 
always  7  developed  rays.  Ventrals  inserted  under  the  middle  or  posfcd- 
rior  part  of  the  dorsal,  typically  with  10  rays ;  in  one  subgenus  usoallf 
9 ;  the  number  often  subject  to  variation  of  one.  Caudal  fin  osnalif 
deeply  forked,  the  lobes  nearly  equal.    Sexual  peculiarities  not  muck 
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rked ;  the  fins  biglier  in  the  male  and  the  anal  somewhat  swollen  and 
»ereiilate  in  the  spring.  Breeding  males  in  some  species  with  a  rosy 
orange  lateral  band.  Air-bladder  with  two  chambers.  Vertebrae  in 
commersoni  and  0.  nigricans  45-47.  Species  very  numerous,  all  be- 
iging  to  the  United  States,  except  the  Siberian  C.  rostratus  Tilesius. 
iTw,  inferior ;  <r7o/ia,  mouth.) 

>calcs  very  small,  mucli  reduced  and  crowded  anteriorly,  83-115  in  the  lateral  line. 
(Catantomus.) 

a.  Fontanello  almost  obliterated,  reduced  to  a  narrow  slit;  each  jaw  with  a  well- 
developed  cartilaginous  sheath  (as  in  J*antoateu8), 

99.  €•  discobolus  Cope. 

Body  subtercte,  compressed  behind,  the  depth  5  in  length.  Interorb- 
a1  space  2  in  head.  Head  quite  short,  broad  and  rounded  above,  4J  in 
Jngth.  Eye  small,  far  back  and  high  up,  6  in  head.  Mouth  very 
irge,  inferior,  beneath  the  projecting  snout.  Upper  lip  very  full,  pen- 
ent^  with  about  5  rows  of  tubercles.  Lower  lip  very  full,  moderately 
iicised,  with  about  10  rows,  a  notch  separating  the  upper  lip  from  the 
)wer.  Each  jaw  with  a  slightly  curved  cartilaginous  sheath  on  its 
dge,  the  two  parallel  with  each  other  and  fitting  closely  together. 
'ins  small.  Dorsal  11 ;  caudal  little  forked ;  scales  15-90-11,  irregular, 
olore  dusky.    Size  small.    Idaho  to  Wyoming  and  Arizona. 

(Cope,  Hayden's  Geol.  Surv.  Wyom,  Terr.  1870, 435 ;  Jordan,  1.  c.  179.) 

.  Fontanelle  weU  developed  ;  jaws  without  evident  cartilaginous  sheath. 
5.  Upper  lip  very  broad,  with  several  (5  or  G)  rows  of  large  papillse. 

to.  €•  laUplnilis  Baird  &  Girard. 

Body  slender  and  elongate ;  the  caudal  peduncle  e>specially  long  and 
ry  slender ;  the  depth  6J  in  the  length.  Head  moderate,  4^  in  length, 
flier  slender,  with  prominent  snout  and  rather  contracted,  inferior 
mtb.  Outline  of  the  mouth  triangular,  the  apex  forwards.  The  lips 
ry  thick,  greatly  developed ;  lower  lip  incised  to  the  base;  itspos- 
ior  margin  extending  backwards  to  opposite  the  eye.  Jaws  with  a 
jbt  cartilaginous  pellicle.  Eye  small,  high  up.  Preorbital  bone 
)ady  scarcely  twice  as  long  as  deep.  Scales  long  and  low,  posteriorly 
inded,  their  horizontal  diameter  greater  than  the  vertical,  17-98  to 
5-17.  Fins  excessively  developed,  especially  in  the  males,  the  free 
rder  of  the  dorsal  deeply  incised.  Height  of  each  of  the  three  verti- 
[  fins  in  the  males  greater  than  the  length  of  the  head.  Dorsal  13,  in- 
rted  nearer  snout  than  base  of  caudal.  Caudal  very  strong,  the  rudi- 
mtary  rays  at  its  base  unusually  developed.    Least  depth  of  tail  less 
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than  one-third  the  head.    Coloration  silvery ;  the  males  probably  ro^ 
and  tuberculate  in  spring.    Gila  region  to  Wyoming;  not  abondaut 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388;  GUnthar,  vii,14;  Jordio, 
1.  c.  178 :  f/  Catofttomus  gazmaniensia^  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  173.) 

131.  €•  rctropinnis  Jordan. 

Body  long  and  slender,  subterete,  compressed  behind,  the  form  es- 
sentially that  of  C.  longirostris,  the  depth  contained  5J  tirne^  in  tin 
length.  Head  large,  4  in  length  of  body,  the  interorbital  space  brood 
and  flat,  2^  in  length  of  head,  ^ye  small,  high  up  and  rather  posterior. 
Preorbital  bone  very  long  and  slender,  its  length  about  3  times  id 
depth.  Mouth  large,  precisely  as  in  C  latipinimy  the  upper  lip  pendent) 
very  large,  with  (iS  series  of  tubercles.  Dorsal  fin  not  elongated  or 
especially  elevated,  its  rays  11,  the  beginning  of  the  dorsal  much  neawr 
base  of  caudal  than  snout.  Caudal  fin  long  and  strongly  forke<l.  Anal 
fin  long  and  high,  reaching  base  of  caudal.  Ventrals  not  reaching  vent 
Caudal  peduncle  stout  and  deep,  its  least  depth  more  than  one-thiri 
length  of  head ;  its  length  about  two-thirds  that  of  head.  Scales  quite 
small,  about  as  in  longirostris,  the  exposed  portion  not  notably  length- 
ened. Chest  with  well-developed  scales.  Scales  16-100-14.  Colora- 
tion dusky  brown,  a  dusky  lateral  band,  pale  below,  the  dark  colors  ex- 
tending low.    Snout  quite  dark.    Size  large.    Montana  to  Nebraska. 

(Jordan,!,  c.  178.) 
hh,  Uppt^r  lip  com  para*  ively  thin  and  narrow,  with  bnt  few  (3  or  4)  rows  of  papUl» 
132*  Cm  longirostris  Lc  Sueur. — Long-nosed  Sucker;  Xorthern  Sucker, 

Body  elongate,  subterete,  the  depth  4^^^  in  length.  Head  quite 
long  and  slender,  44-4:}  in  length,  depressed  and  flattened  above,  broad 
at  base,  but  tai)ering  into  a  long  snout,  which  considerably  dveriiangl 
the  large  mouth.  Lips  thick,  coarsely  tuberculate,  the  upper  lip  lutf- 
row,  with  2  or  3  rows  of  tubercles.  Eye  rather  small,  behind  the  mid- 
dle of  the  head.  Scales  very  small,  much  crowded  forwards,  95-114  in 
the  course  of  the  lateral  line,  and  about  29  (20-31)  in  a  cross-row  flpoffl 
dorsal  to  ventrals.  Dorsal  rays  10  or  11.  Males  in  spring  with  the  bead 
and  anjil  fin  profusely  tuberculate,  the  tubercles  on  the  head  small;  the 
sides  at  that  season  with  a  broad  rosy  band.  Size  large ;  the  largest 
species  in  the  genus.    Great  Lakes  and  Ui)per  Mississippi  Valley  to 


*  Thin  is  probably  a  distinct  specie.s.  It  is  stout<'r  than  C.  latlpinnit,  with  iboittf 
and  deeper  caudal  iieduncle  aud  h)wer  iius.  A  blackish  lateral  baud.  D.  1^;  LatL 
about  90.  Upper  lip  with  4  rows  of  papilhc.  The  original  type  from  Loko  Qpimili 
Chihuahna,  is  now  lost. 
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Jaska;    very   abandant  nortliward.     The  most  widely  distributed 
pecie^. 

{Cyprinua  catostomus  Forster,  Phil.  Trans.  1773,  155:  Catostomus  longirostrum  and 
Mdwrnus  Lo  Saour,  Journ.  Acad.  Nat.  Sci.  Phila.  1817, 102, 107 :  Catostomus  forsterianus 
iichanlsou,  Franklin's  Journal,  18*23, 720 :  Catostomus  aurora  A^assiz,  Lake  Superior, 
t60:  Catostomus  hudsonius  GUnther,  vii,  13 :  Catostomus  griseas  GUnther,  vii,  14 ;  Jordan, 
Lc.175.) 

M3.  €•  tahoensis  Gill  &.  Jordan. — Tahoe  Sucker, 

Rather  stouter,  the  depth  4^-5  in  length.  Head  very  large  and  long- 
acuminate,  the  muzzle  nearly  one-half  itslength,  overhanging  the  rather 
largo  mouth.  Lips  moderate,  the  upper  pendent,  with  about  3  rows  of 
small  papillie ;  the  lower  rather  full,  similarly  papillose.  Eye  nearly 
median,  rafther  small,  8J  in  head.  Scales  small  and  crowded  forwards, 
closely  imbricated,  85-90  in  the  course  of  the  lateral  line,  and  about 
28  in  a  cross-series  from  dorsal  to  ventrals.  Dorsal  short,  but  longer 
than  high,  its  rays  10.  Coloration  very  dark;  fins  dusky;  scales  every- 
irhere  finely  punctate.  Breeding  males  profusely  tuberculate.  Size 
large.    Lake  Tahoe ;  very  abundant. 

(Jordan,  1.  c.  173 ;  Jordan  &>  Henahaw,  Rept.  Chief  Engin.  app.  nn,  1878, 188.) 

••Scales  small,  crowded,  and  smaller  anteriorly  than  posteriorly,  58-75  in  the  conrse 
of  the  lateral  line.     (Decactylus  Rafinesqne.*) 
c  Upper  lip  thick  and  full,  with  several  (5-8)  rows  of  papillae. 

d.  Fontanelle  ver^''  small  and  narrow  ;  both  jaws  with  a  weak  cartilaginous 

sheath. 

« 

l^»  C.  araopns  Jordan. 

Body  elongate,  fusiform,  subterete,  the  greatest  depth  4^-4^  in 
kngth.  Head  small,  conical,  4§  in  length.  Mouth  quite  large,  with 
fon,  thick  lips,  the  upper  very  wide  and  pendent,  with  about  6  rows  of 
V€iy  strong  papillae ;  lower  lip  two-lobed,  similarly  papillose.  Inter- 
<*Wtal  space  wide,  convex.  Eye  elevated,  posterior,  quite  small.  Fins 
moderate;  dorsal  higher  than  long,  with  10,  rarely  11,  rays;  ventral 
Wys  10.  *  Scales  small,  crowded  forwards,  10  or  9-70-8.  Color  dark ; 
^es  with  dark  punctulations.    Nevada  and  Southern  California. 

(Jordan,  1.  c.  17:^;  Jordan  &  Henshaw,  Rept.  Chief  Engin.  app.  nn,  1878, 188.) 

^  Fontanelle  weU  develope<l ;  lips  without  evident  cartilaginous  sheath, 
e.  Lateral  line  with  70-80  scales.  ^ 

IStl.  €•  labiatns  A^tcs. 

H^ad  4|  in  length,  rather  bluntish.  Mouth  moderate,  the  labial  pa- 
>illae  largely  developed ;  the  upper  lip  full,  with  about  5  rows  of  large 


*  Rafineiiqaey  Ichth.  Oh.  4820,  60 :  type  Catostomus  hostoniensis  Le  Sneor.    (de«a,  ten ; 
MTvAocy  toes;  i,  e.,  10  Teutxal  rays.) 
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but  rather  sparse  papillse.  Scales  12-74-10.  Dorsal  fin  shorty  hig^ 
than  long,  of  aboat  11  rays.  Color  dark  above ;  sides  donded  wift 
black  and  yellow.    Klamath  Lake,  Oregon.    A  little-known  species. 

(Ayres,  Proc.  Acad.  Nat.  Sci.  Cal.  1855,  32 ;  Jordan,  1.  c.  173.) 
136*  C*  macrochilns  Grd. — Columlna  Biver  Sucker, 

Body  heavy  forwards.  Head  large  and  heavy,  convex*  Snout  blani, 
much  overlapping  the  horizontal  mouth.  Mouth  quite  large,  withTeiy 
large  lips,  the  upper  full  and  pendent,  with  6S  rows  of  strong  pi^ 
pillse.  Head  large,  4^  in  length,  rather  narrow,  quadrangular,  tliB 
snout  projecting.  Eye  large.  Dorsal  fin  much  longer  than  high,  id 
rays  about  15.  Pectorals  long  and  narrow ;  caudal  well  forked.  Head 
4  in  length.  Scales  12-72-10.  Coloration  rather  dark ;  a  du£ky  lat^ 
stripe;  below  abruptly  pale.    Columbia  Eiver. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1856,  175 ;  Jordan,  1.  c.  171.) 
137*  C*  occidentalis  Ayres. —/Sacramento  Sucker. 

Body  rather  slender,  little  elevated.  Mouth  comparatively  smaBf 
smaller  than  in  0.  commersoni ;  the  upper  lip  with  5  or  G  rows  of  smalU 
papillae ;  lips  rather  thin.  Head  quite  small,  rounded  above,  4J  ii 
length,  the  profile  steeper  than  in  C,  commersoni^  the  snout  mon 
pointed,  the  two  sides  of  the  head  more  convergent  forwards.  ?y» 
small.  Dorsal  fin  longer  than  high,  its  rays  12-14;  caudal  well  forkedf 
the  upper  lobe  the  longer.  Scales  13-75-10.  Dark  above,  gradoaOf 
X)aler  below.  Streams  of  California^  abundant  in  the  Sacramento  aod 
San  Joaquin. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Hist.  1854,  18;  Jordan,  1.  c.  172.) 

138.  €•  bcmardini  Girard. 

Color  blackish.  Fins  rather  high.  Lateral  line  with  80  scsdes  (a^ 
cording  to  the  figure).  Eye  large.  Head  5  in  length.  Mouth  smafly 
with  broad  lips.  Eio  Huagui,  Mexico,  west  of  the  Sierra  Madre.  {OWorl] 
This  species  is,  perhaps,  allied  to  C.  occid^ntalisj  but  may  beaPanloftM 

(Gu-ard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  175.) 
ee.  Lateral  lino  with  00-05  scales. 

139.  €•  ardCQS  Jor.  &  Gilb. 

Body  rather  elongate,  little  compressed,  the  back  broad.  Hcai 
broad,  conical.  Mouth  entirely  inferior,  the  mandible  horizontal;  upp* 
lip  very  wide,  full,  pendent  with  about  8  rows  of  coarse^  irregular  papOte; 
lower  lip  very  broad,  coarsely  papillose,  cut  to  the  base  by  a  sharpie 
cision.  Eye  very  small,  7  in  head,  3  J  in  interorbital  width.  Dorsal  111 
long  and  low,  its  anterior  rays  three-fourths  t^e  base  of  the  fln,  bdf 
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iger  than  the  last  rays ;  pectorals  and  ventrals  short  5  caudal  short ; 
al  long.  Pharyngeal  bones  rather  weak,  with  smallish  teeth.  Black- 
i  above ;  males  with  the  sides  rosy ;  fins  dark.  Head  3|  5  depth  4^. 
.  13 ;  A.  7 ;  scales  9-65-9.    L.  18  inches.    Utah  Lake. 

[Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  iii,  464, 1880.) 
10.  €•  fecnndns  Cope  &.  Yarrow. —  Utah  Lake  Sucker. 

Body  moderately  stout,  little  compressed,  the  tail  slender.  Head  sub- 
mic,  the  profile  regularly  decurved  from  the  nape  to  the  base  of  the 
remaxillary  spines,  which  abruptly  protrude,  forming  a  distinct  "nose'' 
a  in  Ghasmistes  liorus  ;  premaxillaries  in  front  scarcely  below  the  pre- 
rbital.  Mandible  large,  oblique,  placed  at  an  angle  of  3(P  when  the 
lonth  is  closed,  its  length  3  in  head.  Upper  lip  full,  pendent,  with 
bout  4  rows  of  coarse  papillse ;  lower  lip  moderate,  divided  by  a  broad 
otcb,  each  lobe  with  about  6  rows  of  papillae.  Eye  a  little  behind 
liddle  of  head.  First  i^ay  of  dorsal  twice  height  of  the  last,  its  length 
reater  than  that  of  the  base  of  the  fin ;  caudal  forked,  the  lower  lobe 
mgest ;  i)ectorals  long ;  anal  high.  Dusky  above,  pale  below.  Head 
;  depth  4*.  D.  11 ;  A.  7 ;  V.  9 ;  scales  8-C0-8.  L.  13  inches.  Utah 
ake;  excessively  abundant.  This  species  has  evident  affinities  with 
Tmmistes. 

(Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  678, 1876;  Jordan  &  Gil- 
«,  Proc.  U.  S.  Kat.  Mus.  1880, 403.) 

•  Upper  lip  comparatively  thin,  with  but  few  (2  or  3)  row8  of  papillae. 
/.  Scales  much  reduced,  and  crowded  anteriorly ;  dorsal  rays  11-15. 

Il«  C*  cypho  Lockington. 

A  conspicuous  hump  behind  the  occiput,  supported  by  a  greatly  ex- 
uded, broadly  triangular  interneural  bone.  Upper  lip  with  about  3 
►W8  of  papillse,  lower  lip  with  about  8 ;  the  lower  lip  divided  to  the 
ise  by  a  broad  emargination.  D.  15 ;  A.  8 ;  V.  10 ;  Lat.  1.  72.  Coio- 
do  Eiver  at  mouth  of  Gila.    {Lockington.) 

[Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1880.) 

19*  C*  cominersoBli  (Lac^p^de)  Jonlau. — Common  Sucker;  White  Sucker;  Brook 
Sucker;  Fine-scaled  Sucker, 

Body  moderately  stout,  varying  with  age,  subterete,  heavy  at  the 
oalders,  the  depth  4-4§  in  len*gth.  Head  rather  large  and  stout, 
[deal,  flattish  above,  its  length  4-4J  in  body  (3J-4J  in  young). 
out  moderatel}'  prominent,  scarcely  overpassing  the  mouth.  Mouth 
;her  large ;  the  lips  strongly  papillose,  the  upper  moderate,  with  2  or  3 
ws  of  papillflB.  Scales  crowded  anteriorly,  much  larger  on  the  sides 
m  below;  scales  10-04  to  70-9.  Coloration  olivaceous^  males  in 
BulL  Nat  Mus.  No.  16 9 
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spring  with  a  faint  rosy  lateral  band ;  yonng  brownish,  more  or  len 
mottled,  often  with  confluent  blackish  lateral  blotches  or  a  lateral  band. 
Lateral  line  usually  imperfect  in  the  young.  L.  18  inches.  All  streaw 
from  Labrador  to  Montana,  and  southward  to  Florida.  The  commonol 
of  the  suckers. 

(Cyprinua  commersoni  Lacdp^do,  Hist.  Nat.  PoUs.  v,  502, 1803:  Cyprinua  foretMitehil^ 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1814,  458 :  Caiostomus  teres  Giinther,  vii,  15:  Catotimt 
teres  Jordan,  1.  c.  160 :  Caiosiomus  communis  and  boston iensis  Le  Siieur,  Joarn.  Aeai 
Nat.  Sei.  Phila.  1617,  95,  106,  etc.) 

ff.  Scales  scarcely  reduced  or  crowded  anteriorly ;  dorsal  rays  10  or  11. 

143.  €•  insigrnis  Baird  &  Girard. 

Body  rather  elongate,  subterete,  heavy  at  the  shoulders,  taperinf 
backward,  the  depth  about  5  in  length.  Head  moderate,  aboat4Jiii 
length.  Mouth  comparatively  small.  Lips  moderate,  the  upper  na^ 
row,  with  about  2  rows  of  large  tubercles.  Scales  subequal,  58-(53  ii 
the  lateral  line,  19  in  a  cross-series.  A  series  of  dusky  spots  along ead 
row  of  scales,  the  spots  often  obscure.    Gila  Basin. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  28  ;  Cope  &  Yarrow,  ZooL  Wheel- 
er's Expl.  W.  lOOtb  Mer.  v,  076,  1876;  Jordan,  1.  c.  165.) 

144.  €•  elarki  Baird  &  Girard. 

Body  moderately  stout,  depth  4|  in  length.  Head  very  small  ani 
short,  about  5  in  length.  Eye  moderate.  Fins  all  notably  mA 
Scales  small,  subequal,  9-70-9 ;  larger  mesially  than  posteriorly.  Bo^f 
with  scattered  nebulous  spots.     {Girard,)    Arizona. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ia'>4,  27.) 

***  Scales  moderate,  not  crowded  anteriorly,  48-55  in  the  lateral  lino ;  head  pecaliulf 
formed.     {UypentcUum  Rafinesqiie.*) 

Ifltl*  C*  nigrricans  Le  Sueur. — Hog  Sucker;  Stone  Itoller;  Toter;  CmwI-a-Miiar 

Hammer  head;  Stone  Lugger;  Hog  Molly. 

Head  flattened  above,  transversely  concave  between  the  orbits,  tt* 
frontal  bono  thick,  broiul,  and  short,  the  physiognomy  being  therelW| 
peculiar.  Ventral  rays  normally  9.  Upper  lip  very  thick,  stTonilf! 
papillose,  with  a  broad,  free  margin,  which  has  upwards  of  S-10  seriwrfj 
papilloj  upon  it;  lower  lip  greatly  developed,  strongly  papillose, eoi* 
siderably  incised  behind,  but  less  so  than  in  Catostomus  proper.  Fcfri 
tanelle  shorter  and  smaller  than  in  C  commersoni.  Pectoral  flnBt^i 
usually  large.    D.  10  or  11;  Lat.  1.  48-55;    12-15  scales  in  a  cro*' 


*  Rafines<iue,  Joum.  Acad.  Nat.  Sci.  Phila.  1818,  421 :  typo  Exoglatwm  i 
Raf.  =1  Catostomus  nigricans  Le  Sueur,    (Indj  below;  irt-vnj,  five;  labinin,  llp,til»^' 
lobed  lower  lip  being  supposed  to  distinguish  it  from  Exoglotsnm. )   (r=^jflMq|Mi  Hi 
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Depth  45-5  in  length ;  head  4-4 J.  Eye  rather  small,  4J  to  5 
1.  Color  olivaceous  5  sides  with  brassy  lustre  ;  belly  white ;  back 
,  with  several  dark  cross-blotches,  irregularly  arranged,  these 
ing  obsolete  in  old  individuals  f  lower  fins  dull  red,  with  some 
shading ;  young  considerably  variegated,  the  sides  spotted.    Size 

maximum  length  about  2  feet.  Kew  York  to  Alabama  and 
s ;  abundant.    Ascends  streams  to  spawn  early  in  spring. 

nour,  Joum.  Acad.  Nat.  Sci.  Pliila.  1818,  10*2:  iri/lomifzon  nigricans  Agassiz, 
oum.  Sci.  Art«,  1855,  205 ;  Giinther,  vii,  17  ;  Jordan,  1.  c.  1G:2.) 

65.— CHASmiSTES  Jordan. 

I,  Bnll.  Hayden's  Geol.  Surv.  Terr,  iv,  No.  2,  417,1878:  typo  Ckasmistes  lioru9 
J  or.) 

d  disproportionally  large,  forming  more  than  one-fourth  of  length, 
and  flattish  above ;  sides  of  head  vertical,  slightly  directed  in- 
,  the  breadth  through  the  cheeks  less  than  the  breadth  above  the 

Eyes  small,  high  up,  rather  posterior.  Mouth  extremely  large, 
lal,  the  lower  jaw  in  the  closed  mouth  being  very  oblique,  placed 
mgle  of  about  45  degrees.  The  lower  jaw  very  long  and  strong, 
gth  more  than  one-third  the  length  of  the  head,  nearly  half  the 

of  the  head  in  the  adult,  its  tip,  when  the  mouth  is  closed,  about 
vel  with  the  eye.  Upper  jaw  very  protractile.  Upper  lip  very  thin 
sucker),  and  nearly  smooth.  Snout  elevated  above  the  rest  of  the 
:he  premaxillary  spines  usually  forming  a  con  spicuous  nose.  Lower 
derate,  consisting  of  a  broad  flap  on  each  side  of  the  mandible,  in 
■educed  to  a  narrow  rim,  the  surface  of  the  lip  nearly  smooth,  with- 
ipillai.  Nostrils  large.  Suborbital  ^bones  narrow,  but  rather 
ir  than  in  Catostomus.  Preorbital  unusually  large.  Mucous  chan- 
loderately  developed.  Fontanelle  very  large.  Isthmus  rather 
7  Pharyngeal  bones  weaker  than  usual  in  CatostomuSy  the  teeth 
tlly  smaller.  Body  rather  slender,  tapering  pretty  regularly  from 
oulders  to  the  tail,  but  little  compressed.    Caudal  peduncle  rather 

Fins  moderate ;  the  dorsal  rays  about  12 ;  the  anal  7.  Pectorals 
long,  not  quite  reaching  ventrals ;  ventrals  reaching  vent ;  anal 
jh,  reaching  caudal;   caudal  fin  rather  long,  its  lobes  equal. 

moderate,  large  on  the  caudal  peduncle,  much  smaller  and 
5d  anteriorly,  G(M>5  in  the  lateral  line,  about  18  in  a  transverse 
from  dorsal  to  ventrals.  Sexual  peculiarities  unknown.  Colora- 
raal.  Air-bladder  in  two  parts.  Size  moderate  or  rather  large. 
»j  to  yawn.) 
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a.  Pharyngeal  bones  of  moderate  strength ;  the  upper  teeth  minate,  tho  lower  e&> 
largcd.     (  Chdsm  istes. ) 

146*  €•  lioros  Jordan.— ./uite  Sucker  of  Utah  Lake, 

Depth  about  5  in  length  ;  head  3 J.  Interorbital  space  broad,  2J  a 
head.  Eye  6-7  in  head.  Width  of  the  open  mouth  3 J  in  head.  D.I, 
11,  the  fin  elevated  in  front,  its  anterior  ray  twice  the  height  of  thepo8> 
tenor  and  about  equal  to  the  base  of  the  fin ;  A.  I,  7 ;  caudal  deepif 
forked,  the  lower  lobe  long ;  lower  fins  small.  Scales  9-C3-3.  Cokr 
dusky  above,  pale  below ;  the  scales  of  the  back  and  sides  profusely  cw- 
ered  with  dark  punctulations.    L.  18  inches.    Utah  Lake;  abundant 

(Jordan,  BuH.  U.  S.  Nat.  Mu8.xii,219,  1878.) 

oa.  '^  Pharyngeal  bones  very  thin  and  flat,  with  very  namerous  minute  teeth,  as  ii 
Ca»7)iodf«."    {Lipomyzon  Cope.*) 

147.  €•  brevirostris  Cope. 

"  Shorter  than  C,  luxatus^  especially  the  muzzle,  and  the  latter  is  with- 
out the  hiunp  produced  by  the  protuberant  premaxillary  spines.  Parie- 
tal fontan,elle  small.  The  lower  lip  fold  is  only  present  on  the  sides rf 
the  mandible.  Body  nearly  cylindric.  Scales  12-74-11.  Radii :  D.ll; 
A.  9.  Color  dusky  above,  silvery  below;  fins  colorless.'^  {Cope,)  L II 
inches.    Klamath  Lake,  Oregon. 

(Cope,  American  Naturalist,  1879,785.) 

14§.  €•  Inxatns  Cope. 

^'  Form  elongate.  Head  long,  flat  above,  and  with  a  large  fontaDeDft 
Mouth  terminal,  the  spines  of  the  premaxillary  projecting  so  as  to  torn 
a  hump  on  the  top  of  the  snout.  Lower  lip  a  very  thin  dermal  fold,  ex- 
tending entirely  around  the  chin.  Scales  12-80-9.  Eadii :  D.  11 ;  A.^ 
Color  clouded  above,  with*  black  punctulations,  below  paler,  with  rrf 
shades  in  some  specimens ;  fins  uncolored.^  {Cope.)  L.  3  feet  Kh* 
math  Lake  and  Elver. 

(Cope,  American  Naturilist,  1879, 784. ) 

66.— ERimYZON  Jordan. 

Chub  Suckers. 

{MoxoHtoma  Ag. ;  not  of  Raf.) 

(Jordan,  Bull.  Buffalo  Soc.  Xat.  Hist.  187G,  95:   type  Cyprinus  obloHffus  Mitdi.* 
Cyimnus  sucetta  Lac.) 

Body  oblong,  rather  shortened,  heavy  forwards,  and  considcitHf 
compressed.    Ilead  moderate,  rather  broad  above.    Month  modent^ 


•Cope,  Auier.  Nat.  Jan.  1881,  59:  typo  Chasmistes  brevirostris  Cope.    (A.£/jri»,  t» ^ . 
deficient;  //i^ro,  to  suck.) 
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what  inferior ;  the  upper  lip  well  developed,  freely  protractile;  the 
p  moderate,  infolded,  yy-shaped  in  outline,  plicate,  with  12-20  plic® 
ich  side.  Lower  jaw  without  cartilap^inous  sheath,  rather  stronger 
usual,  and  oblique  in  position  when  the  month  is  closed,  thus  simi- 

0  the  mouth  of  Ictiobus.  Eye  moderate,  rather  high  up,  placed 
t  midway  of  the  head.  Suborbital  bones  considerably  developed, 
rery  much  narrower  than  the  fleshy  portion  of  the  check  below 
I ;  the  posterior  suborbital  concavo-convex,  about  twice  as  long  as 
,  sometimes  divided ;  the  anterior  somewhat  deeper  than  long,  some- 
3  divided  into  two,  sometimes  united  with  the  preorbital  bone,  which 
)11  developed,  and  much  longer  than  broad.  Opercular  bones  mod- 
fly  developed,  scarcely  or  not  rugose.  Fontanelle  rather  large, 
rakers  rather  long.  Isthmus  moderate.  Pharyngeal  bones  weak ; 
teeth  quite  small,  slender,  and  weak,  rapidly  diminishing  in 
i  upwards,  each  tooth  narrowly  compressed,  with  a  cusp  on  the 
•  margin  of  the  cutting  surface,  and  some  inequalities  besides. 
58  rather  large,  more  or  less  crowded  forwards,  sometimes  showing 
ularities  of  arrangement ;  the  longitudinal  radiating  furrows  much 
iger  than  usual ;  the  scales  rather  longer  than  deep,  but  so  imbri- 

1  in  the  adult  that  the  exi>osed  surfaces  appear  deeper  than  long, 
ral  line  entirely  wanting.    Scales  in  the  longitudinal  series  from 

to  base  of  caudal  35-45  in  number ;  scales  in  transverse  row  from 
of  ventral  to  dorsal  12-18.  Dorsal  fin  rather  short  and  high,  with 
i  developed  rays,  the  number  usually  11  or  12.  Beginning  of  dor- 
In  rather  nearer  snout  than  base  of  caudal.  Pectoral  fins  mod- 
5,  not  reaching  ventrals ;  the  latter  not  to  vent.  Ventrals  under 
int  rather  in  advance  of  the  middle  of  dorsal ;  their  rays  nonrially 
it  occasionally  8  or  10.  Anal  fin  high  and  short,  more  or  less 
•ginate  or  bilobed  in  adult  males.  Caudal  fin  moderately  forked 
lerely  lunate,  its  two  lobes  about  equal.  Air-bladder  with  two 
ibers.    Two  species  known,    (ipi^  an  intensive  particle;  /xwC^,  to 

E*  sacctta  (Lac.)  Jordan. — Creek  Fisli ;  Chub  Sucker. 

(ly  oblong,  compressed,  becoming  gibbous  with  age,  the  ante-dorsal 
n  more  or  less  elevated  in  the  adults,  the  depth  3^  in  length,  ranging 
22  in  adults  to  4  in  young.  Ilead  stout,  short,  about  4J  in  length 
),  the  interorbital  space  wide  and  depressed,  the  lower  parts  nar- 
r.  Eye  not  large,  4^  in  head  (4.J-5.J).  Mouth  protractile  downwards 
brwards,  the  mandible  oblique.    Scales  usually  closely  imbricated 
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and  more  or  less  crowded  forwards,  but  often  showing  various  irrcgulari* 
ties  in  arrangement,  about  43  (31>-45)  iu  a  longitudinal  scries  and  15 
(14-lG)  in  a  transverse  series  between  the  ventrals  and  the  dorsal.  Fin- 
rays  somewhat  variable,  the  dorsal  with  11  (10-13)  developed  rays,  the 
anal  with  7,  and  the  ventrals  with  9  (rarely  8).  Coloration  varying  with 
age;  never  distinct  series  of  black  spots  along  the  rows  of  scales. 
Young  with  a  broad  black  lateral  band,  bordered  above  by  paler.  la 
some  specimens  from  clear  water  this  band  is  of  a  jet-black  color  and 
very  distinct ;  in  others  it  is  duller.  Later  this  band  becomes  brokci 
into  a  series  of  blotches,  which  often  assume  the  form  of  broad  trai* 
verso  bars.  In  adult  specimens  these  bars  disappear,  and  the  color  ii 
nearly  uniform  brown,  dusky  above,  paler  below,  everywhere  with  i 
coppery  or  brassy,  never  silvery,  lustre.  The  fins  are  dusky  or  smdsf 
brown,  rarely  reddish-tinged.  Sexual  differences  strong.  The  malei 
in  spring  with  usually  three  large  tubercles  on  each  side  of  the  snout, 
and  with  the  anal  fin  more  or  less  swollen  and  emarginate.  Adait 
specimens  with  the  back  gibbous  and  the  body  strongly  compressed, 
in  appearance  quite  unlike  the  young.  Maximum  length  aboat  11 
inches.  New  England  to  the  Kocky  Mountains,  south  to  Tejcas;  verj 
abundant. 

{Cyprinm  ancetta  Lac.  Hist.  Nat.  Poiss.  v«  606, 1803:  Cyprinus  ohlongus  Mitch.  TnoL 
Lit.  &  Phil.  Soc.  i,  451),  1814:  Moxoatoma  ohlongum  Giiuthcr,  vii,  21:  Cat08*otm 
gibhoam  Storor,  Fish  Mass.  291 ;  Jordan,  Man.  Vert.  319;  Jordan,  BaU.  U.  S.Nat  Mu. 
xii,  144.) 

I«IO«  E.  goodci  Jordan. 

Body  oblong,  the  back  more  elevated,  the  body  deeper  and  more  conk- 
pressed  than  in  the  preceding,  the  greatest  depth  in  advance  of  the 
dorsal  fin  being  contained  about  2^  times  in  the  length.  Nape  less  gib* 
bous  than  in  E.  sucetta.  Uead  quite  small  and  short,  the  large  ey^ 
being  almost  exactly  midway  in  its  length.  Its  length  4J  in  thrf 
of  the  body.  Eye  4.^  in  head.  Interorbital  space  rather  narroWf 
transversely  convex,  less  than  h.alf  the  length  of  the  head.  Moott 
small,  i)rotractile  forwards,  the  lower  jaw  oblique ;  lips  as  in  the  prt- 
ceding.  Scales  large,  much  larger  and  much  more  uniform  in  their 
imbrication  than  in  E,  siicetta^  30  in  a  longitudinal  series,  and  aboot 
13  in  a  transverse  series  from  the  ventrals  to  the  dorsal.  Dorsal  to 
high,  of  12  developed  rays ;  anal  moderate,  with  7 ;  ventrals  laigQ^ 
with  10.  Color  dai^k  olivaceous  above;  each  scale  along  the  sides  n* 
fleeting  pale  from  the  strongly  striated  middle  part,  these  giving  in  ctt* 
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in  lights  the  appearance  of  pale  stripes  along  the  rows  of  scales^  fins 
osky,  especially  at  their  tips.    Rivers  of  Florida. 

(Jordan,  Bull.  U.  S.Nat.  Mas.  xii,  148, 1878.) 

67.— mHVYTBElUA  Jordan. 

Spotted  SticJcers. 

Jordan,  Man.  Vert.  £.  U.  S.  ed.  2,  318:  tjT}e  Catostomus  melanopa  Raf.) 

Head  moderate,  rather  broad  above.    Mouth  moderate,  inferior,  hori- 
Eontal;  the  npper  lip  well  develoi)ed,  freely  protractile;  the  lower  rather 
small,  uifolded,  /y-shaped  in  outline,  plicate,  with  12-20  plicae  on  each 
aide.   Lower  jaw  without  cartilaginous  sheath.    Eye  moderate,  rather 
high,  placed  about  midway  of  the  head.     Suborbital  bones  consider- 
ably developed,  not  very  much  narrower  than  the  fleshy  portion  of 
the  cheek  below  them;  the  posterior  suborbital  concavo-convex,  about 
twice  as  long  as  deep,  sometimes  divided ;  the  anterior  somewhat  deeper 
ttan  long,  often  divided  into  two,  sometime^  united  with  the  preorbital, 
which  is  well  developed  and  much  longer  than  broad.    The  number  and 
ftrm  of  these  bones,  except  as  to  their  depth,  are  not  constant  in  the 
^me  species,  and  do  not  afford  specific  characters.    Opercular  bones 
"Well  developed,  not  much  rugose.    Fontanelle  evident,  rather  large. 
Gill-rakers  rather  long,  in  length  about  half  the  diameter  of  the  eye. 
Isthmus  moderate.     Pharyngeal  bones  essentially  as  in  Moxostoma, 
Body  rather  elongate,  subterete,  becoming  deep  and  rather  compressed 
with  age.    Scales  rather  large,  nearly  equal  over  the  body,  the  radiating 
farrows  not  specially  marked.    Lateral  line  interrupted  in  the  adult, 
but  with  perfect  tubes,  imperfect  in  partly  grown  specimens,  entirely 
obsolete  in  the  young.    Scales  in  a  longitudinal  series  44-47  in  number, 
12-14  in  a  transverse  series  from  dorsal  to  ventrals.    Dorsal  fin  rather 
•bort  and  high,  with  about  12  developed  rays,  beginning  rather  nearer 
the  snout  than  the  base  of  the  caudal.     Pectoral  fins  moderate,  not 
reaching  centrals,  the  latter  not  to  vent.    Ventrals  rather  in  advance 
of  ihe  miildle  of  the  dorsal,  their  rays  normally  9,  rarely  8  or  10.    Anal 
^0  high  and  short,  often  more  or  less  emarginate  in  males.    Caudal  fin 
Moderately  forked,  the  lobes  about  equal.    Air-bladder  with  two  cham- 
bers. Males  in  spring  with  the  head  covered  with  many  small  tubercles. 
One  species  certainly  known.*     (/j-t^uq,  reduced  5  rpij/j-aj  aperture;  in  allu- 
tion  to  the  imperfections  of  the  lateral  line.) 

•J/,  austrinum  Bean.  Body  rather  stout,  the  depth  4  in  length.  Head  4^  in  length, 
fips  pUcate,  truncate  behind.  Light  brown  above,  yellowinh  below;  some  scales 
rowniah  at  base.  Paired  fins  wilh  dark  blotches.  D.  11;  A.  0;  scales  G-44-G.  Mi- 
loacan,  Mexico  (west  of  Sierra  Madre).  This  species  is  probably  a  Minytremaj  but 
le  air-bladder  has  been  removed  from  the  typical  specimens. 
{MyxotUma  awtrina  Bean,  Proc.  U.  S.  Nat.  Mas.  1879, 302.) 
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M«ll«  ni.  melanops  (Raf.)  Jordan.— ^j^ot^cd  Mallet;  Striped  Su/dcer, 

Body  oblong,  little  compi*essed,  the  young  nearly  terete,  the  adolti 
deeper  bodied ;  the  dorsal  region  not  elevated.  Depth  about  4  in 
length,  varying  from  about  3  in  adults  to  4^  in  the  young.  Head  iM)t 
very  large,  4 J  in  length  of  body  (4^4.3),  not  specially  depressed.  Mu- 
cous pores  rather  strong.  Eye  small,  5-G  in  head.  Mouth  quite  infericff, 
horizontal,  rather  small.  Scales  large,  firm,  regularly  and  smoothlj 
imbricated,  in  46  (44-47)  longitudinal  series  and  13  (12-14)  transvene 
series,  the  scales  not  crowded  forwards.  Fin-rays  usually:  D.  12;  A. 
7;  V.  9.  Coloration  dusky  above,  with  usually  a  black  blotch  be- 
hind the  dorsal  fin.  Each  scale  along  the  sides  with  a  small,  more  or 
less  distinct  blackish  spot  at  its  base,  these  spots  forming  inierrnpted 
longitudinal  lines  along  the  rows  of  scales.  These  lines  are  usaallj 
very  distinct,  especially  in  the  adult,  but  young  specimens  often  shof 
them  faintly.  Sides  and  bglly  silvery,  with  a  copj)ery  lustre.  Seiual 
I)eculiarities  moderately  marked ;  very  old  males  with  the  head  covered 
with  small  tubercles  in  spring.  Ko  great  changes  with  age,  either  in 
form  or  coloration.  Size  largo;  maximum  length  about  18  inchefl. 
Great  Lake  region  to  South  Carolina  and  Texas. 

{Catostomus  melanops  Raf.  Ichth.  Oh.  1820, 57:    Caiostomm  fasciatus  GUuther,  Tii,l^i 
Jordan,  Man.  Vert.  318;  Jordan,  Bull.  V,  S.  Nat.  Mus.  xii,  138.) 

6§.~1!I0X0ST01!IA  Rafinesque. 

Red  Morse. 

{Ptychostomus  Ag. ;  Teretulua  Raf.) 
(Rafinesqne,  Ichth.  Oh.  1820,  54:  typo  Catostomus  anisurus  Raf.) 

Body  more  or  less  elongate,  sometimes  nea,rly  terete,  usually  more  of 
less  compressed.  Ilead  variously  long  or  short,  its  length  ranging  fiK»» 
3J  to  5 J  in  that  of  the  body.  Eye  usually  rather  large,  varying  ftom  3 
to  6  times  in  the  length  of  the  side  of  the  head,  it^  x>osition  high  up 
and  median  or  rather  posterior.  Suborbital  bones  very  narrow,  always 
much  longer  than  broad,  their  width  less  than  one-fourth  that  of  the 
fleshy  part  of  the  cheek.  Fontanelle  on  top  of  head  always  well  open, 
the  parietal  bone^  not  coalescing.  Mouth  varying  much  in  size,  always 
inferior  in  position,  the  mandible  being  horizontal  or  nearly  so.  14* 
usually  well  developed,  the  form  of  the  lower  varying  in  different  so* 
tions  of  the  genus,  usually  with  a  slight  median  fissure,  but  never 
deeply  incised ;  the  lips  with  transverse  plic®,  tlie  folds  rarely  « 
broken  up  as  to  form  papillse.    Jaws  without  conspicuous  cartilaginous 
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sheath.    Muciferons  system  considerably  developed,  a  chain  of  ^ubes 
eiong  the  sapraorbital  region,  a  branch  of  which  extends  around  be- 
liiiid  the  eye  and  forwards  along  the  suborbital  bones  and  the  lower 
edge  of  the  preorbital.    Opercular  bones  moderately  developed,  nearly 
smooth.    Isthmus  broad.    Gill-rakers  weak,  moderately  long.    Pharyn- 
geal bones  rather  weak,  much  as  in  Erimyzon  and  CatostamuSj  the  teeth 
rather  coarser,  strongly  compressed,  the  lower  5  or  6  much  stronger 
than  the  others,  which  gre  rapidly  diminished  in  size  ujjwards,  each 
'with  a  prominent  internal  cusp.    Scales  large,  more  or  less  quadrate  in 
form,  nearly  equal  in  size  over  the  body,  and  not  specially  crowded  any- 
▼here,  usually  about  44  in  the  lateral  lino  (41-5G)  and  about  12  series 
between  dorsal  and  ventrals.    Lateral  line  well  developed,  straight  or 
anteriorly  curved.    Fins  well  developed,  the  dorsal  inserted  about  mid- 
'way  of  the  body,  its  first  rays  usually  ratber  nearer  snout  than  the  cau- 
dal, the  number  of  developed  rays  usually  about  13,  but  varying  in  dif- 
ferent species  from  11  to  17.    Anal  fin  short  and  high,  usually  emargi- 
nate  in  the  male  fish,  probablj^  always  with  7  developed  rays.    Ventrals 
inserted  nearly  under  the  middle  of  the  dorsal ;  their  number  of  rays 
normally  9,  occasionally  varying  to  10;  the  occurrence  of  10  ventral  rays 
is  probably  an  accidental  individual  character,  and  not  a  permanent  spe- 
cific one.    Caudal  fin  deeply  forked,  the  lobes  about  equal,  except  in  two 
species.    Air-bladder  with  three  chambers.    Skeleton  essentially  as  in 
CatostomuSj  the  vertebrie  in  M.  carpio  27-14.     Sexual  peculiarities  little 
Jttarked,  the  males  in  the  spawning  season  with  the  lower  fins  reddened, 
and  the  anal  rays  swollen  and  somewhat  tuberculate.    Species  very  nu- 
inerous  in  the  United  States  east  of  the  *  Rocky  Mountains.     They 
spawn  in  spring,  running  up  from  the  rivers  into  the  smaller  streams 
^  that  purpose.    They  are  dif&cult  to  distinguish,  and  have  perhaps 
'^n  unduly  multiplied    by  authors.     (fiO^ofj  to  suck;  <TT6fjLay  month; 
Icnce,  more  proi)erly  Myxoatoma.) 

l^ps  faU,  strongly  papiUose. 
iSSt.  IS.  papillosmn  (Copo)  Jordan. 

Body  comparatively  stout,  the  dorsal  region  somewhat  elevated  and 
rounded,  the  depth  being  about  4  in  length,  the  head  about  the  same. 
Eye  rather  large,  high  up  and  well  back,  the  preorbital  space  being 
longer  than  the  other  species.  Top  of  head  flat.  Dorsal  rays  12-14. 
Scales  rather  large,  6-42-5.     Lips  well  developed,  deeply  incised. 
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Color  silvery;  back  with  smoky  shading;  lower  fins  white.    Size  large; 
reaches  a  length  of  about  2  feet.    North  Carolina  to  Georgia. 

{PtychoBfomus  papillos as  CopOy  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  470;  Joidaiiilln 
Vert,  318;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  134.) 

*•  Lips  distinctly  plicate. 

t  Lower  lip  infolded,  /V-shaped  when  viewed  from  below,  with  a  distinct  media 
crease,  in  which  the  two  halves  of  the  lip  meet,  forming  an  acute  aD|^; 
mouth  small. 
a.  Dorsal  large,  with  15-17  developed  rays. 

15 3.  m.  velatom  (Cope)  Jordan.  i 

Body  stout,  deep,  comijressed,  the  back  elevated,  the  depth  3-4  in  i 
length.    Ilead  short,  heavy,  flattish  and  broad  above,  32-44  in  length,  i 
Depth  of  cheeks  half  the  length  of  the  head.    Eye  rather  large,  midway  . 
in  hea  d,  4-5  in  its  length.    Muzzle  rather  prominent,  blnntish,  over-  i 
hangi  ng  the  very  small  mouth.    Fins  very  l^rge.    Dorsal  long  and  high, 
its  height  five-sixths  the  length  of  the  head,  its  free  border  straight 
Pectorals  nearly  reaching  ventrals.    Color  silvery ;  smoky  above;  lower 
fins  red.    Size  large.    Upper  Mississippi  Valley  to  Georgia  and  soutk- 
ward. 

{PtyclMsiomxis  velatiis  and  collapsHS  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 471-472; 
Jordan,  Man.  Vert.  317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  13i.) 

eia.  Dorsal  moderate,  with  12-14  developed  rays. 

b.  Head  comparatively  large,  ahout  4  in  length ;  dorsal  rays  usually  1^ 

I«I4*  HI*  bllCCO  (Cox>e)  Jordan. 

Head  short  and  very  wide  through  the  opercles,  flat  above.  Body 
stout,  the  back  somewhat  elevated,  depth  4  in  length.  Muzzle  sab- 
truncate,  slightly-  projecting.  Scales  0-40-5.  Olivaceous  silvery  be- 
low; dorsal  fin  dusky.    Kansas.    {Cope.) 

{Pitfcho8tomu8  bucco  Cope,  ITayden's  Geol.  Surv.  Wyom.  1872,  437:  Myxottomam^ 
(jestum  Jordan,  Hull.  U  S.  Nat.  Mus.  xii,  133;  probahly  not  Catoatamus  oang€9tu$B*  ^ 
G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  27,  which  Professor  Cope  thinks  is  a  form  of  Ji 
nuicrolepidotum,  he  having  obtained  it  in  Texas  and  Arizona.) 

l«l«l.  HI*  pidiensc  (Cox>e)  Jordan. 

Heatl  rather  long,  4.J  in  length,  flattish  above.  Body  elongate,  moK 
nearly  cylindrical,  little  compressed.  Muzzle  truncate.  Olivaceoa% 
sometimes  with  rows  of  faint  spots  along  the  series  of  scales.  Doreil 
and  caudal  fins  black-edged.  Size  quite  small,  llesembles  M.  eerpr 
nunij  but  the  mouth  entirely  different.    Great  Pedee  lliver.    (Cope.) 

(Ptifchostomus  pidienaisy  Proc.  Am.  Phil.  Soc.  Phila.  1870,  471;  Jordan,  Man.  Vol 
317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  13:<.) 

hb.  Head  very  small,  about  5  in  length. 
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Lft6*  HI*  coreg^onns  (Gope)  Jordan. — Blue  Mullet 

Muzzle  conic,  macb  projecting  beyond  the  very  small  mouth;  body 
much  compressed,  broadly  fusiform,  the  back  elevated  and  arched. 
Dorsal  rays  14.  Color  silver^',  with  plumbeous  shades  above  j  lower 
fins  white.  Size  small.  Catawba  and  Yadkin  Ilivers,  North  Carolina 
{Cope)  • 

{Ptifcko8tomu8  coregonua  Copo,  Proc.  Amer.  Phil.  Soc.  Phlla.  1870,  472;  Jordan,  Man. 
Vert.  317;  Jordan,  Bnll.  U.  S.  Nat.  Mus.  xii,  134.) 

tt  Lower  lip  thin,  forming  a  narrow,  crescent-shaped  border  around  the  mandible. 
ISY.  in.  album  (Cope)  Jordan. —  White  Mullet. 

Head  small,  5  times  in  length.  Muzzle  prominent,  but  less  so  than 
in  M,  coreganus.  Mouth  moderate.  Back  a  little  elevated.  Depth 
about  3J  in  length.  Dorsal  rays  12-14,  its  free  border  often  incised. 
Scales  6-45-5.  Coloration  very  pale;  lower  fins  white.  Size  large; 
reaches  a  weight  of  4  pounds  or  more.  Catawba  and  other  rivers  of 
3[orth  Carolina. 

{Ptijchostomua  albua  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  472;  Jordan,  Man.  Vert. 
316;  Jordan,  Bull.  U,  S.  Nat.  Mus.  xii,  130.) 

1S8*  in.  thalassinnm  (Cope)  Jordan. 

Head  stout,  as  in  if.  velatum^  rather  long,  4  in  length,  flattish  above, 
muzzle  truncate,  not  very  prominent.  Mouth  moderate.  Back  elevated. 
Dorsal  fin  long,  of  14  or  15  rays.  Sea-green  above,  white  below ;  lower 
fitts  white.    Yadkin  Ki ver.    ( Cope, ) 

{Ptjfc^to/Mu  thala99inu8  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man. 
Vert.  316;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  131.) 

ttt  Lower  lip  full,  its  posterior  edge  truncate. 
^  Dorsal  rays  15-18  in  numher. 

''^•«  W.  carpio  (Val.)  Jordan.— Carp  Mullet, 

Dorsal  fin  largely  developed,  its  rays  15-18  in  number.    Ilead  rather 

^ge,  3§-4J  in  length,  broad  above.    Mout-h  large,  with  full  lips.    Eye 

'"'^ther  large.    Body  deep,  strongly  compressed,  the  back  somewhat 

^^vated,  the  depth  about  3|  in  length.    Dorsal  lin  high  and  large, 

*^ger  than  in  any  other  species  of  the  genus,  the  first  ray  about  as 

^ong  as  the  base  of  the  fin.    Scales  5-43-4,  quite  large.    Coloration 

Very  pale  and  silvery ;  the  lower  fins  white.    Ohio  Valley,  Great  Lakes, 

and  northward. 

(CatostomuB  oarpio  Valenciennes,  Hist.  Nat.  Poiss.  xvii,  457, 1844 :  CkitostomuB  carpio 
Giinther,  vii,  20;  Jordan,  Man.  Vert.  312;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  118.) 
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dd.  Dorsal  rays  12-14  in  number. 

e.  Scales  largo,  41-50  in  the  coarse  of  the  lateral  line, 

/.  Caudal  iin  normal,  the  two  lobes  about  equal  and  similarly  colored. 

160.  HI*   macrolcpidotum  (Le  Sueur)  Jordan. — Common  Bed  Hone;  Mdki; 

White  Sucker  ;  Large-scaled  Sucker. 

•  Ilead  comi^aratively  elongate,  bluntisb,  rather  broad  and  flattened 
above,  4-5  in  length.  Body  stoiitish,  varying  to  moderately  elongate. 
Lips  rather  full,  the  bliintish  muzzle  projecting  beyond  the  large  moath; 
greatest  depth  of  cheeks  more  than  half  distance  from  snout  to  pre- 
opercle.  Eye  rather  large.  Dorsal  fin  medium,  its  developed  rays  13- 
14,  usually  13  in  number,  its  free  edge  nearly  straight,  its  longest  ray 
shorter  than  head.  Scales  large,  about  45  in  the  lateral  line.  Olivi- 
ceous ;  sides  silvery ;  lower  fins  in  the  adult  red  or  orange.  Great  Lakes 
to  Virginia,  south  west  ward  to  Arizona;  one  of  the  most  abundant 
fishes,  reaching  a  length  of  2  feet  or  more.  The  Eed  Horse  of  the  Ohio 
and  Mississippi,  with  the  head  relatively  longer  and  the  mouth  laigff, 
is  perhaps  worthy  of  distinction  as  var.  duqiiesni  (Le  Sueur)  Jor.  The 
eastern  form  (var.  ma<^rolepidotum)  is  scarcely  distinguishable  fromtlie 
next  species. 

(Caiostomus  nmcrolepidotus  and  duqueani  Le  Su(?ur,  Journ.  Acad.  Nat.  Sci.  Pliila.ii 
94,105,  1817:  Catostomue  enjihrurus  Rtf.  Amor.  Month.  Mag.  1818,  354:  Catotittm 
duqueani  Guntbcr,  vii,  18 :  Myxostoma  macrolcpidota  and  vars.  daqucsni  and  lavkrpn^ 
Jordan,  Man.  Vert.  313;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  120:  Ptychostowatt  h- 
quesniy  erythrurus,  robutttuSf  oneidUf  lachryitiale^  etc.  Cope,  Proc.  Amcr.  Phil  Soc  W 
MyxoBioma  euryopa  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187<>,  348,  is  j>rDl>ably  a  moo- 
strosity  of  this  species.) 

161.  IVI.  anreolum  (Le  S.)  Jordan. 
Head  comparatively  short,  low  and  small,  conic,  5  -5.J  in  length.    Bad 

elevated  and  compressed.  Depth  3.}  in  length.  Mouth  small,  over- 
passed by  the  snout,  the  lips  thin  and  small,  the  greatest  depth  of  cheek 
half  the  distance  from  snout  to  preopercle.  Eye  small.  Coloration 
bright  yellowish  brown,  somewhat  silvery ;  lower  fins  blight  red.  D(W** 
sal  rays  13,  the  fin  somewhat  falcate,  its  free  edge  concave,  its  longest 
ray  longer  than  head.  Scales  5-45-4.  Great  Lakes,  Ohio  Valley,  vA 
northward. 

(Catofitomns  aureolus  Le  Sueur,  Joiirn.  Acad.  Nat.  Sci.  Phila.  i,  95,  1817:  GatoftoMi 
macrolepidotus  GUnther,  vii,  18;  Jordan,  Man.  Vert.  314 ;  Jordan,  Bull.  U.  8.  Nat,  Mofc 
xii,  124:  f  Cyprinus  l€^ueuri\l\Q\\j  Franklin's  Journ.  1823,  772.) 

162.  HI.  crassilabrc  (Cope)  Jordan. 

Body  flattish,  the  back  elevated  and  compressed.  Depth  SJ.  M ozzto 
contraeted,  lower  lip  thick.  Scales  large,  5-44-5.  Dorsal  rays  nsoaUf 
12.  Dorsal  fin  elevated  in  front,  its  first  soft  i*ay  longer  than  the  lNifl0 
of  the  fin.    Color  silvery,  with  smoky  shading  above,  some  of  the  scaki 
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ickisli  at  their  bases ;  lower  fins  white ;  top  of  head,  humeral  bar,  and 
rsal  fin  dusky.  Neuse  Eiver,  North  Carolina.  {Cope.)  Probably 
entical  with  the  preceding. 

[Ptychoetomus  crassilabris  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 477 ;  Jordan,  Man. 
Jrt.  314 ;  Jordan,  Bull.  U.  8.  Nat.  Mus.  xii,  126.) 

IS*  in*  conus  (Cope)  Jordan. 

Body  flattish,  the  dorsal  outline  elevated,  the  form  being  like  that  of 
r.  corcgonus.  Head  small  and  conic.  Mouth  exceedingly  small,  the 
Qoat  far  overpassing  it,  the  muzzle  being  much  longer  than  in  M. 
r(miUilyr€.  Dorsal  rays  14.  Eye  large.  Coloration  smoky  above,  some 
cales  dusky  at  their  bases;  sides  pale;  lower  fins  white.  Yadkin 
liver,  North  Carolina.    (Cope.) 

{Ptifohostomua  conus  Copo,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,  478 ;  Jordan,  Man. 
^ert.  314;  Jordan,  BuU.  U.  8.  Nat  Mus.  xii,  126.) 

\  Caadal  fin  with  the  upper  lobe  longer  than  the  lower,  the  two  similarly  colored. 

164.  IVI.  anisamm  (Raf.)  Jordan. 

Candal  fin  with  the  upper  lobe  falcate,  much  longer  than  the  lower, 

t  least  in  the  adult,  the  lobes  similarly  colored.    Doi*sal  fin  short  and 

igh,  falcate.    Body  compressed.    Back  somewhat  elevated.    Depth  3J 

1  length.    Head  conic,  flattish,  6J  in  length.    Mouth  very  small,  much 

8  in  aureoluMy  from  which  it  can  probably  be  distinguished  only  by  the 
>rm  of  the  caudal.  D.  12-13,  half  higher  than  long.  Scales  6-46-5. 
Wo  Valley  and  Great  Lake  region. 

(Caiostamua  anisurus  Raf.  Ichth.  Oh.  54 :  Ptychostomus  hreviceps  Cope,  Proc.  Amer. 
lil.  Soc.  Phila.  1870,  478;  Jordan,  Man.  Vort.  315;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii, 
6.) 

'.  Candal  fin  with  the  lower  lobe  distinctly  longer  than  the  upper  and  differently 
colored,  the  npper  lobe  in  the  adult  being  rod,  the  inferior  jet-black,  its  two 
lowermost  developed  rays  and  their  membranes  abruptly  pale  (fin  both 
sexes). 

(5.  Hi.  poecilaram  Jordan. 

Body  elongate,  moderately  compressed,  somewhat  elevated  forwards. 

^th  4^  in  length.    Head  about  the  same.    Mouth  medium,  the  lips 

1.    Dorsal  rays  13.    Scales  large,  5  11  1.    Coloration  usual,  except 

the  caudal  fin;  other  fins  all  red,  with  blackish  shadings.     Size 

all.    Louisiana  and  Southern  Mississippi. 

Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  66 ;  Jordan,  Man.  Vert.  315 ;  Jordan,  Bull.  U.  S. 
t.  Mus.  xii,  129.) 

Scales  very  small  for  the  genus,  about  56  in  lateral  line ;  body  moderately  elongate, 
the  depth  about  4  in  length. 

6«  IS*  albidum  (Grd.)  Jordan. 

Bead  shortish,  conic,  the  snout  not  much  projecting,  about  4  in  length  ] 

9  large.     Dorsal  fin  small,  with  about  11  rays,  the  last  rapidly 
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sliortened.  (Characters  of  mouth  uuknown,  but  probably  similar  to 
macrolepidotum  and  pcecilurum ;  it  is  said  to  be  "  uiuch  larger  than  ia 
P.  congesUis^\)    llio  Grande  region.     (Girard.) 

(Pttfcho8toniu8  albidua  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1856, 172;  Jordan,  Man.  Vert. 
315;  Jordan,  Bull.  U.  S.  Nat.  Miia.  xii,  li>8.) 

ddd.  Dorsal  rays  mostly  less  than  12 ;  body  very  slender. 

167*  ill.  cerviiiuni  (Cope)  Jordan. — Jumping  Mullet ;  Jump-rocks. 

Head  very  short,  roundish  above,  rather  pointed  forwards,  about  5  in 
length.  Cheeks  subvertical,  their  4epth  less  than  half  the  distance 
from  snout  to  preopercle.  Mouth  rather  large,  with  thick  lips,  whid 
are  strongly  plicate,  the  folds  somewhat  broken  up.  Eye  small.  Km 
very  small;  the  dorsal  rays  10-12;  free  edge  of  dorsal  straight, its 
longest  ray  less  than  head.  Scales  rather  large,  C-44  to  40-5.  Cdot 
greenish  brown ;  a  pale  blotch  on  each  scale,  these  forming  contiDuoos 
streaks  along  the  rows  of  scales;  back  with  •moi'e  or  less  distinct 
brownish  cross-blotches ;  fins  brownish,  not  much  red,  the  dorsal  black- 
ish at  tip.  Size  smallest  in  the  genus.  Length  less  than  a  foot.  Biven 
of  the  South  Atlantic  States  from  the  James  to  the  Chattahoochee. 

(Tcretulua  cervinus  Cope,  Joiirn.  Acad.  Nat.  Sci.  Phila.  1868,236:  PiyckotUmja 
cervinus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  478;  Jordan,  Man.  Vert.  315;  Jord», 
Bull.  U.  S.  Nat.  Mus.  xii,  129.) 

69.— PI.4€OPHAR¥NX  Cope. 
Bi{f-jawed  Suclcers. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  4G7 :  tyi>e  Placopharynx  carinatu$  Cope.) 

Suckers  like  Moxostoma  in  all  respects,  except  that  the  pharyngeal 
bones  are  much  more  developed  and  the  teeth  reduced  in  number,  tho» 
on  the  lower  half  of  the  bone  very  large,  C-10  in  number,  nearly  cylin- 
dric  in  form,  being  but  little  compressed,  and  with  a  broad,  rounded  or 
flattened  grinding  surface.  The  forms  and  positions  of  these  enlarged 
teeth  vary  greatly.  In  a  specimen  before  us  the  first  tooth  is  the  high- 
est and  most  compressed,  its  summit  being  rounded  and  then  abraptff 
truncate.  The  second  tooth  is  notably  shorter  and  thicker,  much  larger, 
and  rounded  on  top,  the  body  of  the  tooth  serving  a«a  peduncle  for  the 
swollen  grinding  surface.  The  third  tooth  is  still  shorter  and  similar  in 
form.  The  fourth  tooth  is  similar  to  the  first,  being  much  higher  thai 
the  second  and  third,  and  flat  on  top.  The  others  seem  to  be  irrega 
larly  alternated  or  arranged  in  pairs,  a  long  one  and  a  short  one,  the 
long  teeth  in  all  cases  being  the  most  truncated,  as  if  their  sarfiices  had 
been  most  worn  oft*.    The  mouth  is  larger  and  more  oblique  than  usnil 
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in  Moxostamaj  and  the  lips  are  thicker.    Size  large.    (r>la^,  a  broad  sur- 
face ;  ifdpuY^y  pharynx.) 

%^%*  P.  carinatus  Cope. 

Body  oblong,  moderately  compressed,  heavy  at  the  shoalders.  Head 
very  large,  3^  in  length  of  the  body.  Eye  small,  behind  the  middle  of 
•tlie  head.  Month  extremely  large,  the  lower  jaw  oblique  when  the 
mouth  is  closed,  the  mouth,  therefore,  protractile  forwards  as  well  as 
downwards.  Lips  very  thick,  coarsely  plicate,  the  lower  lip  full  and 
lieavy,  truncate  behind.  Head  above  evenly  rounded  or  somewhat  cari- 
nated.  Scales  6-4a-6.  Dorsal  rays  13 ;  ventral  9.  Color  brassy  green 
aibove;  lower  fins  red.  Great  Lakes  and  Mississippi  Valley;  abundant 
in  many  streams. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,467;  Jordan,  Mau.  Vert.  311;  Jordan) 
Bull  U.  S.  Nat.  Mus.  xii,  108.) 

70.— 41UAS8IL4BIA  Jordan  <&  Braytou. 

Hare-lip  Suckers. 

(Lagochila  Jordan  &  Brayton,  preoccupied.) 

(Jordan  &  Brayton,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  401 :  type  Lagochila  lacera  Jordan 
&  Brayton. ) 

Suckers  like  Moxostoma  in  every  respect  excepting  the  structure  of 
the  mouth.  Head  shortish,  conical,  with  lengthened  snout;  its  length 
^^  times  in  that  of  the  body,  the  opercular  region  being  reduced, 
80  that  the  eye  is  well  backwards.  Suborbital  bones  narrow.  Fon- 
tanelle  large,  widely  open.  Mouth  large,  singular  in  structure,  in- 
ferior, the  upper  lip  not  protractile,  greatly  prolonged,  closely  plicate. 
^&  lip  much  reduced,  divided  into  two  distinct  elongate  lobes,  which 
;  tt«veakly  papillose.  The  split  between  these  lobes  extends  backwards 
j^  to  the  edge  of  the  dentary  bones,  which  are  provided  with  a  rather  hard, 
ijf  homy  plate,  as  in  Pantosteus,  The  lower  lip  is  entirely  separated  from 
._!  the  upper  at  the  angles  by  a  deep  fissure.  The  skin  of  the  cheeks  forms 
^  *  sort  of  cloak  over  this  fissure,  the  crease  separating  this  skin  from  the 
^outh  extending  up  on  the  sides  of  the  muzzle.  The  crease  between 
*be  lips  extends  down  on  the  under  side  of  the  liead.  System  of  mucif- 
^08  tubes  well  developed.  Pharyngeal  bones  not  dissimilar  from  the 
Visual  type  in  Moxostoma^  rather  weak,  with  numerous  small  te^th. 
^ody  elongate,  not  much  compressed,  not  elevated.  Fins  moderate, 
Ibrmed  as  in  Moxoatoma.  Scales  large,  as  in  Moxostoma,  the  lateral  line 
Veil  developed  and  nearly  straight,  with  about  45  scales  in  its  course. 
Air-bladder  in  three  parts.  Sexual  peculiarities  unknown ;  probably 
little  marked.    {QuassuSy  broken  or  torn;  IcAiay  lip.) 
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100.  <|.  lacera  Jor.  &  Br&y t.—Hare-Up  SucJcer;  Cut-Upt;  Split-mouth  Sudter;  Jf«y 
Sucker;  Bahbit-mauth  Sucker, 

Heacl  short,  conical,  with  leDgtbened  snoat,  the  region  between  the 
eyes  flattened  and  with  prominent  mucons  ridges.  Cheeks  and  lowir 
part  of  head  rather  swollen.  Opercle  mnch  reduced,  its  greatest  length 
scarcely  greater  than  the  diameter  of  the  eye.  Head  about  4f  in  leogtL 
Eye  4^  in  length  of  head,  about  2  in  length  of  the  snout,  its  sitnatin 
thus  quite  posterior.  Length  of  the  top  of  the  head  2|  in  tlie  distmei 
from  the  snout  to  the  base  of  the  dorsal.  Pody  rather  slender,  the  fon 
being  between  that  of  Moxostoma  cervinum  and  M.  maerolepidotum^  the 
depth  4f  in  the  length.  Dorsal  flu  rather  low,  its  tays  I,  12;  A.  1, 7; 
V.  9.  Scales  5-45-5.  Color  olive  or  bluish  brown  above ;  sides  aoi 
belly  silvery ;  lower  fins  faintly  orange.  Ohio  Valley  and  southwanL 
A  singular  species,  abundant  in  some  sections  (Scioto  River,  Clinch 
Kivcr,  Chickamauga  Eivcr),  but  overlooked  by  naturalists  until  latdy. 

{Lagochila  lacira  Jordan  &  BraytoD,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  280:  LafocUk 
lacera  Jordan,  Man.  Vort.  ed.  2,  311 :  Jonlan,  Man.  Vert.  ed.  2,  406;  Jordan,  BullU. 
S.  Nat.  Mu8.  xii,  106.) 

Family  XXXI.— CYPRINID^. 

{The  Carps.) 

Cyprinoid  fishes  with  the  margin  of  the  upper  jaw  formed  by  the  pre- 
maxillaries  alone  and  the  lower  pharyngeal  bones  well  developed,  falci- 
form, nearly  parallel  with  the  gill-arches,  each  provided  with  1-^  seriei 
of  teeth  in  small  number,  4-7  in  the  main  row,  and  a  less  number  in  the 
others  if  more  are  present.  Head  naked.  Body  scaly  (except  in  l/«^ 
Plagopterm^  Fhoxinellm^  and  Aulopyge).  Barbels  2  or  4 ;  absent  in  mort 
of  our  genera,  and  not  large  in  any.  Belly  usually  rounded,  rarely 
compressed,  never  serrated.  Gill-openings  moderate,  the  membranes 
broadly  joined  to  the  isthmus.  Brachiostegals  always  3.  Gills  4^ a 
slit  behind  the  fourth.  Pseudobranchise  present  (except  in  Orthokti 
etc.).  Ko  adipose  fin.  Dorsal  fin  short  in  American  species,  elongall- 
in  many  Old  World  forms.  Ventral  fins  abdominal.  Air-bl 
usually  large,  commonly  divided  into  an  anterior  and  i>08terior  lolH] 
rarely  wanting,  not  enclosed  in  a  bony  capsule.  Stomach  wit 
ap;)eudages.  appearing  as  a  simple  enlargement  of  the  intestiM^ 
Fishes  of  moderate  or  small  size,  inhabiting  the  fresh  waters  of 
Old  World  and  of  North  America.  Genera  about  200 ;  species  ni 
1,000;  excessively  abundant  where  found,  both  in  indindnals 
species,  and,  from  their  great  uniformity  in  size,  form,  and  ooloral 
constituting  one  of  the  most  difficult  groups  in  natural  Ustoiyi'^ 
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ichtodistiDgaJsh  genera  and  species.  Onr  genera  are  mostly  very 
sely  related,  and  are  separated  by  characters  which,  although  reason- 
Y  constant,  are  often  of  slight  structural  importance.  From  time  to 
e,  different  authors  have  proposed  to  throw  most  of  these  groups  into 
genus  Leuciscuiiy  a  procedure  which,  without  further  discussion,  may 
Baid  to  have  always  led  to  confusion.  The  spring  or  breeding  dress 
he  male  fishes  is  often  peculiar.  The  top  of  the  head,  and  often  the 
I  or  various  iwrtions  of  the  body,  are  covered  with  small  tubercles, 
growths  from  the  epidermis.  The  fins  and  parts  of  the  body  in  the 
ing  males  are  often  charged  with  bright  pigment,  the  prevailing  color 
rhich  is  red,  although  in  some  genera  it  is  satin-white,  yellowish,  or 
ek.* 

^ffrinida,  part,  GUnther,  vii,  25-339.) 

m 

Rial  fin  short,  without  developed  spine. 

kir-bladder  sarroimded  by  many  convolutions  of  the  very  long  alimentary  canaL 

(  CampoBtomincB, ) 
A.  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding  surface  and  slight  hook;  peri- 
toneum black. 

Campostoma,  71. 
Air-bladder  above  the  alimentary  canal ;  teeth  one-rowed.    (Chondroatomince,) 
t  Intestinal  canal  elongate,  more  than  twice  the  length  of  the  body ;  teeth  with 

grinding    surface    well 
developed;  peritoneum 
usually  black. 
B.  Jaws  each  with  a  conspicuous,  broad,  straight-edged,  horny  plate ;  teeth  4- 

5,  stout,  blnutiah,  hook- 
ed, and  short. 

AcROcniLus,  72. 
BB..  Jaws  without  homy  plate. 
C.  Teeth  6-6^  strongly  compressed,  knife-shaped;  pseudobranchice  none ;  ru- 
dimentary caudal'rays 
greatly     dovoloped; 
A         scales  very  small. 

Ortiiodon,  73. 

16  progress  can  be  made  in  the  study  of  these  fishes  without  a  careful  examina- 
of  the  teeth.  The  pharyngeal  bones  in  the  smaller  species  can  be  removed  by  in- 
w§  ft  pin  or  s  hook  through  the  gill-opening,  under  the  shoulder-girdle.  The 
I  dioold  be  carefuUy  cleaned  with  a  tooth-brush,  or  a  jet  of  water,  or  a  pin,  and 
be  ezamiiied  by  any  small  lens.  In  most  cases  a  principal  tow  of  4  or  5  teeth 
be  firand,  in  front  of  which  is  sometimes  a  set  of  1  or  2  smaller  ones.  The  two 
laie  not  always  symmetrical.  ''Teeth  4-4''  indicates  a  single  row  of  4  on  each 
ynipenl  bone.  **  Teeth  2, 4-5, 1 "  indicates  2  rows  of  teeth  on  each  Hide — on  the  one 
4  in  the  principal  row  and  2  in  the  lesser,  on  the  other  side  5  in  the  main  row 
1  in  the  leeser.  In  the  Leuciacine  genera  these  teeth,  or  the  principal  ones,  arc 
rtif'le^  that  is,  hooked  inward  at  their  tips.  A  grinding  or  masticatory  surface  ia 
mvated  ^lace  or  groove  usually  at  the  base  of  the  hook.  A  flattened  or  bev- 
l  ed^ eoniotimee  simnlates  a  masticatory  surface,  and  in  some  of  the  speeiea  tho 
iiag  aaAet  is  reiy  narrow  and  confined  to  but  one  or  two  of  the  teeth.  In  all  cases 
re  the  Bunber  of  teeth  is  given  in  the  »pecl0c  descriptions  following,  this  number 
bMBvaiified  an  typical  examples  either  by  Professor  Cope  or  the  writers. 

BoH  Bat.  Mna  ^o.  16 10 
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CC.  Teeth  5-5  or  4-5 ;  pseadobranchiffi  present ;  dontal  fin  insexted  post^ 

riorly. 
D.  Lateral  line  complete ;  mdiinentary  caudal  rays  nnmerouB;  anjil  biai 

elongate . .  L  ayixia,  74 
DD.  Lateral  line  incomplete ;  anal  basis  short ;  scales  minute. 

CUROSOMUS)  7^ 

CCC.  Teeth  4-4 ;  dorsal  fin*nearly  median. 

£.  First  (rudimentary)  ray  of  dorsal  slender,  firmly  attached  to  thefint 

developed  ray. 
F.  Scales  very  small,  85-90  in  the  lateral  line,  which  is  complete. 

ZOPHENDUX^TI 

FF.  Scales  larger,  35-60  in  the  lateral  line. 

G.  Lateral  line  complete Hybogxathus,  17. 

GG.  Lateral  line  incomplete Coli8CU8,?& 

£E.  First  (rudimentary)  ray  of  dorsal  somewhat  enlarged  and  blno^ 

connected      by    iiie» 
brane  with  the  fintdi*! 
veloped  ray. 

H.  Lateral  line  incomplete : Pimephalxs,7|j 

HH.  Lateral  line  complete Htborhynchus,  91  | 

tt  Intestinal  canal  short,  less  than  twice  the  length  of  the  body;  teeth  hooked,  tkil 

grinding  surface,  if pf»| 
ent,  narrow  or  radioaK) 
tary;  peritoneuin 
ally  pale. 
$  Dentary  bones  parallel,  united  for  their  whole  length.   (&»*| 

I.  Premaxillaries  not  protractile;  mandible  with  a  conspic 

ous  fleshy  lobe  on  each] 
side  at  base. 

EXOGLOSSUX,  9.J 

$$  Dentary  bones  arched,   free   from  each  other,   except 

the  symphysis,     (j 

CMCtflCF.) 

J.  Abdomen  behind  ventral  fins  not  compressed  to  an  ed^j 
^  the  scales  passing  oi 

it ;  anal  basis  gene 
short, 
fe.  Teeth  in  the  main  row  4-4. 
L.  Maxillary  without  barbels. 
M.  Jaws  each  with  a  hardened  bony  sheath; 

ray  of  dorsal  spine-Bklj 
eonneoted  by  memi 
with  thefizstdei 
ray;  teeth 4-4. 

CoCHLOGHAinUi^  ttj 

BiM.  Jaws  without  bony  sheath. 
N.  Lower  Jaw  with  the  lip  thin  or  obsokiSb 

developed  m  a 
lobe  on   each  iida 
base. 
O.  Mandible,  interopercle,  and  snboibitil 

cavemoaa. 
P.  Teeth  4-4,  or  1,  4-4, 1  (1,  4-4,  Sin  OMi 

dea). 
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R.  Lateral  line  incomplete. 

Hemitremta,  83. 
RB.  Lateral  line  complete.... Cliola,  84. 
PP.  Teeth  2,  4-^,  2. 

8.  Lateral  Hue  complete.. Minnilus,  85. 

8S.  Lateral     line    incomplete;     scales 

^  small.PROTOPORUS,  86. 

00.  Mandible,  iuteropercle,  and  suborbital  with 

conspicuous,  externally 
visible,  cavernous  cham- 
bers; teeth  1,  4-4,  0. 

Ericymba,  87. 
NN.  Lower  Jaw  with  the  lip  developed  as  a  fleshy 

lobe  on  each  side;  teeth 
4-4 ;  dorsal  anterior. 
Phenacobius,  88. 
LL.  Maxillary  with  a  small  barbel  at  its  extremity. 

U.  Premaxillaries  not  protractile; 
teeth  2,  4-4,  2;   scales 
small ;  dorsal  posterior. 
Rhinichthts,  89. 
UU.  Premaxillaries  protractile. 
V.  Teeth  4-4,  or  1, 4-4, 1,  or  1, 4-^,  0. 
W.  Scales  very   small;    dorsal 
posterior. 
X.  Lateral  line  complete. 

AoosiA,  90. 
XX.  Lateral  line  incomplete. 

Apocope,  91. 
WW.  Scales  large;  dorsal  me- 
dian; lateral  line  com- 
plete. 

Cerahchthys,  92. 
W.  Teeth  2,  4-4,  2. 

Y.  Head  convex  above; 
teeth  without  griuding 
surface  ..Couesius,  93. 
YY.  Head  flattened  above ; 
teeth  with  grinding  sur- 
face . . .  Platygobio,  94. 
KK.  Teeth  in  the  main  row  5-5  or  4-5. 

^  Z.  Maxillary  with  a  bar- 

bel; premaxillaries  pro- 
tractile. 
eth  hooked,  none  of  them  molar ;  teeth  in  the  lesser  row  2. 
[Randal  fin  symmetrical,  its  rudimentary  basal  rays  not  greatly  developed. 

.  Barbel  minute,  lateral ;  teeth  without  grinding  surface Semotilus,  95. 

B.  Barbel  terminal ;  teeth  with  grinding  surface S ymmetrurus,  96. 

Caudal  fin  nnsymmetrical,  the  upper  lobe  much  the  longer,  the  basal  caudal 

rays  greatly  developed Pooonichthys,  97. 

'eeth  partly  molar,  mnch  enlarged,  obtusely  truncate,  lesser  row  with  2  teeth ; 

scales  small Mylochilus,  98. 

ZZ.  Maxillary     without 
barbeL 
d.  Upper  Jaw  not  protractile;  2  or  3  teeth  modified,  molar ;  teeth  2,  5-5,  2,  or  2, 

5-4j  2 MylopharodoNi  99% 
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dd.  Upper  jaw  protractile ;  teeth  not  molar, 
e.  Teeth  two-rowed,  2  teeth  in  the  lesser  row. 
/.  Lateral  line  complete. 

g.  Teeth  saboonical,  scarcely  hooked,  sharp-edged,  wide  apart,  the  Icng 

limb  of  the  pharyngeal  bone  elongate. 

Pttchochilub,  UHl 
gg.  Teeth  compressed,  close-set,  strongly  hooked;  the  pharyngeal  boiieif 

the  usual  form. 
h.  Caudal  peduncle  slender  and  elongate,  the  caudal  ftn  widely  foilce^ 
its  basal  rudiments  much  developed ;  scales  very  nuU; 

head  depressed Gila,  lOL.; 

A^.  Caudal  peduncle  stout ;  basal  rudiments  of  candal  little  deTeiopei 

Squaucs,  INL'. 

ff.  Lateral  line  incomplete Phoxinl'8,  !(& 

ee.  Teeth  one-rowed. 

-  Lateral  line  complete. 

g.  Mouth  of  moderate  size ..LEUOOSylil' 

gg.  Mouth  extremely  small Opsopceodus,  l(& 

—  Lateral  line  incomplete ;  teeth  serrate Trych^rodox,  lOi^: 

JJ.  Abdomen  behind  ventral  fins  compressed  to  an  edj^ 
the  scales  not  passing  over  it ;  anal  basis  nsoallyeloi*' 
gate ;  dorsal  posterior. 
{.  Abdomen  in  front  of  ventrals  rounded ;  anal  basis  rather  long. 
j.  Teeth  5-5,  with  grinding  surface  and  serrate  edges. 

NOTEMIGOXrS,  107. 

jj.  Teeth  2, 5-5, 2,  entire,  without  grinding  surface.  Alburnus,  IM 

**  Dorsal  fin  short,  posterior,  with  a  strong  spine,  composed  of  two,  the  posterior  n- 

ceived  into  a  longitudinal  groove  of  the  anterior;  iii]MC| 
border  of  the  ventral  fins  adherent  to  the  body ;  teedl 
hooked,  without  grinding  surface,  in  two  rows.    (Plif^ 
pterince. ) 

I,  Body  with  small  scales ;  teeth  2,  4-4,  2 ;  no  barbels. 

Lepidomkda,  W 

II.  Body  scaleless. 

fit.  Maxillary  without  barbel ;  teeth  1,  4-4,  1 Meda,  UA. 

mm.  Maxillary  with  a  barbel ;  teeth  2,  5-4,  2. 

Plagoftbeus,  lU'j 
***  Dorsal  fin  elongate ;  dorsal  and  nnal  fins  each  preceded  by  a  serrated  qum^i 

scales   large;    teeth  molar;    species  introduced.    (CJf* 
prinincB. ) 

n.  Barbels  4;  teeth  1,  1,3-3,1,1 CypbOI*. 

nn.  Barbels  none;  teeth  4-4 CabaMIA 

Tl.— CAIVrPOSTOllIA  Agassiz. 

Stone  rollers. 

(Agassiz,  Amer.  Journ.  Sci.  Arts,  1855,  218:  typo  Rutilus  anomalus  Raf.) 

Body  moderately  elongate,  little  compressed.     Mouth  normal,  tlB-| 
jaws  with  thick  lips  and  rudiment  of  a  hard  sheath.    Premaxillarief 
protractile ;  no  barbel.    Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grindill 
surface  and  but  a  slight  hook  on  one  or  two  teeth.    Air-bladder  la 


31.   CYPBISIDM CAMP08T0MA,  149 

ided  in  the  abdominal  cavity,  and  entirely  sorroanded  by  many  con- 
ations of  the  long  aUmentary  canal,  which  is  6-9  times  the  total 
gth  of  the  body.  Ovaries  similarly  enclosed  in  the  alimentary  canal, 
ritoneom  black.  Pseudobranchise  present.  Scales  moderate.  Lat- 
J  line  present.  Dorsal  nearly  over  ventral.  Anal  basis  short.  No 
ines.  Herbivorous.  Sexual  differences  very  great,  the  males  being 
rered  with  large  tubercles  in  spring.  The  singular  arrangement  of 
b  intestines  in  relation  to  the  air-bladder  is  i>eculiar  to  Campostoma 
Mmg  ail  known  fishes.    Size  moderate,    {xafiizijj  curve ;  <rro/ia,  mouth.) 

cal«e  smally  75-80  in  the  lateral  line ;  teeth  4-4  (T). 

r#.  €•  omatum  Grd. 

Body  stout.  Head  large,  blunt  and  heavy.  Mouth  large,  the  max- 
laiy  reaching  to  near  the  front  of  the  large  eye.  TaU  rather  short 
doration  brilliant,  precisely  as  in  C.  anomalum.  Head  3| ;  depth  4. 
L  8;  A.  8;  Lat  L  78.    Chihuahua  Eiver.    (Oirard.) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1S56,  176;  Gtinther,  vii,  183.) 

'Seales  moderate,  48-57. 
tTeeth 


191*  C  anomalam  (Raf.)  Ag. — Stone-roller;  Sione-lu^ger, 

Body  stoutish,  moderately  compressed,  the  ante-dorsal  region  becom- 

ig  swollen  and  prominent  in  the  adult.    Snout  moderately  decurved. 

Scries  deep,  rather  small  and  crowded  anteriorly.    Maxillary  not  reach- 

bg  to  opposite  the  front  of  the  eye.    Color  brownish,  with  a  brassy  lus- 

ttt  above,  the  scales  more  or  less  mottled  with  dark.    A  dusky  vertical 

te  behind  the  opercle.    Dorsal  and  anal  fins  each  with  a  dusky  cross- 

te  about  half  way  up,  the  rest  of  the  fin  olivaceous  in  females,  fiery  red 

iitte  males  in  the  spring.    Iris  orange  in  males.    Males  in  the  spring 

^  the  head  and  often  the  whole  body  covered  with  large,  rounded  tu- 

tetdes.    In  no  other  Cyprinoid  are  these  nuptial  appendages  so  exten- 

J^y developed.    Head  ^  j  depth  4|.    D.  8 ;  A.  7 ;  scales  7-53-8 ;  teeth 

^H  L  6-8  inches.     Extremely  variable,  the  young  very  different  in 

^  4l>earance  from  the  old  males.    Western  New  York  to  Mexico,  every- 

^^fere  abundant  in  deep  or  still  places  in  small  streams,  running  up 

^^  brooks  to  spawn  in  spring.    Herbivorous.    One  of  the  most  inter- 

^ttng  and  cnriooB  of  our  fishes. 

(jBUOm  mmomdlmB  Baf.  Ichth.  Oh.  52:  Exoglossum  duhium  Kirtland,  Boat.  Jonrn. 
^  Wtt.  Y,  «72:  ExogJouwm  tpinioephalum  Cnv.  &  Val.  xvii,  4h9:  Chondro8toma pullum 
^9HBZ,  Amer.  Jonrn.  Set  Arts,  1854,  357 :  CampOBtoma  calUpteryx^  mormyrus,  gobioni- 
^  iiiid  k^!P^f9  Cope,  Froc.  AcacL  Nat  Sci.  Phila.  1864,  284 :  Campostoma  nasutum 
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Qrd.  Proc.  Acad.  Nat.  Sci.  Phila.  1&5C,  176,  from  the  Rio  GraDdc,  may  be  ftdudad 
species  (specimens  before  ns  have  a  slenderer  head  and  rather  more  comprased  «ri 
elevated  body  than  is  usual  in  C,  anomalun) :  CkimpoBtoma  duHnm  Gttnther,  rii,  lot; 
Agassiz,  Amer.  Joum.  Sci.  Arts,  18S>5, 218 ;  Jordan,  Man.  Vert.  ed.  2,  287.) 

ttTeethl,  4-4,  0. 

1Y3.  €•  prolixum  (Storer)  Jordan  d^  Gilbert. 

Slenderer  than  C.  anomalum.  Head  rather  shorter  and  nairomt 
Scales  larger  and  less  crowded;  and  the  coloration  more  nniform  ib1| 
paler,  or  more  silvery.  Head  4| ;  depth  4^.  D.  8;  A.  7 ;  scales  7- 
teeth  1,  4-4,  0.  Tennessee,  Georgia,  and  Alabama;  abundant  Tayj 
similar  to  the  preceding,  but  probably  worthy  of  specific  distinctioD 
account  of  the  difference  in  dentition,  constant  in  all  specimens  exa»{ 
ined. 

{Leuciscua  prolixu8  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  July,  1845:  CampaiUmttmk\ 
lum  var.  prolixum  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  326.) 

***  Scales  larger,  about  45  in  the  course  of  the  lateral  line ;  teeth  4-4  (f ). 

173.  C.  formosulum  Grd. 

Head  short  and  blunt,  with  broad,  projecting  snout.    Head  4;  dqAj 
4 J.    D.  8  5  A.  7 ;  Lat.  1.  45.    Grayish  above,  whitish  below ;  sides 
ot  less  marmorate ;  a  black  patch  at  the  base  of  the  caudal  and  onthj 
dorsal.    San  Antonio  Eiver,  Texas.    (Oirard,) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  176.) 

Y9.— A€RO€HlLUS  Agassiz. 
nardmoutliH. 

(^Acrocheilus  Agassiz,  Amor.  Joum.  Sci.  Arts,  1855,  211 :  typo  AcrwAeihiM  oliii'i*] 
Agasslz  &,  Pickering.) 

Body  elongate,  little  compressed.  Both  jaws  with  a  large,  stiu^' 
horny  plate,  sharp  externally  and  verj'  conspicuous.  Upper  jaw  protflfr . 
tile,  ^o  barbel.  Teeth  4-5,  stout,  hooked,  with  broad  masticatoif  8>i^ 
face.  Intestinal  canal  elongate.  Peritoneum  black.  PsendobianeM 
present.  Scales  small,  loosely  imbricated.  Lateral  line  present  B* 
sal  fin  slightly  behind  ventrals.  Anal  basis  moderate.  Caadal* 
broad,  its  rudimentary  rays  recurrent  on  the  caudal  pedunde.  S*| 
rather  large.     {axpo<;^  sharp;  ;^efAoT,  lip.) 

1Y4*  A*  alataceiis  Agass.  &  Fick.—Hard-vunith. 

General  form  and  appearance  of  the  species  of  GiUij  but  the  head  not 
depressed,  and  more  blunt  forwunl.  Body  elongate,  not  mnch  cob* 
pressed,  its  sides  more  so  than  the  caudal  peduncle ;  the  greatest  de^ 
over  the  ventrals,  4  in  length.    Caudal  peduncle  very  long  and  alendfli 
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y  terete,  its  length  coDtained  4f  times  in  the  length  of  the  body,  its 
depth  2f  in  its  length.  Head  moderate,  4^  in  length  of  body, 
tish,  the  profile  considerably  rounded,  the  interorbital  space 
igly  convex.  Mouth  horizontal,  subinferior,  overlapped  by  the 
d,  blunt  snout,  its  breadth  considerable,  but  the  maxillary  not  ex- 
ing  far  back,  to  opposite  the  front  of  the  eye.  Upper  jaw  pro- 
ile,  covered  with  a  fleshy  lip,  inside  of  which  is  a  small,  straight, 
laginous  plate,  similar  to  that  on  the  lower  jaw,  but  much  smaller 
not  evident  externally.  Lower  lip  covered  with  a  firm  cartDagi- 
i  plate,  sharp  externally,  the  upper  surface  being  formed  by  its 
lied  edge.  The  transverse  width  of  this  plate  is  between  four  and 
times  its  (longitudinal)  breadth.  The  plate  extends  in  nearly  a 
ght  line  from  one  angle  of  the  mouth  to  the  other ;  its  transverse 
h  is  contained  2^  times  in  the  length  of  the  head.  Eye  rather 
5,  5J  in  head,  1^  in  snout,  its  position  anterior  and  not  high  up,  24 
terorbital  space.  Dorsal  long,  rather  low,  its  first  ray  just  behind 
Irst  ray  of  ventrals,  midway  l>etween  the  snout  and  the  middle  of 
base  of  the  caudal  fin.  Caudal  fin  very  long,  the  lobes  about  equal, 
er  than  the  head,  widely  forked,  the  accessory  rays  at  is  base  very 
erous  and  recurrent  on  the  caudal  peduncle ;  about  eight  of  these 
be  distinguished  on  each  side  of  the  fin.  Anal  fin  rattier  large ; 
Lrals  broad,  reaching  vent.  Pectorals  moderate,  not  reaching  two- 
is  of  the  distance  to  the  ventrals.  Scales  quite  small,  somewhat 
edded  in  the  skin,  very  loosely  imbricated,  or  often  scarcely  imbri- 
d  at  all,  the  exposed  surfaces  longer  than  high,  profusely  punc- 
;  squamation  quite  irregular ;  the  scales  smaller  on  back  and  belly 
1  on  sides,  most  exposed  on  caudal  peduncle.  Lateral  line  much 
nrved.  Coloration  very  dark,  belly  paler,  but  nearly  all  parts  of  the 
y  studded  with  minute  dark  points.  D.  10;  A.  9^  scales  20-85- 
Teeth  4-5,  hooked,  somewhat  club-shaped,  with  a  broad  mas- 
tery surface.  Peritoneum  black ;  intestines  much  elongate,  filled  in 
specimen  with  vegetable  substance.  L.  12  inches.  Columbia  Eiver 
tributaries. 

;a88iz,  Amer.  Joani.  Sci.  Arts,  xix,  214,  1855 ;  GUnther,  vii,  27G;  JordaD.  Proc.  U. 
kt.  Mus.  i,  83,  lt578.) 

Y8.--ORTHODOi«  Girard. 

Td,  Proc.  Acad.  Nat.  Sci.  Phila.  1850,  182:  typo  Gila  microlepidota  Ayres.) 

)dy  elongate.    Jaws  normal,  the  upper  protractile,  the  lower  sharp- 
id,  with  a  knob  at  the  symphysis  j  no  barbel.    Teeth  0-6  or  0-5, 


152      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — JY. 

much  compressed,  lancet-shaped,  erect,  nearly  straight.  Upper  limb 
of  the  pharyngeal  bone  very  broad  and  concave,  separated  by  a  deep 
notch  from  the  dentigerous  portion,  the  bone  thin  and  brittle.  Intes- 
tinal canal  elongate,  about  7  times  the  length  of  the  iish;  i)eritoiieiui 
black.  Scales  small.  Lateral  line  present.  Dorsal  fin  opposite  vtt- 
trals.  Basal  rays  of  caudal  largely  developed.  Anal  basis  dxat 
Pseudobranchise  none.  Gill-rakers  moderate,  clavate,  the  inner  edge 
fringed.  Size  large.  This  genus  is  related  to  Chondrostoma^  differiof 
chiefly  in  the  absence  of  pseudobranchiae  and  of  the  horny  mandibnhr 
plate.     (<i^6^«c,  straight;  <^<Jetfv,  tooth.) 

IY5.  O.  microlepidotus  (Ayres)  Grd. 

Body  elongate.  Ileaxl  moderate  5  the  snout  very  broad ; .  eye  small, 
about  half  the  length  of  the  snout.  Mouth  terminal,  somewhat  oblique, 
broad,  the  maxillary  not  extending  to  the  eye.  Upper  head  of  surface 
flattish,  with  two  bony  ridges.  Fins  rather  large  5  the  caudal  strong. 
Coloration  plain.  Lateral  line  decurved.  Head  4;  depth  4^.  D.  9; 
A.  8 ;  scales  21-105-12  5  Vert.  24  +  20.  Teeth  Q-Q  or  6-5,  formed  mock 
as  in  Campostomu^  but  longer.  Size  large.  L.  12  inches.  Biveraof 
California  j  Great  Basin  of  Utah  ( Yarroir). 

{Gila  microlepidoia  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  21, 1855;  Girard,  U.  S.  P*b. 
E.  R.  Surv.  Fish.  237,  fig.;  Gunther,  vii,  275.) 

Y4.— I.ATINIA  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137 :  type  Lavinia  ejcilicavda  B.  A  0.) 

Body  elliptical,  elevated,  moderately  compressed,  rapidly  contracted 
to  the  slender  caudal  peduncle.  Head  small,  conical.  Moudi  mod- 
erate, terminal,  oblique;  the  lower  jaw  included.  Scales  modento) 
not  closely  imbricated,  the  exposed  surfaces  somewhat  hexagomL 
Ijateral  line  decurveH,  complete.  Belly  behind  ventrals  entirely  scaled. 
Dorsal  fin  well  behind  ventrals,  its  last  ray  just  in  front  of  the  begi** 
ning  of  the  anjil,  which  is  rather  elongate.  Caudal  fin  little  forked,  iti 
rudimentary-  basal  rays  much  increased  in  number  and  very  strong- 
Intestinal  canal  elongate,  3  times  the  total  length  of  the  fish;  pfr 
ritoueum  dark.  Teeth  4-5  or  5-5,  scarcely  hooked,  cultriform,  witfc 
rather  broad  but  shallow  grinding  surface,  the  largest  standing  np 
well  above  the  surface  of  the  bone.  Gill-nikers  rather  long  and  slen- 
der; pseudobranchiie  large.  Size  large.  {Laviniaj  a  classical  naoe^ 
without  special  application  to  these  fishes.) 
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.Ve.  14.  exillcavda  B.  &,  6. 

Body  deep,  compressed,  tsipering  to  the  caudal  peduncle,  which  is 
fwcy  slender.  Head  small,  short,  conical.  Mouth  rather  small,  oblique, 
lie  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  the  maxillary 
Uling  short  of  the  eye.  Preorbital  short  and  deep ;  suborbital  moderate. 
Bye  rather  large,  anterior,  4  in  head.  Scales  rather  large,  42  in  front 
of  dorsal.  Dorsal  tin  rather  small.  Pectorals  short.  Anal  high  and 
loDg.  Caudal  well  forked,  its  iiidimental  rays  strong,  about  10  in  num- 
>er.  Color  dark  above,  sides  somewhat  silvery.  Scales  with  dark 
pecks.  Head  4§ ;  depth  ^.  D.  10 ;  A.  12 ;  scales  13-C4-8 ;  teeth  4-o 
r5-5.    L.  12  inches.    Elvers  of  California. 

(Baird  &  Girard.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  137 ;  Girard,  U.  S.  Pac.  B.  B. 
Qrv.  X,  241  f  Lrudecus  exilicauda  Giinthor,  yii,  248:  Lavinia  hartngus  Girard,  Proc. 
jead.  Nat.  Sci.  Phila.  1856,  184;  the  same  species.) 

T5.-CHROSOIIIUS  Bafinesque,  1820. 
Bed  Minnowa. 

Bafineaqne,  Ichth.  Oh.  47:  type  Luxilus  erythrogasler  Baf.) 

Body  moderately  elongate,  little  compressed.  Jaws  normal;  no  bar 
J€l.  Teeth  5-5  or  4-5,  moderately  hooked,  with  well-marked  grinding 
rarface.  Alimentary  canal  elongate,  about  twice  as  long  a^j  body ;  peri- 
tcneum  black.  Scales  very  small.  Lateral  line  short  or  wanting.  Dor- 
Bad  behind  ventrals ;  anal  basis  short.  Size  small.  Colors  in  spiiug 
brilliant.    (;^/t>oc,  color ;  ^rw/ia,  body.) 

*  Sides  of  the  body  with  two  black  stripes ;  the  upper  ranuiug  from  tlio  upper  angle 
of  the  opercle  straight  to  the  caudal,  sometimes  breaking  up  iu  spots  behind ; 
the  lower  broader,  extending  from  the  snout  through  the  eye,  curved  down- 
ward along  the  belly,  and  extending  to  the  caudal,  where  it  ends  in  a  black 
spot  (these  8trix)es  faint  in  the  female). 

« 

lYY*  €•  erythrogaster  Agassiz. — lied-heUied  Dace, 

Body  oblong,  tapering  each  way  from  tiie  middle,  little  compressed. 

Bead  moderate,  rather  pointed.    Mouth  moderate,  terminal,  oblique, 

^e  jaws  about  equal.    Fins  rather  small ;  the  dorsal  and  anal  high  and 

Aort;  caudal  long.    Scales  quite  small,  firmly  attached,  but  not  much 

^bricated.    Lateral  line  developed  less  than  half  the  length  of  the 

"^y.    Color  brownish  olive,  with  a  dusky  dorsal  line  and  often  some 

bfeckish  spots  J  two  black  lateral  bands  as  above  described ;  between 

^€8e  a  bright,  silvery  area.    Belly  below  the  lower  band  abruptly  sil- 

^^r}%    Females  obscurely  marked.    Males  in  spring  with  the  belly  and 

^he  interspace  between  the  lateral  bands  bright  scarlet ;  bases  of  the 

^^rtical  fins  also  scarlet.    In  high  coloration  the  body  is  everywhere 
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minutely  tuberculate  and  the  fins  are  bright  yellow.  Head  4 ;  depth  i 
D.  7  J  A.  8;  scales  16-85-10  j  teeth  usually  5-5.  L.  2-3  inches.  Penn. 
sylvania  to  Dakota  and  Tennessee;  abundant  in  small  streams;  one  of 
the  most  beautiful  of  our  fishes. 

(Luxilua  or  Chrosomus  erythrogcuter  Raf.  Ichth.  Oh.  1820,  47:  LuxiluM  orytkngMtkr 
Kirt.  Boat.  Jonm.  Nat.  Hist,  iv,  23,  iig.  1844;  Cope,  Cypr,  Penn.  391:  LemdacMt  erf^ 
throgaster  GUuther,  vii,  247 ;  Jordan,  302.) 

**  Sides  of  body  with  the  upper  band  beginning  opx>osite  the  vent  and  cxtendiiig 
backward  to  the  middle  of  the  caudal,  terminating  in  a  black  spot ;  lovs 
band  extending  from  snout  through  eye,  downward  and  backward,  ceanag 
at  base  of  anal ;  back  with  dark  sx^ots  and  cross-bars. 

1Y§«  €•  oreas  Cope. 

Form  of  the  preceding,  the  snout  rather  more  obtuse.  Coloratkm 
similar  to  th<at  of  the  preceding,  except  for  the  difiference^in  patten. 
The  back  clear  olive-green,  with  dark  cross-bars;  belly,  interspace  be- 
tween the  lateral  bands,  and  bases  of  vertical  fins  bright  crimson;  fins 
otherwise  yellow.  Head  4;  depth  4J.  D.  8;  A.  8;  Lat.  1.  67;  teeth 
b-^.  L.  2^  inches.  Tennessee  and  Eoauoke  Elvers;  even  more  bnll* 
iant  than  the  preceding.  , 

(Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1808,233.) 

***  Body  with  two  black  lateral  bands  on  the  side,  which  unite  on  the  caudal  pedun- 
cle, the  lower  broader,  dccurved,  the  upper  narrow  and  straight. 

IY9«  €•  eosCopc. 

Slenderer  than  the  preceding ;  the  lateral  line  less  distinct,  often  en- 
tirely wanting.  Variations  in  color  as  in  the  other  species.  Head  4; 
depth  5.  D.  8 ;  A.  8 ;  Lat.  1.  77 ;  teeth  5-5.  L.  2^  inches.  Susqaelianm 
Eiver.    Perhaps  a  variety  of  G,  erythrogaster, 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1801,  523;  Cope,  Cypr.  Penn.  391.) 

76.— ZOPIlEHDUni  Jordan. 

(Jordan,  Bull.  Hay  den's  Gcol.  Surv.  Terr,  iv,  780.  1878:  type  Hgborhjfiickui  ditiim 
Cope.) 

This  genus  is  very  closely  related  to  HybognathnSy  differing  only  in 
the  smjill  size  of  the  scales,  there  being  55-90  in  the  conrse  of  the 
lateral  line.  The  physiognomy  is  somewhat  different,  and  the  dorsal 
fin  is  inserted  more  posteriorly  than  usual  in  Eyhognathtis.  As  in  Bjto' 
gnathu^j  the  teetli  are  4-4,  scarcely  hooked,  with  narrow  grinding  sarftee^ 
and  the  intestinal  canal  is  elongate,  the  peritoneum  black.  Bockf 
Mountain  region ;  one  species  in  Western  Mexico.*  (C<5f  oc,  darknca; 
e\>dovj  within ;  in  allusion  to  the  black  peritoneum.) 

**  Scales  very  small,  85-90  in  the  course  of  the  lateral  lino. 


*Z.  atutrak  Jordan.    Body  rather  elongate,  formed  much  as  in  C<tmpo9iomm 
lunif  somewhat  compressed,  the  back  somewhat  elevated  and  roauded  aiitenor1y> 
Head  rather  large,  slightly  depressed  above.    Mouth  moderatei  low ;  the  lower  Jtff 
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180.  Z.  siderimii  (Cope)  Jor. 

Physiognomy  of  ^i^ooopa.  Body  fusiform.  Ilead  rather  small,  acn- 
minate.  Mouth  terminal,  the  upper  jaw  the  longer,  maxillary  reaching 
line  of  orbit.  Mouth  forming  more  than  a  semicircle.  Lower  jaw  hard, 
less  attenuate  than  is  usual  in  Hyhognathus.  Eye  small,  4y'^  in  head. 
Fins  long,  the  ventrals  reaching  anal.  Color  dark  iron-gray  above,  a 
darker  band  of  the  same  along  the  sides,  above  the  lateral  line,  extend- 
ing from  the  end  of  the  snout  to  the  middle  of  the  caudal.  Head  4  j 
depth  4.     D.  8;  A.  7;  Lat.  1.88;  teeth  4-4.    Arizona.     {Cope,) 

{Hyhorhynchu$  sideriua  (lapsus  for  Hyhognathus)  Cope,  Zool.  Wheeler's  Exxil.  W.  100th 
Mer.  V,  070, 187G.) 

**  Scales  moderate,  55-60  in  the  course  of  the  lateral  line. 

I§I«  Z«  plumbenm  (Grd.)  Jor.  &  Gilb. 

Body  rather  slender.  Head  moderate,  rounded  in  front.  Color  uni- 
form, sometimes  a  black  spot  at  the  base  of  the  caudal.  D.  8 ;  A.  7 ;  Lat. 
L  68 ;  teeth  4-4.  Arkansas  and  Indian  Territory.  {Oirard.)  This  spe- 
cies may,  perhaps,  be  referable  to  Hyhognathus. 

(Dionda  plumhea  and  spadicea  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  178 :  Hyho^ 
rkgHchus  puniceus,  Grd.  1.  c.  179 :  Dionda  griaea,  Grd.  U.  S.  Pac.  K.  R.  Surv.  x,  230.) 

YY.— HTBOGIVATHU9  Agassiz* 

(Algoma  and  Dionda  Girard.) 

CAgaasiz,  Amer.  Jonm.  Sci.  Arts,  1855,  223:  type  Hybognathus  nuckaUs  Ag.) 

Body  elongate,  somewhat  compressed.  Mouth  horizontal.  Tbe  jaws 
normal,  sharp-edged ;  lower  jaw  with  a  slight,  hard  protuberance  in 
^&ont ;  no  barbel ;  upper  jaw  protractile.  Teeth  4-4,  cultriform,  with 
oblique  grinding  surface  and  scarcely  any  hook.  Alimentary  canal 
elongate,  about  4  times  the  length  of  the  body.  Peritoneum  black. 
Scales  large.  Lateral  line  continuous.  Dorsal  over  ventrals.  Anal 
basis  short.  Size  moderate.  Species  numerous ;  mostly  southwestern, 
and  little  known.    (6/9<Jc,  gibbous ;  yvdOo':^  jaw.) 

•  Body  comparatively  elongate,  little  compressed,  the  deiith  less  than  two-sevenths  of 
the  length. 
a.  Snborbital  bones  comparatively  long  and  narrow. 


atightly  inclnded ;  the  premaxillary  below  the  level  of  the  eye ;  the  maxillary  just 
reaohiug  the  front  of  the  eye.  Lower  Jaw  thin-edged,  with  a  Blight  symphyseal  knob. 
£ye  small,  6  in  head.  Scales  small.  Lateral  line  complete,  decurved.  Dorsal 
slightly  behind  ventrals.  Dnsky  blnish  above ;  everywhere  with  dark  points.  A 
black  spot  at  base  of  caudal.  Head  4 ;  depth  4-18.  D.  8 ;  A.  7 ;  scales  I0-5G-8;  teeth 
L.  7  inches.  Lake  Tupataro,  Guanajuato,  Mexico  (west  of  the  Sierra  Madre). 
(Jordan,  Proo.  U.  8.  Nat.  Mn«  iwro  -f^o  x 


156     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 
183.  II.  nuclialfis  Ag.— /Silrerjf  Minnow. 

Body  elongate,  comparatively  slender.  Head  moderate,  rather  short, 
the  profile  evenly  curved.  Eye  large,  rather  longer  than  muzzle,  about 
4  in  head.  Upper  jaw  heavy;  lower  jaw  thin.  Scales  large  and  silvery. 
Lateral  line  decurved,  12-14  large  scales  in  front  of  dorsal.  Olivaceous 
green  above,  translucent  in  life ;  sides  clear  silvery,  with  bright  reflec- 
tions. Fins  unspotted.  Head  4 ;  depth  4^.  D.  8 ;  A.  7 ;  teeth  4-4 ; 
scales  5-38-4.  L.  5-7  inches.  A  graceful  minnow,  abundant  in  most 
streams  from  New  Jersey  to  the  Upper  Missouri  and  southward.  As 
here  defined,  more  than  one  species  may  be  included ;  but,  if  so,  the 
authors  are  unable  to  distinguish  them.) 

(Agassiz,  Amer.  JouriK  8ci.  Arts,  1855,  224;  GUnther,  vii,  184  :  Hyhognathus  argyritU, 
ecamti,  and  regius  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182, 209 :  Hyhognathus  regiut 
GUnther,  vii,  185:  Hybognathua  osmerinus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 
466 :  Ilybognathiis  argyritis  Jordan,  289.) 

183.  !!•  amams  (Grd.)  Jordan. 

Head  very  short,  small  and  blunt;  front  convex  rather  than  de- 
clivous, as  in  H,  nuchalis.  Suborbital  bones  rather  narrow,  about  as  in 
JT.  nuchalis.  Scales  moderate,  16  in  fropt  of  the  dorsal.  Coloration  of 
H.  nuchalis^  but  size  much  smaller.  D.  8 ;  A.  7 ;  Lat.  1.  35-38 ;  teeth 
4-4.    Rio  Grande  region. 

{Algonui  amara  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 180.) 

184.  II.  flaviplnnis  Cope. 

"This  fish  diflers  from  JET.  argyritis  {nuchalis  of  the  present  memoir)  in 
the  smaller  scales  and  quite  different  coloration.  Eye  large,  horizon- 
tally oval,  its  length  2§  in  head,  and  equal  to  interorbital  width.  The 
muzzle  is  shortly  decurved  to  the  mouth,  which  is  terminal  and  short. 
The  extremity  of  the  maxillary  extends  half  way  from  the  end  of  the 
muzzle  to  the  line  of  the  orbit.  Origin  of  ventral  fins  below  or  a  little 
in  advance  of  the  base  of  the  first  dorsal  ray. .  The  pectoral  is  shorty 
not  nearly  reaching  the  ventral,  which  in  turn  falls  far  short  of  the 
vent.  The  lateral  line  rises  anteriorly.  The  occipital  region  is  convex 
and  rather  wide,  the  interorbital  region  nearly  flat.  Color  dusky  above, 
a  wide  dusky  lateral  baud,  separated  by  a  pale  band  from  the  back.  A 
faint  dark  spot  at  base  of  caudal.  Fins  pale  yellow,  unspotted.  Head 
5-^  in  length,  with  caudal  fin;  depth  a  little  more.  D.  8;  A.  7  or  8; 
scales  7-41-4.    L.  2^  inches.    Llano  Eiver,  Texas.^    (Cope,  MSS.) 

1 85.  H.  nifi^rotfleiiiatus  Cope. 

Similar  to  H.  flavipinnisy  but  with  larger  scales.  Ventral  fin  origi- 
nating a  little  in  advance  of  the  first  dorsal  ray.    Eye  large^  a  little 


31.    CYPRINID^ — ^HYBOQNATHUS.  157 

less  than  one-third  the  length  of  the  head  and  a  little  less  than  the  in- 
terorbital  witith.  Ventral  fin  nearly  reaching  vept.  Color  dnaky,  with 
a  black  lateral  band.  Fins  plain.  Head  5  in  length,  with  caudal ; 
depth  the  same.  D.  8;  A.  8;  scales  5-34-3.  L.  2 J  inches.  Medina 
River,  Texas.    (Cope,  MSS.) 

aa.  Suborbital  bones  short  and  deep. 

186.  H.  placitiis  Grd. 

Head  short  and  bluntish.  Body  stontish.  Eye  small,  shorter  than 
snout,  about  5  in  head.  Scales  moderate,  about  IG  in  front  of  the  dor- 
sal. Size  comparatively  small.  Grayish  above,  silvery  below.  Head 
45;  depth  4.J.  D.  8j  A.  7;  Lat.  1.  40;  teeth  4-4.  Mississippi  Valley  to 
Utah.    (Possibly  two  species  are  here  included.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18,56,  182:  Hybognuthua  nuchalis  Cope,  Proc. 
Amer.  Phil.  Soc.  Phila.  1874,  6(3:  Hybognathua  nuchalia  Jordan,  2S9;  probably  not  of 
Agassiz. ) 

aaa.  Snborbital  bones  unknown;  small  species  of  the  Texan  region. 

187.  II.  eplseopns  (Grd.)  Jordan. 

Slender  and  graceful,  fusiform  in  profile,  and  compressed,  with  the 
back  slightly  arched.  The  head  is  large,  forming  about  the  fifth  of  the 
length.  Eje  large  and  subcircular,  the  diameter  3J  in  head.  Fins 
moderate.  Scales  large,  the  lateral  line  following  the  middle  of  the 
flanks.  Dusky  above,  a  blackish  band  along  the  sides,  ending  in  a 
dusty  blotch  at  base  of  caudal.  Fins  unmarketl.  Scales  with  fine 
black  dots.  D.  8;  A.  8;  Lat.  1.  39.  L.  3  iuches.  Rivers  of  Texas. 
(Oirard.)  This  or  some  very  similar  species  occurs  in  Southern  Illinois. 
{Forbes.) 

{Uionda  episcopa,  aerena,  texenaiSf  papaliSy  argcntosa^  and  chrgaitia  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1856,  177-178.)  ' 

188.  II.  fluvlatilis  (Grd.)  Jor. 

Form,  size,  and  coloration  of  H.  amaruSj  but  the  mouth  and  eye 
smaller  and  the  scales  smaller.  D.  8;  A.  7;  Lat.  1. 40;  10  scales  before 
dorsal.    Snout  tuberculate  in  spring  males.    Kew  Leon.    (Oirard.) 

(Algama  fluviaiilia  Grd.  Proc  Acad.  Nat  Sci.  Phila.  185(),  181.) 
**  Body  short,  deep,  compressed,  the  depth  about  two-sevenths  of  the  length. 

180.  II.  melanops  (Grd.)  Jor. 

Head  moderate,  4J  in  length.  Snout  rounded.  Eye  medium.  Black- 
ish above;  sides  smoky,  with  black  dots;  a  black  spot  at  base  of  caudal. 
Depth  3 J.  D.  8;  A.  7;  Lat.  1.43;  teeth  4-4.  L.  2  J  inches.  Rio  Grande 
region.    {Oirard.) 

{Dionda  n^lanopa  and  cauchi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178;  Jordan, 
BaU.  U.  8.  QeoL  Sorv.  iv,  No.  2,  402.) 
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78.— COLISCIJS  Cope. 
(Cope,  Hayden's  Geol.  Snrv.  Wyom.  1872,  4W:  type  ColiacuB  parietalis  Cope.) 

This  genus  differs  chiefly  from  Hybognathus  in  having  the  lateral  line 
incomplete  or  obsolete.  The  mouth  is  oblique,  and  the  dorsal  fin  in 
advance  of  the  ventrals.  (xoAo?,  deficiency;  in  allusion  to  the  incomplete 
lateral  line.) 

100«  €•  parietalis  Cope. 

Body  moderately  elongate.  Head  wide,  especially  behind.  Muzzle 
obtuse.  Lips  equal.  Mouth  descending  obliquely,  the  maxillary  not 
quite  reaching  the  orbit.  Eye  3§  in  head.  Scales  small,  the  tubes  of 
the  lateral  line  present  on  7  of  them ;  14  in  a  transverse  series.  Dorsal 
fin  midway  between  snout  and  caudal.  Suborbital  bones  slender.  Col- 
oration silvery,  unspotted.  D.  7;  A.  8;  Lat.  1.  42;  teeth  4-4.  L.  2-3 
inches.    Missouri  Eiver  at  Saint  Joseph.    {Cope.) 

(Cope,  Geol.  Surv.  Terr.  Wyom.  for  1870,  1872,437;  Jordan,  289.) 

79.— PlillEPHALES  Rafinesque. 

Fat'hecids. 

(Rafineeqae,  lohth.  Oh.  1820,52:  type  PimephaUs  promelas  Raf.) 

Body  short  and  stout,  little  compressed.  Head  short  and  rounded. 
Mouth  small,  inferior ;  upper  jaw  protractile ;  no  barbel.  Teeth  4-4,  with 
oblique  grinding  surface,  usually  but  one  of  the  teeth  hooked.  Dorsal 
over  ventrals,  its  first  (rudimentary)  ray  separated  from  the  rest  by 
membrane.  Anal  basis  short.  Intestinal  canal  elongate.  Peritoneum 
black.  PseudobranchisB  present.  Scales  rather  small.  Lateral  line 
incomplete.    Size  small.    (;r;/ie>l^c,  fat;  xe^aXij^  head.) 

lOl.  P.  promelas  Raf. — Fat-head;  Black-head  Minnow, 

Body  very  short  and  deep.  Head  short,  everywhere  convex,  almost 
globular  in  adult  males.  Mouth  small,  inferior,  horizontal.  Scales 
deep,  closely  imbricated.  Lateral  line  almost  wanting,  on  5-20  scales 
only.  Olivaceous,  the  dorsal  with  a  large  black  bar  across  it,  nearly 
half  way  up,  most  distinct  anteriorly,  appearing  as  a  simple  dusky 
shade  in  the  young.  Male  fish  dusky,  the  head  jet-black,  with  several 
large  tubercles  on  the  snout  in  spring.  A  dusky  shade  along  sides  of 
caudal  peduncle.  Head  4;  depth  4.  D.  I,  7;  A.  7;  scales  7-47-6;  teeth 
4-4.  L.  2^  inches.  Ohio  Valley  to  the  Upper  Missouri;  generally 
abundant  in  sluggish  brooks.    Varies  greatly  with  age,  sex,  and  season. 

(Raf.  Ichth.  Ob.  53:  Pimephales  fasdatm  Grd.  Proc.  Acad.  Nat.  SoL  Fliila.  1860^ 
180 :  PlargyruB  melanooephalus  Abbott,  Pioc.  Acad.  Nat.  Sci.  Fhila.  1800, 885:  JPfn^MlM 
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mUeai  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 2S2  (from  Michigan,  may  be  a  distinct 
species ;  the  scales  said  to  be  Lat.  1.  40,  only  three  series  between  the  lateral  line 
and  the  ventrais ;  5-7  usually  in  P.  promeUu) :  Pimephales  agasnzii  Cope,  Cypr.  Penn. 
394;  GUnther,  yii,  181 :  Pimepkales  milesii  GUnther,  vu,  161;  Jordan,  288.) 

80.— HTBORHTNCHUS  Agassiz. 
(Agaasiz,  Amer.  Jonm.  Sci.  Arts,  1855,  222:  type  Minnilus  notaius  Raf.) 

This  genus  differs  from  Pimephales  only  iu  having  the  lateral  line 
complete.  The  maxillary  is  often  provided  with  a  rudimentary  or  obso- 
lete barbeL    {ol^o^j  gibbous ;  porx^'z^  snout.) 

*  Angle  of  mouth  without  trace  of  barbeL 

102.  H.  confertus  Grd. 

Asx>ect  of  Pimephales  promelas.  Body  stout,  the  back  moderately 
convex.  Head  wide,  formed  as  in  the  preceding  species.  Mouth  term- 
inal, very  small,  oblique.  Eye  4  in  head.  Fins  small.  Lateral  line 
usually  wanting  on  some  of  the  scales  along  the  sides.  Color  essentially 
as  in  Pimephales  promelaSj  the  males  even  darker ;  the  head  black ;  a 
bread  black  band  across  the  dorsal^  borders  of  anal  and  border  of 
ventrais  and  pectorals  black ;  the  lower  fins  said  to  be  edged  with  white 
in  life;  body  somewhat  mottled.  Females  more  elongate,  plainly 
colored.  Head  3f ;  depth  3|.  D.  I,  8 ;  A.  7  ;  Lat.  I.  43;  teeth  4-4.  L. 
2^  inches.  Arkansas  Eiver  to  the  Eio  Grande;  abundant.  This  species 
is  intermediate  between  Hyhorhynchus  and  Pimephales. 

{Hyborhynchus  confertus  (  9  )  and  Pimephales  maculosus  ( ^ )  Grd.  Proo.  Acad.  Nat. 
Set  1856, 180:  Syltorhynchus  nigellus  Cope,  ZooL  Wheeler's  £xpl.  W.  100th  Mer.  v,  G71.) 

198«  II.  notatus*  (Baf.)  Ag. — Blunt-nosed  Minnow. 

Body  rather  elongate,  not  elevated,  moderately  compressed.  Head 
moderate ;  the  muzzle  blunt  and  convex ;  top  of  the  head  depressed. 
Cheeks  vertical.  Mouth  small,  inferior,  horizontal.  Fins  small ;  the 
dorsal  moderate,  the  first  ray  distinct  and  spine-like  in  the  male,  slender 
in  the  female.  Anal  small.  Caudal  fin  short.  Scales  moderate,  deep, 
closely  lubricated.  Scales  in  front  of  dorsal  small  and  crowded.  Eye 
moderate.  Color  olivaceous,  little  silvery;  siaes  bluish;  a  black  spot  on 
the  dorsal  fin  in  front,  near  the  base ;  a  dusky  shade  at  base  of  caudal ; 
males  in  spring  with  the  black  on  the  dorsal  more  extended  and  the 
head  wholly  black ;  snout  with  about  14  disproportionately  large  tuber- 
cles. Head  4^ ;  depth  5.  D.  I,  8 ;  A.  7 ;  scales  6-45-4 ;  teeth  4-4.  L. 
4  inches.    New  York  to  Arkansas;  generally  abundant. 

(Minnilus  notaius  Baf.  Ichth.  Oh.  47;  GUnther,  vii,  182;  Jordan,  288:  Catostomua 

*  Specimens  agreeing  closely  with  this  species,  hut  having  the  intestines  no  longex 
than  the  body  (a«  in  CoeMognathus)j  have  been  lately  sent  ns  from  Illinois  River  by 
Pxo&ssor  SVxrbes. 


160    CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

melanotu8  Raf.  Ichth.  Oh.  58:  Byhorhynchtu  perapicuna  Grd.  Proc.  Acad.  Nat.  Sci.  Phila. 
1856,  185:  Hyhognathua  perBpiouus  GUnther,  vii,  185.) 

**  Angle  of  month  with  a  minnte,  thickish  barbel. 
194.  H.  snperciliosus  Cope. 

Head  broader,  more  ridged  above.  Caudal  and  anal  fins  more  dusky ; 
otherwise  like  the  last,  from  which  it  may  be  distinguished  only  by  the 
presence  of  the  small  barbel.  With  the  last,  equally  widely  distrib- 
uted, and  even  more  abundant.    Probably  a  variety. 

(Cope,  Journ.  Acad.  Nat.  Soi.  Phila.  1868,  234;  Jordan,  289.) 

81.— EXOGJLOSSlJill  Rafinesque. 

Cut-lips. 

(Rafinesque,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  430,  1818:  type  ExogloMum  lesu^surianum 
Raf.=C^jpriiiii«  maxillingtM  Le  S.) 

Body  moderately  elongate,  little  compressed.  Mouth  peculiar,  the 
mandible  being  contracted  and  incurved,  its  outline  strongly  three- 
lobed.  This  appe^pnce  is  due  to  the  fact  that  the  dentary  bones  lie  close 
together,  parallel,  and  are  united  throughout  their  length,  instead  of 
forming  a  broad  arch,  as  in  all  other  Cyprinoid  fishes.  The  lower  lip  is 
represented  by  a  broad  fleshy  lobe  on  each  side  of  the  mandible.  Up- 
per  jaw  not  protractile.  Cri)per  lip  thick,  somewhat  plicate.  Pharyn- 
geal bones  small.  The  teeth  hooked,  without  grinding  surfa<5e,  1,  4-4, 1. 
Scales  moderate.  Lateral  line  complete.  Fins  without  spines.  Dorsal 
slightly  behind  ventrals.  Anal  rays  7-8.  Isthmus  broad.  Gill-rakers 
weak.  Pseudobranchiae  present.  Air-bladder  normal.  Alimentary 
canal  short;  ])eritoneum  white.  Size  moderate.  One  of  the  most 
strongly  marked  genera  of  CyprinidWj  with  a  single  species.  (ec«w,  out- 
side; yXutfnray  tongue.) 
105.  £•  inaxilling[ua(Le  Sucnr)  Haldeman. — Cut-lips;  Stone-toter. 

Body  rather  stout,  little  compressed.  Head  large,  broad  and  flattish 
above,  with  tumid  cheeks.  Mouth  moderate,  slightly  oblique,  the  end 
of  the  maxillary  not  reaching  the  line  of  the  orbit.  Upper  jaw  longer 
than  lower.  Scales  rather  crowded  anteriorly,  those  in  front  of  the 
dorsal  small.  Color  olivaceous;  smoky  or  dark  above;  a  blackish  bar 
behind  opercle,  and  a  dusky  sha<le  at  the  root  of  the  caudal  in  the 

« 

young;  fins  unmarked.  Head  4;  depth  4.J.  D.  8;  A.  7;  scales  8-53-5; 
teeth  1,  4-4, 1.  L.  6  inches.  Westeni  New  York  to  Virginia;  abun- 
dant in  the  Susquehanna  Basin,  but  not  widely  distributed.  One  of  the 
most  singular  of  the  Cyprinidce^  distinguished  at  sight  by  its  t^ree- 
lobed  lower  jaw. 

{Cyprinua  maxiUingua  Le  Suenr,  Jonrn.  Acad.  Nat.  Sci.  Phila.  i,  85;  Qlliithiev,  vili 
188;  Jordan,  308;  Cope,  Cypr.  Penn.  1866,360.) 
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83.— COCHLOGNATHUS  Baird  <&  Girard. 

(Baird  dc  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  158 :  type  Cochlognathu8  wmatuB  B. 
&G.) 

This  genus  has  the  general  character  and  appearance  o{  Byborhynchus^ 
the  dentition  and  the  structure  of  the  fins  being  the  same;  the  teeth, 
however,  rather  more  strongly  hooked  and  with  deeper  finding  sur- 
face. It  differs  in  the  structure  of  the  jaws,  which  are  provided  each 
with  a  hard  cutting  plate,  to  all  appearance  precisely  like  the  Diodonti- 
d(Zj  the  sharp  bony  edge  being  surrounded  by  the  usual  lip.  First  ray 
of  dorsal  separated  by  membrane,  and  spine  like,  as  in  Hyhorhynchus 
and  Pimephales.  Alimentary  canal  short.  Peritoneum  white.  Pseudo- 
branchise  present.  Lateral  line  complete.  Anal  fin  small.  {xo-^Xoi^j 
shell;  7'vflt^c;^,  jaw ;  the  covering  of  the  jaws  being  hard,  like  shell.) 

106*  C*  ornatUS  Baird  <&  Girard. — Hard-mouth  Minnow, 

Appearance,  dorsal  fin  and  coloration  essentially  as  in  Ryborhynchtis 
notatus.  Body  moderately  elongate.  Head  rather  long.  Scales  com- 
paratively large.  Dorsal  fin  over  the  ventrals,  rather  high.  Anal  fin 
quite  small.  Caudal  fin  short.  Dorsal  fin  with  a  black  spot  near  the 
base  in  front  and  a  dusky  blotch  behind.  The  dorsal  spine  conspicu- 
ous. Caudal  fin  with  a  dusky  median  band,  in  front  and  behind  which 
is  a  pale  area.  A  dusky  lateral  band.  Snout  tuberculate  in  spring 
males,  as  in  Hyborkynchtis.  Head  4 ;  depth  4|.  D.  8 ;  A.  6 ;  Lat.  1. 40 ; 
teeth  4-4.  L.  3  inches.  Kio  Grande.  A  singular  little  fish,  with  the 
mouth  resembling  that  of  Chondrostoma  or  Acrochilus,  but  the  structure 
otherwise  resembling  neither. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  158;  Glinther,  vii,  187.) 

197.  €•  blgnUatus  Cope. 

"  A  fish  of  rather  uniform  diameter  and  deep  caudal  peduncle.  The 
head  is  oblong  and  rather  wide  above.  The  muzzle  has  a  decurved  pro- 
file and  terminal  mouth.  The  orbit  is  large,  3f  in  head,  a  little  less 
than  muzzle  and  than  interorbital  space.  Head  wide  behind  and  flat 
above.  The  infraorbital  bones  are  narrow,  while  the  preorbital  is  large, 
with  convex  inferior  and  concave  superior  border.  Maxillary  not  quite 
reaching  line  of  orbit.  Ventral  fins  inserted  opposite  second  or  third 
dorsal  ray,  reaching  to  vent.  Anal  fin  small.  Pectorals  reaching  three- 
fifths  to  ventrals.  Color  silvery,  without  dark  markings,  except  a  black 
spot  at  the  base  of  the  caudal  and  on  the  anterior  rays  of  the  dorsal. 
Head  5  in  length,  with  the  caudal  fin ;  depth  a  little  less.  D.  8 ;  A.  7 ; 
scales  7-34-!  L.  2 J  inches.  Trinity  River,  Texas."  (Cope,  MSS.) 
BnlL  ITat  Mas.  'So.  16 U 
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88.— HEmiTREmiA  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462:  type  Hemitremia  vittata  Cope.) 

Body  moderately  elongate.  Mouth  normal.  No  barbel.  Teeth  4-4 
(4-5  or  5-5),  hooked,  with  grinding  sarface.  Scales  large.  Lateral  line 
incomplete.  Dorsal  fin  slightly  behind  the  ventrals.  Anal  basis  short. 
Species  of  small  size.  The  tj'pical  species,  of  which  but  a  single  speci- 
men is  kno\^n,  has  the  teeth  4-5 ;  the  normal  number  is  probably  4-4, 
however,  as  in  the  other  species.  If,  however,  the  teeth  in  R.  vittnta 
are  permanently  5-4,  the  remaining  species  may  stand  under  the  ge- 
neric name  of  Chriope,*    (tjijlI^  half;  r/o^/ia,  pore.) 

•  Teeth  4-6  T    (Hemitremia. ) 

198.  II.  vittata  Cope. 

Body  stout.  Head  very  short,  the  muzzle  obtuse.  Mouth  small, 
oblique,  the  maxillary  not  reaching  the  orbit.  Eye  large,  3J  in  head, 
equal  to  length  of  muzzle.  Dosal  fin  beginning  a  little  behind  the  ven- 
trals. Lateral  line  developed  for  about  half  the  length.  Coloration 
dark,  a  dark  lateral  band,  above  this  a  pale  shade,  the  belly  pale.  Head 
4^ ;  depth  4^.  D.  8 ;  A.  7 ;  scales  6-38-4 ;  teeth  5-4  (or  5-5).  L.  2\ 
inches.    Holston  River.    {Cope,) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462.) 

•  *  Teeth  4-4.     (  Chriope  Jor. ) 

199.  II.  blfrenata  Cope. 

Body  rather  slender,  the  caudal  peduncle  somewhat  contracted.  Head 
moderate,  the  muzzle  very  obtuse.  Mouth  oblique,  the  jaws  about 
equal.  Upper  lip  opposite  lower  part  of  pupil.  Eye  large,  3  in  head, 
longer  than  muzzle.  Lateral  line  developed  for  a  very  short  distance 
only.  Thirteen  scales  before  dorsal.  Straw-colored,  the  scales  brown- 
edged  above.  A  shining  black  band  from  snout  through  eye  to  caudal. 
An  orange  band  above  this  on  the  snout.  Eegions  below  the  black 
band  silvery.  Head  4| ;  depth  ^.  D.  8 ;  A.  7 ;  scales  5-36-3 ;  teeth 
4-4.  L.  1^-2  inches.  Massachusetts  to  Maryland.  A  small  but  very 
handsomely  colored  species. 

(Hybopsis  hifrenatus  Cope,  Cypr.  Penn.  1866,  384.) 

900.  II.  maculata  Hay. 

Body  long  and  slender,  slightly  elevated  at  the  dorsal,  somewhat 
compressed.  Head  flattened  above.  Snout  rounded.  Mouth  smalli 
terminal,  slightly  oblique,  maxillary  not  reaching  to  opposite  eye.    Bye 

—     -       —  -  -      I  ■  I  ■    ■  ■  i_  _i_^^_^  I  ■  — -" 

*  Chriope  Jordan,  BuU.  Hayden's  Geol.  Soty.  Terr,  iv,  1878,  787 :  type  ^kgMii 
hifrenatue  Cope.    {xP^i<^  want ;  oittf,  pore.) 
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equal  to  snout,  3.^  in  head.  Dorsal  slightly  behind  ventrals,  nearer 
snout  than  base  of  caudal.  Lateral  line  with  pores  on  8  or  10  scales 
only.  Straw-color;  a  narrow  dark  dorsal  band,  and  a  dark  streak  on 
each  side  of  anal.  A  plumbeous  lateral  band,  and  black  specks  on  each 
scale.  A  black  spot  as  large  as  the  eye  at  base  of  caudal.  Head  4^ ; 
depth  5.  D.  8 ;  A.  8 ;  scales  5-38-3 ;  teeth  4-4,  with  grinding  surface. 
L.  2^  inches.    Chickasawha  Eiver,  Mississippi.    {Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mas.  1880,  505.) 

ItOl.  H.  Iieterodon  Cope. 

Body  moderately  stout,  the  back  compressed  and  somewhat  elevated. 
Head  rather  pointed,  the  muzzle  acuminate.  Mouth  oblique,  the  lower 
jaw  projecting,  the  upper  lip  opposite  the  upper  rim  of  pupil.  Maxillary 
extending  to  opposite  front  of  orbit.  Thirteen  scales  in  front  of  dorsal. 
Eye  3  in  head.  Color  olivaceous.  A  blackish  dorsal  band.  Sides  with 
a  leaden  or  dusky  band.  D.  8 ;  A.  8.  Scales  5-36-3,  the  lateral  line 
extending  about  half  the  length  of  the  body.  Teeth  4-4,  often  crenate. 
L.  2^  inches.    Michigan  and  Wisconsin. 

(Alburnops  heterodon  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 281 :  HybopHs  heierodon 
Coi)e,  Cypr.  Penn.  382 :  Leudscm  heterodon  GUnther,  vii,  261 :  Hemiiremia  heierodon  Jor- 
dan, Man.  Vert.  303.) 

84.— CJLIOJLA  Girard. 
Silver  Fins, 

{Codoma,  Cyprinella,  Moniana,  and  Hudsonius  Girard;  Photogenis  and  Hyhop9i8  Cope; 

Graodus  GlintheT ]  Erogala  J ord&n.)  ^  • 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 192 :  type  Ceraiidithys  vigilux  Bd.  &  Grd.) 

Body  ovate,  oblong,  or  elongate,  usually  compressed.  Mouth  normal, 
usually  rather  small.  No  barbels.  Scales  various,  commonly  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal  fin 
generally  more  or  less  behind  ventrals.  Anal  short  or  rather  elongate. 
Teeth  4-4,  or  1, 4-4, 0,  or  1, 4-4, 1*  (1,  4-4, 2  in  one  species),  hooked,  with 
or  without  grinding  surface,  the  edge  often  more  or  less  serrate.  Intes- 
tinal canal  short.  Peritoneum  mostly  pale.  Males  in  spring  usually 
prickly,  with  the  fins  charged  with  red  or  white  pigment.  A  very  large 
group  of  .small  fishes,  usually  brilliantly  colored ;  abundant  in  all  our 
Southern  and  Eastern  rivers,  and  extending  southward  to  Western 

Mexico.t    All  are  American.    (A  coined  name.) 

i • 

*  Said  to  be  1,  3^,  1  in  one  species,  C.  cohitia.  If  this  be  tnie,  the  latter  species  will 
form  the  tyjie  of  a  distinct  genus,  Tiaroga  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
204 :  typo  Tiaroga  coiHtU  Girard.    (A  coined  name.) 

t(a.)  C,  aUa  Jordan.  Body  moderately  elongate,  compressed,  deep,  the  back 
somewhat  elovated.  Head  short,  somewhat  depressed  above,  moderately  pointed* 
Eye  moderate,  shorter  than  snonti  5-6  in  head.    Month  medium,  oblique,  \i«nxmx<Qi\) 
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The  species  may  be  divided  as  follows  :* 

$  Scales  not  especially  deeper  than  long ;  not  closely  imbricated. 

*  Teeth  4-4 ;  species  of  small  size. 

t  Teeth  with  grinding  surface  more  or  less  developed.    (Hybopsis  Cope,  non  Ag.) 

(a. )  Scales  in  the  lateral  line  more  than  45 alta.  sallan. 

a.  Scales  in  the  lateral  line  43  or  44 tuditanaf  taurocephalaj  hocmatura. 

aa.  Scales  in  the  lateral  line  32-37. 

Bpectrunculaf  nuhilaf  fretensiSf  longiroatria,  straminea. 
volucelUiy  microatomay  lintolata,  missuriensUf  proem, 
ft  Teeth  without  grinding  surface.    (Cliola.) 

b.  A  black  spot  on  anterior  edge  of  dorsal  and  one  at  the  base  of  the  caudal. 

vigilax. 

bb.  No  black  spot  on  anterior  edge  of  dorsal chlora,  nigrotceniata. 

**  Teeth  two-rowed. 

X  Teeth  without  grinding  surface cohitU,  sima. 

tt  Teeth  with  grinding  surface  more  or  less  developed.    (Hudsonius  Grd.) 

saludana,  siorcrianay  hudsania,  euryopa. 
$$  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 

*  Teeth  4-4. 

t  Edges  of  teeth  entire.     (Codoma  Girard. ) 

X  Teeth  wi  th  grinding  surface  developed iriSy  jugalis, 

XX  Teeth  without  grinding  surface, 
a.  Dorsal  fin  inserted  notably  behind  ventrals ;  head  very  short  and  blunt,  al- 
most round vitiatay  omcta. 

aa.  Dorsal  fin  inserted  directly  over  ventrals;  head  moderate,  subconic. 

caUi9ema, 

the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  not  reaching  the  front  of  the 
pupil.  Jaws  equal.  Preorbital  large.  Scales  not  closely  imbricated,  19  in  front  of 
dorsal  fin.  Dorsal  over  ventrals.  Caudal  peduncle  deep.  Bluish,  sides  silvery, 
fius  plain.  Head  4^ ;  depth  3f .  D.  8 ;  A.  8 ;  scales  8-46-4 ;  teeth  4-4,  with  narrow 
grindi^  surface.    Lake  Tupataro,  Guanajuato. 

{Hudsoniu8  alius  Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  301.) 

(&.)  C.  sallm  (Giinther)  J.  &  G.  Caudal  peduncle  not  quite  twice  as  long  as  deep. 
No  barbels.  Snout  obtusely  conical,  longer  than  the  eye,  which  is  one-fifth  the  length 
of  head.  Upper  jaw  slightly  overlapping  the  lower.  Maxillary  not  extending  to  eye. 
Dorsal  immediately  behind  ventrals.  Fins  short.  Brownish  green  above,  minutely 
dotted  with  black  along  the  sides.  Head  4 ;  depth  3f .  D.  7 ;  A.  6 ;  Lat.  1.  54 ;  teeth 
4-4,  long,  curved,  with  grinding  surface.  Intestinal  canal  with  few  convolutions. 
L.  3|^  inches.    Cuernavaca,  Mexico.     (Giinther,) 

(Ceratickihya  aallcei  GUnther,  vii,  484 :  Hudsoniua  aallm  Jordan,  Proc.  U.  S.  Nat.  Mas. 
1879,226.) 

(c.)  C.  nigrotxpniaia  (GUnther)  Jor.  Body  oblong,  snout  obtuse,  convex,  longer  than 
the  eye.  Eye  4^  in  head.  Mouth  subinferior,  small,  the  upper  jaw  th©  longer,  max- 
illary not  reaching  front  of  orbit.  A  black  lateral  band.  Head  4^;  depth  5.  D.  8; 
A.  8 ;  scales  6-35-3.  Teeth  probably  4-4,  although  only  2-2  are  present  in  one  of  the 
typical  examples,  and  none  at  all  in  the  others  ;  no  evident  grinding  surface.  L.  4 
inches.    Atlisco,  Mexico.  • 

(Graodua  nigrotaniatus  Giinther,  vii,  485:  Cliola  nigrotceniaia  Jordan,  Proc.  U.  S. 
Nat.  Mus.  1879, 226.  The  accidental  loss  of  the  teeth  in  two  of  the  three  typical  exam- 
ples was  the  occasion  of  the  establishment  of  the  nominal  genus  GraoduB,) 

*  The  reader  is  advised  to  be  cautious  in  the  use  of  this  key.  Some  charactefs  ap- 
pear in  the  adult  only,  and  in  other  cases  their  presence  is  a  qnestioii  nniplj  of 
degree. 


31.   CYPRINIDiE — CLIOLA.  1G5 

ft  Edges  of  teeth  more  or  less  serrate  or  crcnate  ;  dorsal  slightly  behind  ventrals 

(MoNiANA  Girard). 
gihho9a,  forbesi,  leonina,  lutrensiSj  delicio9a,  aurata,  formosa, 
•*  Teeth  1,  4-4,  1. 

h.  Teeth  with  the  edges  serrate  or  erenato,  usually  without  grinding  sur- 
face.   (Cyprinella  Girard.) 
c.  Dorsal  filn  without  conspicuous  black  blotch  on  its  upper  posterior 

rays. 
d.  No  conspicuous  black  spot  at  base  of  caudal. 
e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 

the  length umbrosaf  bubalina,  gunnisouL 

ee.  Body  slenderer,  the  depth  S^i  ^^  length. 

9uavi8y  lepidaj  bilUngsianaf  macroatoma,  ludibunda, 

dd,  A  conspicuous  black  spot  at  base  of  caudal noiata,  renusta, 

cc.  Dorsal  fin  elevated,  with  a  conspicuous  black  blotch  on  its  posterior 

rays  (often  obsolete  in  the  young). 

/.  A  conspicuous  black  spot  at  base  of  caudal calliura, 

ff.  No  conspicuous  black  spot  at  base  of  caudal. 

g.  Teeth  without  grinding  surface wliipplei, 

gg.  Teeth  with  narrow  grinding  surface analostana, 

hb.  Teeth  with  entire  edges  in  the  adult.    (Erooala  Jordan.) 
h.  Teeth  with  narrow  grinding  surface ;  anal  short. 

gaUwiurttf  euryatoma^  nivea. 
hh.  Teeth  witliout  distinct  grinding  surface. 
j.  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuous  dark  bloteh  on  upper  posterior  rays  of 

dorsal. 

/.  Adult  males  with  the  fins  chiefly  red ;  a  conspicuous 

black  spot  at  base  of  caudal.  ..ca/Zt«/ta,  trichroiatia. 

II,  Adult  males  without  red. 

m.  A  very  conspicuous  black  spot  at  base  of  caudal. 

aligmatura, 
mm»  No  conspicuous  black  spot  at  base  of  caatial. 

ooBTulea,  chloriatia. 
kk.  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

zonat4i, 
jj.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

xcenurCy  pyrrJiomelaSf  hypaetoptera. 

}  Scales  not  especially  deeper  than  long,  not  closely  imbricated. 
*  Teeth  4-4 ;  species  of  small  size. 

t  Teeth  with  grinding  surface  more  or  less  developed.*    (Hybopaia  Cope,  non 
Agassiz. ) 
a.  Scales  in  the  lateral  line  43  or  44. 

203.  €•  tnditana  (Cope)  J.  <&  G. 

Form  and  general  appearance  of  Hyhorhynclius  notatus.  Head  flat 
above.  Muzzle  very  obtuse.  Mouth  small,  inferior,  horizontal.  Fins 
low.  Scales  rather  small,  27  in  front  of  the  dorsal.  Olivaceous  above; 
dorsal  scales  narrowly  black-edged ;  no  vertebral  band ;  sides  and  be- 
low silvery;  usually  a  dusky  band  along  sides,  ending  in  a  daxk  caudal 

*  Several  of  the  species  iu  this  section  are  of  doubtful  validity,  and  some  of  them 
may  prove  to  belong  to  Hybognaihua, 
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spot;  a  dark  spot  near  the  base  of  the  dorsal  in  front,  as  in  Hyhorhyn- 
chu8.  Head  4J;  depth  5.  D.  8;  A.  7;  scales  7-44-4;  teeth  4-4,  little 
hooked.    L.  3  inches.    Michigan  to  Indiana. 

(Hybopais  tuditanua  Cope,  Trans.  Amer.  Phil.  Soo.  Phila.  1866, 381:  Leuciactis  Utditanut 
Gunther,  vii,  259.) 

203.  €•  tanroccpliala  (Hay)  J.  &  G. — Bull-head  Miniiow. 

Body  stout,  somewhat  compressed,  broad  and  flat  above,  with  deep 
caudal  peduncle.  Head  broad  and  fiat  above,  with  an  angle  at  the 
temporal  region.  Muzzle  broad  and  obtuse,  less  truncate  than  in  Hy- 
borhynchics  notutiis.  Mouth  rather  smaU,  horizontal,  terminal,  the  jaws 
about  equal,  maxillary  not  reaching  to  opposite  anterior  margin  of  eye^ 
Eye  large,  3J  in  head.  Dorsal  inserted  above  ventrals,  nearer  snout 
than  caudal.  Scales  before  dorsal  small,  in  about  27  series.  Dusky 
yellowish ;  sides  silvery,  with  an  obsolete  dark  lateral  band,  which  ter- 
minates in  a  black  spot ;  a  black  spot  on  anterior  rays  of  dorsal  fin. 
Depth  4J;  head  4 J.  D,  8;  A.  7;  scales  8-43-4;  teeth  4-4,  with  grind- 
ing surface.    L.  3  inches.    Chickasawha  Eiver,  Mississippi. 

{Alhumopa  taurocephalus  Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  503.) 

304.  €•  liffimatura  (Cope)  J.  <&  G. 

Head  moderate,  the  muzzle  little  obtuse.  Mouth  larger,  terminal, 
oblique,  the  maxillary  reaching  the  orbit.  Eye  3 J  in  head ;  temporal 
region  rounded.  Scales  rather  small,  21  rows  in  front  of  the  dorsal. 
Lateral  line  slightly  decurved.  Plumbeous  above;  head  blackish;  a 
faint  dusky  lateral  band,  ending  in  a  dusky  spot  at  root  of  caudal  fin; 
caudal  fin  dull  red;  fins  otherwise  plain.  Head  4;  depth  4|.  D,  S; 
A.  7;  scales  7-44-4;  teeth  4-4,  little  hooked.  L.  3  inches.  Michigan 
to  Illinois;  not  very  common. 

{ffyhopaia  hcBmaturus  Cope,  Cypr.  Penn.  382, 1866:  Leuciscaa  hamaturua  GUnther,  vii, 
259.) 

aa.  Scales  in  the  lateral  line  32-37. 

305.  €•  specCruncala  (Cope)  J.  &  G. 

Body  elongate.  Head  large  and  rather  fiat,  nearly  as  broad  as  deep 
Eye  large,  3  in  head.  Muzzle  remarkably  thick.  Month  slightly  ob- 
lique, the  maxillary  reaching  the  eye.  Fifteen  rows  of  scales  in  firont  of 
dorsal.  Olivaceous,  silvery  white  below;  a  leaden  band  along  the  sides 
and  a  conspicuous  black  spot  at  base  of  caudal;  head  dusky;  margins 
of  scales  above  lateral  line,  as  well  as  bases  of  dorsal  and  anal  fins, 
blackish ;  pectorals,  ventrals,  dorsal,  and  anal  more  or  less  orange  in 
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life.    Head  4 ;  deptli  5 J.    D.  8  ^  A.  9 ;  Lat.  1. 37  ^  teeth  4-4.    L.  3  inches. 
Headw.iters  of  Holston  Eiver.    {Cope,) 

{Hyhopsia  8pectruncula8  Cope,  Joam.  Acad.  Nat.  Sci.  Phila.  1868,  231.) 
906.  €•  nnbila  (Forbes)  J.  <&  G. 

Head  narrow.  Mouth  inferior  and  horizontal.  Lateral  line  anteriorly 
deflexed.  Eye  large,  3  in  head,  rather  longer  than  muzzle.  Fourteen 
scales  before  dorsal.  Color  very  dark ;  a  dark  lateral  band  from  muzzle 
to  base  of  caudal ;  fins  all  plain.  Head  4^ ;  depth  4.  D.  8;  A.  9;  scales 
5-37-3;  teeth  4-4,  little  hooked.    L.  2 J  inches.    Bock  River,  Illinois. 

(Alhurnops  nubilus  Forbes,  Ball.  Ills.  Lab.  Nat.  Hist,  ii,  56, 1878.) 

207.  €•  fretensis  (Cope)  J.  &  G. 

Body  slender  and  compressed,  resembling  Minnilus.  Head  convex 
between  orbits.  Mouth  quite  oblique,  the  middle  of  the  premaxillary 
being  opposite  the  line  of  the  pupil;  maxillary  not  reaching  to  orbit. 
Eye  3}  in  head.  Seventeen  rows  of  scales  in  front  of  dorsal.  Lateral 
line  deeurved.  Olivaceous;  a  dark  median  dorsal  band;  a  plumbeous 
silvery  lateral  shade;  cheeks  silvery;  a  dark  spot  at  base  of  caudal; 
fins  plain.  Head  4;  depth  5.  D.  8;  A.  8;  scales  6-^5-^;  teeth  4-4. 
L.  2^  inches.    Michigan  to  Illinois. 

{Htfbops'uf  /reten8i9  Cope,  Cypr.  Penn.  382,  186C.) 

208.  €•  longrirostris  (Hay)  J.  <&  G. 

Form  of  Ericymha  buccata.  Head  rather  small.  Eye  shorter  than 
snout,  4  iu  head.  Upper  jaw  rounded,  considerably  projecting  beyond 
the  lower  jaw.  Mouth  rather  large,  horizontal,  maxillary  extending  to 
opposite  anterior  margin  of  the  eye.  Scales  large ;  about  12  large  scales 
in  front  of  the  dorsal.  Origin  of  dorsal  midway  between  tip  of  SDOut 
and  ba^e  of  caudal,  directly  over  ventrals.  Pectorals  not  reaching 
ventrals ;  the  latter  to  vent.  Straw-color,  with  an  obsolete  lateral  band 
and  a  narrow  dorsal  streak;  fins  dusky.  Head  4 J.  D.  8;  A.  7;  scales 
4-30-3;  teeth  4-4,  with  grinding  surface.  Chickasawha  River,  Missis- 
sippi. 

{AlburnopB  longirostria  Hay,  Proc.  U.  8.  Nat.  Mus.  1880,  504.) 
24^.  €•  straminca  (Cope)  J.  &  G. —Straw-colored  Minnow. 

Body  moderately  stout,  little  compressed.  Head  rather  broad,  with 
rounded  angles.    Mouth  small,  inferior,  horizontal.    Snout  very  obtuse. 

■ 

Eye  large,  3  in  head.     Fifteen  rows  of  scales  in  front  of  dorsal  fin. 
Pale  olivaceoQS;  sides  little  silver}-;  usually  a  darker  dorsal  band ;  fins 
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all  plain.  Head  4;  depth  5.  Scales  5-36-4;  teeth  4-4.  L.  2 J  inches. 
Ohio  Valley  and  lake  region;  generally  abundant  in  small  streams. 
One  of  the  most  insignificant  of  all  our  fishes. 

{Hyhognathus  straminem  Cope,  Proc.  Acad.  Nat.  Sci.  Pliila.  1864,  253:  JECyhopns  stra- 
mineus  Cope,  Cypr.  Penn.  381.) 

910.  €•  volncella  (Copo)  J.  &  G. 

Body  moderately  stout.  Head  depressed,  elongate,  the  vertex  plane, 
the  muzzle  elongate.  Fins  more  elongate  than  in  most  of  the  related 
species,  the  pectorals  reaching  the  ventrals.  Caudal  peduncle  slender. 
Eye  3 J  in  head.  Olivaceous,  a  slight  dusky  lateral  shade;  no  dorsal 
stripe;  fins  plain.  Uead  3J;  depth  4.  D.  8;  A.  8  ;  scales  4-34-3; 
teeth  4-4.    L.  2J  inches.    Michigan  and  Wisconsin. 

(Hybognathus  volucellus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  283:  Hyhopsis  volu- 
oellus  Cope,  Cypr.  Peiin.  381 :  LeucUcus  volucellus  Giinther,  vii,  260.) 

311.  €•  microstoma  (Raf.)  J.  &  G. 

Body  elongate,  the  caudal  peduncle  not  contracted.  Mouth  inferior, 
horizontal,  small,  the  maxillary  not  reaching  the  line  of  the  eye.  Fins 
rather  short.  Eye  large,  3 J  in  head.  Fourteen  scales  before  dorsal. 
Preorbital  bone  much  longer  than  deep.  Olivaceous,  translucent ;  a  sil- 
very lateral  band,  along  which  is  a  black  speck  at  the  origin  of  each 
tube  of  the  lateral  line.  D.  8;  A.  7;  scales  5-33-2;  teeth  4-4.  L.  2 J 
inches.    Virginia  to  Kentucky. 

(  Minnilus  microatomus  Raf.  Ichth.  Oh.  1820, 47 :  Hybopns  longioepa  Cope,  Joum.  Acad. 
Nat.  Sci.  Phila.  1868,  231.) 

912.  €•  lineolata  (Agassiz)  J.  &  G. 

Body  slender.  Head  short.  Muzzle  obtuse.  Mouth  slightly  oblique, 
the  jaws  equal,  the  maxillary  reaching  to  eye.  Lateral  line  slightly  de- 
curved.  Olivaceous,  sides  silvery,  with  dark  points  along  the  lateral 
line,  these  especially  abundant  along  the  sides  of  the  muzzle.  Head 
4 J ;  depth  4f .  D.  8 ;  A.  7 ;  scales  G-34-4 ;  teeth  4-4.  L.  2  inches. 
Nebraska  to  Colorado.    (Cope.)    Osage  River.    (Agassiz.) 

(Alburnus  lineoJatus  Agassiz,  Bull.  Mas.  Comp.  Zoul.  1863,9:  Leuciscus  lineolatus  G&n- 
ther,  vii,  260 :  HybopaU  acylla  Cope,  Hay  den's  Geol.  Surv.  Wyom.  1872,  4:^.) 

213.  €•  missurlensis  (Cope)  J.  &  G. 

Body  stout,  with  large  head  and  thick  caudal  peduncle.  Mouth  sub- 
inferior,  somewhat  oblique,  end  of  maxillary  reaching  line  of  orbit 
Twelve  scales  in  front  of  the  dorsal  fin.  Fins  rather  long.  Eye  large,  3 
in  head.  Coloration  very  pale  olivaceous;  a  silvery  lateral  band  and 
some  dusky  specks  at  base  of  caudal;  no  dark  dorsal  line;  fins  plain. 
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Head  33;  depth  4^.    A.  7;  scales  5-31-3;  teeth  4-4.     L.  2  J  inches. 
Missouri  to  the  Rio  Grande ;  probably  abundant. 

{Hybopsis  missuriensis  Cope,  Haiyden's  Geol.  Sarv.  Wyom.  for  1870,  1872,  437.) 

214.  €•  procne  (Cope)  J.  &  G. 

Body  slender,  with  long  caudal  peduncle.  Muzzle  obtuse.  Mouth 
horizontal,  inferior,  small.  Thirteen  rows  of  scales  in  front  of  the 
dorsal.  Depth  of  caudal  peduncle  one-fourth  its  length.  Eye  large. 
Ohvaceous ;  a  dark  dorsal  line  and  a  plumbeous  lateral  band  overlying 
black  i)igment;  fins  unspotted.  Head  43;  depth  5 J.  Scales  5-32-3; 
teeth  4-4 ;  A.  7.  L.  2 J  inches.  Delaware  and  Susquehanna  Rivers. 
One  of  the  smallest  of  the  Cyprinidce. 

{ITjfhognathus  procne  Cope,  Proc.  Acad.  Nat.  6ci.  Phila.  1864,  279:  Hyhopais  procne 
Cope,  Cypr.  Penn.  385:  jLe<ici»oiM  jprocfie  GUnther,  vii,  260.) 

ft  Teeth  without  grinding  surface.    (CHola.) 

b.  A  hlack  spot  on  the  anterior  edge  of  the  dorsal  and  one  at  the  haso  of  the  caadal. 

215.  €•  vigrilax  B.  <&  G. 

Body  subfusiform,  compressed,  not  elevated.  Head  conical,  bluntish. 
Mouth  rather  small,  oblique,  the  jaws  equal,  the  maxillary  not  extend- 
ing to  the  eye.  Eye  moderate,  3J  in  head.  Isthmus  rather  broad.  Fins 
small ;  the  dorsal  longer  than  high.  Scales  large,  somewhat  higher  than 
long,  16  in  a  transverse  series  from  dorsal  to  ventral.  Color  brownish ; 
a  dusky  stripe  composed  of  crowded  dots  along  the  lateral  line ;  a  black 
spot  at  base  of  caudal,  and  one  on  the  anterior  rays  of  dorsal.  Head  4; 
depth  43.  D.  9;  A.  8;  Lat.  1.  36;  "teeth  4-4,  without  grinding  sur- 
face''.   L.  3  inches.    Arkansas  to  Texas.    (Oirard.) 

(Ceratidiihya  vigilax  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390:  Cliola 
rigiUur,  rclox,  and  vivax  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  192,  and  in  U.  8. 
Pac.  K.  R.  8urv.  x,  257,258.  C.  vivax  is  said  to  have  scales  '^  a  good  deal  smaller", 
but  no  data  are  given.    The  tj'^pes  of  all  three  are  now  lost.) 

%h.  No  block  spot  on  anterior  edge  of  dorsal. 

916.  €•  clilora  Jordan. 

Body  slender,  compressed.  Head  rather  small.  Eye  large,  about  3 
in  head,  longer  than  snout.  Mouth  rather  small,  quite  oblique,  the 
lower  jaw  included  when  the  mouth  is  closed,  the  mamillary  scarcely 
reaching  the  front  of  orbit.  Scales  very  large,  about  12  in  front  of  the 
dorsal  fin ;  the  body  entirely  scaly  except  the  thoracic  region.  Lateral 
line  somewhat  decurved.  Dorsal  fin  beginning  directly  over  ventrals. 
Color  pale ;  back  greenish  5  belly  white ;  side  with  a  silvery  band  ;  no 
spots  on  fins  and  no  dusky  or  plumbeous  shading  on  the  body,  except 
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sometimes  a  small  dark  spot  at  base  of  caudal.  Head  4^ ;  depth  5.  D. 
7  J  A,  7;  scales  4-35-3;  teeth  4-4,  without  grinding  surface.  L.  2| 
inches.    Upper  Missouri  region. 

(Jordan,  Bull.  Haydeu^s  Geol.  Surv.  Torr.  iv,  791, 1878.) 

**  Teeth  two-rowed. 
^       t  Teeth  without  grinding  surface, 

917.  €.  cobitis  (Grd.)  J.  <&  G. 

Body  moderately  elongate,  subfusiforra,  compressed.  Head  small, 
subcorneal,  depressed.  Mouth  small,  terminal,  oblique,  without  barbels, 
the  maxillary  falling  far  short  of  eye ;  lower  jaw  included.  Eye  mod- 
erate, high  up,  midway  in  head ;  isthmus  very  wide.  Ventrals  slightly 
in  advance  of  dorsal.  Fins  all  high.  Lateral  line  nearly  straight.  Body 
olivaceous,  with  dusky  specks  above ;  a  black  spot  at  base  of  caudal. 
Head  4 ;  depth  4^.  D,  8 ;  A.  7 ;  Lat.  1.  65.  Teeth  without  grinding 
surface,  1,  3-3,  l^Jide  Girard.*    L.  2 J  inches.    Eio  Gila.    {Oirard,) 

(Ttaroga  cobitia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  204,  and  U.  S.  Max.  Bound. 
Surv.  Ichth.  60 :  Leudscua  coUlia  Gtinther,  vii,  247.) 

318.  €•  Slma  (Cope)  Jor.  <&  Gilb. 

Body  robust.  Head  short  and  broad,  with  short,  decurved  muzzle. 
Mouth  large,  oblique,  the  upper  lip  below  the  level  of  the  pupil,  the 
maxillary  extending  past  the  front  of  orbit.  Eye  moderate,  4^  in  head. 
Fins  large,  the  dorsal  well  behind  ventrals.  Coloration  entirely  silvery, 
brightest  on  the  sides.  Head  4|^;  depth  4J.  D.  8;  A.  9;  scales 
8-35-4,  22  series  in  front  of  the  dorsal  fin;  teeth  1,  4-4,  1.  L.  3J 
inches.    Rio  Grande  at  San  Ildefonso,  New  Mexico.    {Cope,) 

(Albumellua  aimw  Cope,  Zool.  Lieut.  Wheeler's  Expl.  W.  100th  Mer.  v,  649, 1876.) 

U  Teeth  with  grinding  surface  more  or  less  developed.    {Hudaonius  Girard.t) 

310.  €•  saludana  Jor.  <&  Brayt. 

Body  elongate,  but  less  so  than  in  C.  atareriana^  moderately  com- 
pressed. Caudal  peduncle  long.  Head  large,  rather  heavy  and  gib- 
bous forward,  the  muzzle  rounded  in  profile.  Eye  large,  3J  in  head. 
Mouth  moderate,  subinferior,  the  maxillary  not  reaching  to  the  eye. 
Scales  large,  thin  and  loose,  about  12  in  front  of  the  dorsal  fln.  Lateral 
line  somewhat  decurved  in  front.  Fins  rather  small,  pectorals  not  leaoh- 
ing  to  ventrals,  the  latter  not  to  vent.    Coloration  pale  olivaceous,  nearly 

*  If  this  number  of  teeth  is  normal  and  not  merely  due  to  accidont,  this  species  of 
course  does  not  belong  to  Cliola, 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  210:  type  Clupea  hudmnUa  De  Witt 
Clinton.    (The  name  from  Hudson  River.) 
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^bite,  with  traces  of  a  plumbeous  lateral  streak.  Head  4J ;  depth  4J. 
D.  8  J  A.  8 ;  scales  6-39-3 ;  teeth  1,  4-4, 1,  two  or  three  of  the  teeth  ob- 
tuse, not  hooked,  only  oue  or  two  of  them  showing  a  masticatory  sur- 
face.   L.  4  inches.    Santee  Basin,  North  and  South  Carolina. 

(Alburnop8  aaludanm  Jordan  &,  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  16,  1678.) 

990.  €•  storeriaaa  (Kirt.)  J.  <&  O. 

Body  elongate,  considerably  compressed  in  the  adult.  Head  quite 
short.  Muzzle  blunt,  decurved,  shorter  than  the  very  large  eye,  which  is 
3  in  head.  Top  of  head  flattened,  somewhat  concave  between  orbits. 
Greatest  depth  of  head  nearly  three-fourths  its  length.  Mouth  mod- 
erate, nearly  horizontal,  the  jaws  nearly  equal,  the  maxillary  extending 
to  the  eye.  Lateral  line  nearly  straight,  slightly  decurved  anteriorly. 
Eighteen  scales  before  dorsal.  Coloration  very  pale,  sometimes  a  dusky 
spot  at  base  of  caudal,  especially  in  the  young.  Sides  with  a  broad 
silvery  band.  Pectorals  not  reaching  ventrals,  the  latter  not  to  vent. 
Caudal  fin  long,  the  lower  lobe  the  longer,  dusky,  with  a  pale  edge. 
Head  4J ;  depth  4.  D.  8 ;  A.  8 ;  scales  5-39-4 ;  teeth  1,  4-4,  0  or  1.  L. 
4-8  inches.  Great  Lake  region  to  South  Carolina.  One  of  our  largest 
minnows.  Perhaps  more  than  one  species  is  here  included,  but  we  fail 
to  distinguish  with  any  certainty  the  Eastern  an^ara  from  the  lake  form 
{storeriana)y  from  which  the  above  description  was  taken. 

{BiUiluf  starerianfu  Kirtland,  Proc.  Boat.  Soc.  Nat.  Hist,  i,  71, 1842:  Hudmmiua amaruB 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  210 :  HybopsU  storerianus  Cope,  Cypr.  Penn. 
386:  Leucisciu  storerianuB  GUntlier,  vii,  250.) 

291«  €•  hudsoiiia  (Clinton)  J.  &,  G, ^Spawn-eater. 

This  species  scarcely  differs  from  the  foregoing  except  in  the  some- 
what darker  coloration,  the  black  caudal  spot  being  usually  distinct, 
and  in  the  dentition,  several  specimens  examined  having  the  teeth  2, 
4-4, 1,  instead  of  1, 4-4, 0,  as  in  the  preceding.  The  proportions,  scales, 
and  fin-rays  seem  to  be  the  same,  and  the  form  of  the  head  and  mouth 
do  not  essentially  differ.    Streams  coastwise,  New  York  to  Virginia. 

{Clvpea  hudBonia  De  Witt  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  49, 1824:  Hudsoniua 
JImviatilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 210:  Hybopsia  AlfdMmtiM  Cope,  Cypr. 
Penn.  386:  LeucUcua  kudaonius  Giinthcr,  vii,  250.) 

999.  €•  enryopa  (Bean)  J.  <&  G. 

Silvery,  with  a  black  lateral  band.  Eye  large,  3  in  head.  Head  4^ ; 
depth  5.  D.  8;  A.  8;  scales  6-^8-5;  teeth  1,  4-4, 1,  with  narrow  grind- 
ing surface.    Savannah  Biver. 

{Sudaonima  eurpapa  Bean«  Proc.  U.  S.  Nat.  Miu.  1879,  285.) 
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J  }^  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
•  Teeth  4-4. 

t  Edges  of  teeth  entire.    (  Codama,  *  ) 

t  Teeth  with  grinding  surface  developed. 

333.  €•  iris  (Cope)  J.  &  G. 

Body  deep,  compressed,  as  in  Cyprinella,  Dorsal  outline  well  arched. 
Mouth  moderate,  oblique,  the  jaws  subequal.  Eye  moderate,  4  in  head. 
Scales  very  narrowly  exposed  on  the  sides,  the  lateral  line  decurved. 
Seventeen  rows  of  scales  in  front  of  dorsal  fin,  which  is  inserted  behind 
ventralsj  pectoral  fin  reaching  ventrals;  ventrals  reaching  anal;  dorsal 
and  caudal  short.  Males  in  spring  with  the  snout  in  front  tuberculate. 
Color  bright,  clear  green  above ;  a  green  band  extending  down  behind 
operculum ;  head  and  belly  vermilion-red ;  a  large,  square  vermilion  spot 
behind  the  green  scapular  stripe.  Lower  fins  crimson ;  caudal  vermil- 
ion 5  dorsal  olivaceous,  unmarked.  Females  plain  olivaceous  and  sil- 
very. Head  3f ;  depth  3 J.  D.  8  5  A.  9 ;  scales  5-33-3  5  t^eth  4-4.  L. 
2J  inches.  Upper  Eio  Grande.  The  most  brilliantly  colored  fish  in 
New  Mexico.    {Cope.)  ^ 

{ffypsilepU  iris  Cope,  Wheeler's  Expl.  W.  100th  Mer.  v,  653,  1876.) 

334.  €.  Jugalis  (Cope)  J.  <&  G. 

Form  stout,  compressed.  Back  much  elevated,  descending  steeply  to 
the  end  of  the  muzzle.  Upper  jaw  rather  the  longer,  maxillary  reach- 
ing beyond  the  front  of  the  orbit.  Eye  moderate,  4J  in  head.  Pectorals 
nearly  reaching  ventrals.  Sides  and  lower  fins  milky  white ;  a  dusky 
shade  on  dorsal  fin ;  a  broad  dark  vertical  bar  behind  head  ^  a  dusky 
shade  on  the  side  between  ventrals  and  anal.  The  coloration,  therefore, 
essentially  that  of  the  species  of  the  group  Photogenis,  Head  4 ;  depth 
3.  D.  8 ;  A.  9  5  scales  7-34-4 ;  teeth  4-4  (said  to  be  1,  4-4, 1  in  young 
specimens),  with  rather  narrow  grinding  surface.  L.  2J  inches.  Mis- 
souri Eiver  and  Arkansas  River.    {Cope.) 

{Moniana  jugalis  Cope,  Hayden's  Geol.  Snrv.  Wyom.  for  1870,  1872,  439.) 

XX  Teeth  without  grinding  surface. 

a.  Dorsal  fin  inserted  notably  behind  ventrals;  head  very  short  and  blunt,  al- 
most  round. 

335.  €•  viCtata  (Grd.)  J.  <&  G. 

Body  rather  stout,  heavy  anteriorly,  with  long  caudal  peduncle;  the 
back  not  arched.  Head  blunt  and  heavy,  but  less  gibbous  than  in  C. 
omata.  Mouth  moderate,  quite  oblique,  the  maxillary  not  reaching  to 
the  eye.    Eye  rather  small,  nearly  5  in  head.    Scales  rather  smalL 

*  Girard,  Proc.  Acad.  Nat.  Scl.  Phila.  1856, 194 :  type  Codoma  vitfata  Grd.  (A  coined 
name.) 
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Fins  low.  Lateral  line  somewhat  decurved.  Color  dark  above,  below 
this  a  silvery  band,  and  below  this  a  dusky  shade ;  fins  in  the  typical 
specimens  plain.  Head  4;  depth  '6^.  D.  8;  A.  8;  Lat.  1.  53.  L.  3  inches. 
Valley  of  Mexico. 

(Codoma  viitata  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  195,  and  U.  S.  Mex.  Bound. 
Surv.  Ichth.  53.) 

336«  C.  ornata  (Grd.)  J.  <&  G. 

Body  stout  and  compressed,  the  head  very  blunt,  thick,  and  rounded. 
Month  small,  nearly  horizontal,  the  jaws  equal.  Eye  large,  anterior,  3f 
in  head.  Sc>ales  deep,  closely  imbricated,  the  lateral  line  decurved. . 
Dorsal  a  little  behind  ventrals.  Fins  all  rather  small.  Snout  prickly 
in  the  spring  males.  Color  dark;  sides  with  about  8  more  or  less 
conspicuous  cross-bars ;  fins  all  with  the  middle  part  dusky  or  black, 
the  tips  milk-white,  the  pectorals  and  the  anal  notably  so.  Head  4J ; 
depth  3  J.    D.  8 ;  A.  7 ;  Lat.  1. 39 ;  teeth  4-4>    L.  2^  inches.    Chihuahua. 

{Codoma  ornata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  195,  and  U.  8.  Mex.  Bound. 
Surv.  Ichth.  53.) 

aa.  Dorsal  fin  inserted  directly  over  ventrals ;  head  moderate,  subconic. 

297«  €•  calllsema  Jordan. 

Body  rather  elongate,  fusiform,  compressed.  Head  elongate,  the 
muzzle  rather  blunt,  projecting  over  the  moderate-sized,  oblique  mouth ; 
maxillary  not  reaching  to  opposite  the  eye.  Eye  moderate,  4J  in  head. 
Scales  firm,  closely  imbricated,  15  in  front  of  the  dorsal.  Dorsal  fin 
extremely  high ;  its  height  in  the  males  one-fourth  of  the  length  of  the 
body,  in  the  females  somewhat  lower  j  its  insertion  almost  directly  over 
the  first  ray  of  the  ventrals.  In  all  the  other  similarly  colored  si)ecies  of 
Cliola  the  dorsal  is  evidently  behind  the  ventrals.  Coloration  brilliant, 
clear  dark  blue  above,  sides  and  below  abruptly  silvery;  a  blue  lateral 
streak,  much  as  in  C.  ccerulea,  bounding  the  blue  of  the  upper  parts,  the 
w^hite  pigment  of  the  lower  parts  looking  as  if  painted  over  the  blue. 
Dorsal  with  a  large  black  spot  on  its  last  rays  above.  Dorsal,  anal,  and 
caudal  with  the  usual  satin-white  pigment  at  their  tips ;  these  fins  other- 
wise of  a  clear,  bright  ferruginous  orange.  Females  slender  and  dull- 
colored.  Head  4 ;  depth  4f .  D.  8 ;  A.  8 ;  scales  G-39-3 ;  teeth  4-4.  L. 
2|  inches.  Ocmulgee  Kiver,  Georgia.  An  elegant  fish,  allied  to  the 
species  of  Erogala. 

{Episema  calluema  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  363 :  Codoma  calUsema 
Jordan,  BulL  U.  S.  Nat.  Mus.  xii,  52.) 

ft  Edges  of  teeth  more  or  less  serrate  or  crenate ;  dorsal  fin  slightly  behind  ventrals. 
(Moniana  Girard.*) 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 199 :  type  Leuciacuit  lutreneis  B.  &  G.  (A 
coined  name.) 
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3!lS8«  €•  §rlbbosa  (Grd.)  J.  <&  G. 

Body  extremely  deep  and  compressed,  the  back  mach  arched,  espe- 
pecially  anteriorly.  Head  short,  blant  and  deep,  the  profile  continuous 
from  the  snout  to  the  occiput  without  angle.  Muzzle  short  and  blunt. 
Eye  small,  3^  in  head.  Mouth  quite  small,  very  oblique,  the  upper  lip 
on  the  level  of  the  pupil,  the  maxillary  not  extending  quite  to  the  orbit. 
Scales  large,  the  lateral  line  very  much  decurved.  Dorsal  fin  well  be- 
hind ventrals;  lower  fins  rather  large,  the  pectoi^als  nearly  reaching 
ventrals,  the  latter  to  vent.  Bluish  above ;  sides  silvery ;  lower  fins 
milky ;  a  more  or  less  distinct  black  spot  between  the  rami  of  the  lower 
jaw.  Males  tuberculate  in  spring.  Head  4 ;  depth  2|.  D.  8 ;  A.  9 ; 
scales  6-34-3;  teeth  4-4.    L.  2^  inches.    Eio  Grande. 

(Montana gibboaaGiT&Tdf  Proc.  Acad.  Nat.  Sci.  Phlla.  1856, 201 :  Cyprinella  oomplanaia 
Jordan,  Bull.  Hay  den's  Geol.  Sarv.  Terr,  iv,  3,665,1878.) 

329.  C«  forbesi  Jordan.— 7'V&e«'«  Red-fish, 

Body  oblong,  elevated,  strongly  compressed,  the  back  arched.  Caudal 
peduncle  rather  slender.  Head  stout  and  deep,  its  upper  outline  de- 
pressed, the  nape  elevated,  forming  an  angle,  so  that  the  profile  is  some- 
what concave.  Mouth  rather  large,  quite  oblique,  the  lower  jaw  in- 
cluded. Eye  small,  4  in  head.  Lateral  line  strongly  decurved.  Thir- 
teen scales  in  front  of  dorsal.  Males  profusely  tuberculate  in  spring. 
Colors  in  life  brilliant,  steel-blue 5  the  lower  region  silvery;  the  belly 
orange-red  in  the  males ;  a  conspicuous  violet-colored  crescent  behind 
the  shoulders,  followed  by  a  crimson  crescent ;  fins  reddish,  the  anal 
and  caudal  blood-red;  chin  without  black  spot.  Head  3f ;  depth  3. 
D.  7 ;  A.  8 ;  scales  6-35-2 ;  teeth  4-4.  L.  2^  inches.  Streams  of  South- 
ern Illinois.  Very  near  the  preceding,  but  distinguished  by  the  form  of 
the  profile  and  the  coloration. 

{Cyprinella  forhesi  Jordan,  Bull.  Ills.  State  Lab.  Nat.  Hist,  ii,  57,  1878.) 

330,  C.  leonlna  (Grd.)  J.  <&  G. 

Body  rather  short  and  deep,  compressed,  with  long  caudal  peduncle. 
Head  moderate,  the  snout  subconical,  moderately  pointed.  Mouth 
rather  large,  oblique,  the  maxillary  scarcely  extending  to  the  orbit. 
Eye  mo<lerate,  4  in  head.  Lateral  line  decurved.  Head  4J ;  depth  3J. 
D.  9 ;  A.  9 ;  Lat.  1.  40.  L.  3 J  inches.  Elvers  of  Texas  and  Northern 
Mexico.     ( Oirard, ) 

(Montana  leoninaf  complanafaj  and  frigida  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
199,200.) 
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931.  €.  lutrensis  (B.  <&  G.)  J.  &  O. 

Body  rather  short  and  thick-set,  the  back  not  greatly  arched.  Head 
rather  heavy,  the  muzzle  blunt.  Mouth  moderate,  the  jaws  equal,  the 
maxillary  not  reaching  orbit.  Lateral  line  decurved.  Head  3  J ;  depth 
3^.  D.  7 ;  A.  9 ;  Lat.  1. 36 ;  12  scales  in  a  transverse  series.  Arkansas 
and  Red  Eivers.    (Chirard.) 

(LeudscM  luirenMa  Baird  <&  Girard,Proc.  Acad.  Nat.  Sci.  Phila.  1833,391:  Moniana 
lutrensis  and  pnlchsUa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  199,  200 :  Leuciscus 
lutrensis  Giinther,  vii,  258.) 

289.  €•  deliclosa  (Grd.)  J.  &  G. 

Body  elliptical,  moderately  compressed.  Head  shortish,  rather  blunt, 
the  profile  forming  an  even  curve.  Mouth  moderate,  oblique,  the  max- 
illary not  reaching  to  the  eye.  Lateral  linie  somewhat  decurved.  Eye 
moderate,  ^-^  in  head.  Scales  rather  large.  Head  4;  depth  3^.  D.  8; 
A.  8;  Lat.  1.33.  L.  2^  inches.  Streams  in  the  Rio  Grande  region.  {Oi- 
rard.)  More  than  one  species  may  be  here  included,  but,  if  so,  they  can- 
not be  recognized  from  Dr.  Girard's  descriptions.  Of  all  of  Girard's 
Moniarue  the  types  of  only  lutrensis  and  proserpina  can  now  be  found. 

(Montana  delidosa, proserpina,  IcptaWis,  couchi,  ruWa,  nitida,  and  gracilis  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1856, 199-201.) 

933.  €•  anrata  (Grd.)  J.  <&  G. 

Body  subfusiform,  compressed,  little  elevated.  Caudal  x>eduncle 
rather  slender.  Head  rather  blunt  and  heavy.  Mouth  small,  oblique, 
the  upper  jaw  projecting,  maxillary  not  reaching  to  the  eye ;  upper  lip 
below  the  level  of  the  pupil.  Lateral  line  little  decurved.  A  dusky 
streak  along  sides.  Head  3f ;  depth  4.  D.  8 ;  A.  8 ;  Lat.  1.  37.  L.  2^ 
inches.    Piedrapainte,  New  Mexico.    {Girard,) 

(Moniana  aurata  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 200.) 

334.  €•  formosa  (Girard)  J.  &  G. 

Body  elliptic,  compressed.  He^  small,  rather  slender  and  pointed. 
Mouth  moderate,  oblique,  the  maxillary  b.arely  reaching  orbit  5  upper 
lip  on  the  level  of  the  pupil.  Eye  large,  4  in  head.  Lateral  line  de- 
curved.  Scales  small.  Dorsal  fin  rather  high.  Head  4^-,  depth  3^.. 
D.  8 ;  A.  9 ;  Lat.  1. 49.  L.  2J  inches.  Rio  Mimbres,  Mexico.  (Oirard,) 
If  we  may  trust  Girard's  figure,  this  species  is  well  distinguished  by  the 
small  size  of  the  scales. 

(MoniajM  formosa  Girard,  Proo.  Acad.  Nat.  Sci.  Pliila.  1856, 201.) 
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•*  Teoth  1, 4-4, 1. 

h,  Toel  h  with  edges  more  or  less  serrate  or  crenate  (usually  without  grinding  sur- 
face).    (Cyprinella  Girard.*) 
c.  Dorsal  fin  without  coospicuous  black  blotch  on  its  upper  posterior  rays. 
d.  No  conspicuous  black  spot  at  base  of  caudal. 

e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 
the  length. 

335«  €•  umbrosa  (Ord.)  J.  <&  G. 

Body  short,  the  back  very  much  arched.  Caudal  peduncle  robust. 
Head  short  and  deep,  bluntish.  Eye  large,  4  in  head.  Mouth  moderate, 
quite  oblique,  the  jaws  about  equal,  the  maxillary  nearly  reaching  the 
front  of  the  eye ;  the  upper  lip  on  the  level  of  the  pupil.  Lateral  line 
decurved.  Fins  rather  low.  Coloration  plain  in  spirits.  Head  4J; 
depth  3.  D.  8  5  A.  9 ;  scales  8-42-5.  L.  3  J  inches.  Arkansas,  etc.  (Gi- 
rard.) 

(Cyprinella  umbrosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 197,  and  U.  S.  Pac.  R,  R. 
Surv.x,266.) 

2186.  €•  bubalina  (B.  <&  G.)  J.  <&  G. 

Form  of  the  preceding,  but  the  caudal  peduncle  slender.  Eye  large, 
3J  in  head.  Jaws  equal.  Lateral  line  decurved.  This  species  api)ears 
to  differ  from  the  preceding  chiefly  in  its  larger  scales.  Head  4 ;  depth 
3.  D.  8  5  A.  9 ;  scales  6-36-3.  L.  3  inches.  Eed  River,  Arkansas.  {Oi* 
rard.) 

(LeucUicwi  huhalinus  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  391 :  CyprineUa  frvto- 
Una  Girard,  U.  S.  Pao.  R.  R.  Surv.  x,  265 :  CyprineUa  becktvithi  Grd.  Proc.  Acad.  Nat 
Sci.  Phila.  1856,  267.) 

937.  C.  irvnnisoni  (Grd.)  J.  <&  G 

Body  short  and  compressed,  the  back  arched,  but  less  so  than  in  the 
preceding.  Head  small.  Caudal  i)eduncle  moderate.  Maxillary  reach- 
ing nearly  to  eye.  Eye  moderate,  3J  in  head.  Ventrals  in  advance  of 
dorsal.  Coloration  plain  in  spirits.  Head  4J5  depth  3.  D.  8;  A.  9; 
Lat.  1.  34.    L.  2J  inches.    Cottonwood  Creek,  Utah. 

ee.  Body  eleuderer,  the  depth  3^-4^  in  length. 

38§.  €•  suavis  (Grd.)  J.  &  G. 

Body  short,  compressed,  the  back  slightly  arched.  Mouth  oblique. 
Eye  4  in  hea<l.  Maxillary  not  quite  reaching  eye.  Scales  moderatOi 
Lateral  line  gently  curved.  Coloration  plain  in  spirits.  "  By  its  gen- 
eral form  and  appearance  this  species  establishes  a  transition  between 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  196:  type  LewAecu*  hMhaUtkma  BwMit 
Girard.   (Latin  cyjprinella,  a  little  carp.) 
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the  deep  and  slender  species."    Head  4^;  depth  3}.  D.  8;  A.  9.    San 
Antonio,  Texas.    ((Hrard.) 

{Cyprinella  marw  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856, 197.) 

989.  €•  lepida  (Grd.)  J.  &  G. 

Body  stoat,  fusiform.  Caudal  jieduncle  robust.  Head  heavy.  Snout 
rather  blunt.  Mouth  oblique,  the  maxillary  not  reaching  quite  to  eye. 
Eye  moderate,  4  in  head.  Lateral  line  decurved.  Scales  larger  than 
in  any  of  the  preceding.  Colors  plain  in  spirits.  Head  3J ;  depth  3^. 
D.  8 ;  A.  9 ;  scales  G-34-4.    Eio  Frio,  Texas.    (Oirard.) 

(CyprineUa  lepida  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  107,  and  U.  S.  Pac.  R.  R.  Surv. 
x,a68.) 

240.  €.  billiDfirsiaoa  (Cope)  Jor.  &  Gilb. 

Body  stout,  fusiform.  Mouth  slightly  oblique,  the  jaws  equal,  max- 
illary reaching  orbit.  Eye  3J  in  head.  Dorsal  considerably  behind 
ventrals.  Coloi*ation  plain  in  spirits.  Head  4  5  depth  4.  D.  8;  A.  8; 
scales  6-31-3 ;  teeth  1,  4-4, 1.  L.  2  inches.  Missouri  Eiver,  at  Saint 
Joseph.  (Cope.)  "  Dedicated  to  Joshua  Billings,  esq.,  author  of  origi- 
nal observations  on  *The  Briny  Codfish'." 

{CyprineUa  hilUngiiana  Cope,  Hayden's  Geol.  Surv.  Terr.  Wyom.  1870,  1872,  439.) 

941.  €•  macrostoma  (Grd.)  J.  &  G. 

Body  slender,  the  form  being  like  that  of  the  stouter  species  of  Minni- 
lus.  Head  moderate.  Mouth  rather  large  for  the  genus,  oblique,  the 
maxillary  reaching  front  of  eye.  Eye  large.  Lateral  line  somewhat 
decurved.  Dorsal  behind  ventmls.  Brownish  above ;  cheeks  and  sides 
bright  silvery.  Head  4 ;  depth  4 J.  D.  8 ;  A.  9 ;  Lat.  1. 36.  Eio  Grande 
region. 

{Cyprinetta  maerostamaf  luxiloidcs,  and  luguhris  Glrard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1856,196,199.) 

242.  €.  ludibaoda  (Grd.)  J.  <&  G. 

Body  elongate,  subfusiform.  Caudal  peduncle  slender.  Eye  large, 
3  in  head.  Snout  subconical.  Mouth  nearly  horizontal,  small,  the  max- 
illary not  extending  to  the  eye.  Silvery ;  lateral  line  with  black  dots. 
Cottonwood  Creek,  Utah.  {Oirard,)  A  dubious  species,  apparently 
distinguished  from  the  preceding  by  the  small  horizontal  mouth. 

{Cypnnella  ImdUmnda  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 199.) 

dd,  A  cotupicnous  black  spot  at  base  of  caudal. 

S43.  €•  BOtata  (Grd.)  J.  &,  G. 

Body  stoutish,  subfusiform.    Caudal  peduncle  slender.    Eye  moder- 
ate, 3}  in  head.    Snout  bluntish.    Mouth  small,  oblique,  the  maxillary 
BuIL  Nat.  Mas.  Ko.  16 12 
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not  reacbing  to  the  eye.  Yentrals  iu  advance  of  dorsal  Fins  moderate. 
Coloration  plain  in  spirits,  except  the  black  caudal  spot ;  sides  silvery. 
Head  4 J ;  depth  3§.    D.  8  5  A.  7 ;  Lat.  1. 46.    Eio  Seco,  Texas.    {Oirard.) 

(CtfpHnella  notata  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1850, 198,  and  U.  S.  Pac.  R.  R. 
Sarv.x,  269.) 

344.  C.  veDUSta  (Grd.)  J.  &  G. 

Body  slender,  as  in  C.  macrostoma.  Head  long  and  rather  i)ointed, 
the  snout  subcorneal.  Mouth  large,  oblique,  the  maxillary  scarcely 
reaching  to  the  eye.  Eye  large,  3  J  in  head.  Fins  moderate ;  the  dor- 
sal behind  ventrals.  Coloration  plain  in  spirit.s,  except  the  caudal  spot; 
sides  mostly  silvery.  Head  4 J ;  depth  4.  D.  8 ;  A.  8 ;  scales  7-37-3 
(36  in  type  of  C.  texana).    Kivers  of  Texas. 

(Cyprinella  veniiata  and  texana  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  198,  and  U. 
S.  Mex.  Bound.  Surv.  Ichtli.  54,55.) 

cc.  Dorsal  fin  elevated,  with  a  conspicuoas  black  blotch  on  its  upper  posterior  rays 
(obsolete  in  young  examples). 
/.  A  conspicuous  black  spot  at  base  of  caudal. 

245.  €•  callinra  Jordan. 

Body  elongated,  compressed,  elevated  in  the  middle,  the  profile  be- 
fore the  dorsal  curved.  Snout  projecting,  forming  a  decided  angle. 
Head  convex  above,  densely  tuberculate  in  the  males.  Muzzle  rather 
pointed,  overhanging  the  oblique  mouth.  Eye  4  iu  head,  less  thanmnz- 
zle  and  interorbital  width.  Dorsal  fin  inserted  slightly  behind  ven- 
trals. Lateral  line  strongly  decurved,  usually  forming  an  abrupt  flexure 
just  in  front  of  the  ventrals.  Color  in  spirits  pale  silvery,  the  dorsal  and 
caudal  blotches  very  strongly  marked.    Head  4| ;  depth  4.    D.  8  j  A. 

8 ;  scales  6-44-3  5  teeth  1,  4-4, 1.  L.  4J  inches.  Eivers  of  Alabama 
and  Louisiana. 

(Cypnnella  calliura  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  61,  1877.) 

//,  No  conspicuous  black  spot  at  base  of  caudal  fin. 
g.  Teeth  without  grinding  surface. 

246.  €.  Whipple!  (Grd.)  Jor.  <&  Gilb. 

Body  moderately  elongate,  subfusiform.  Caudal  peduncle  stontish. 
Head  shortish,  rather  pointed.  Eye  large,  4  in  head.  Month  little 
oblique,  the  lower  jaw  included,  maxillary  reaching  to  anterior  rim  of 
the  orbit ;  upper  lip  on  a  line  with  lower  border  of  orbit.  Dorsal  fln 
very  nearly  opposite  ventrals,  greatly  elevated,  its  height  in  the  male 
more  than  one-fourth  the  length ;  anal  fin  large.  Lateral  line  little  de- 
curved.     Coloration  in  alcohol  plain,  except  the  conspicnoos  dinrsal 
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spot;    probably  brilliant  in  life.    Head  4J;  depth  3^.    D.  8;   A.  0; 
scales  6-40-4.    Sugar-loaf  Creek,  Arkansas.    (Oirard.) 

{Cifprimella  whipplei  Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1656, 196,  and  U.  S.  Pac.  R. 
R.  Surv.  x,270.) 

gg.  Teeth  with  narrow  grinding  snrface.     {Photogenis  Cope.*) 

347.  €•  aoalostana  (Grd.)  J.  &  G.—Silrer-fin. 

Body  moderately  elongate,  somewhat  compressed,  the  dorsal  and  ven- 
tral outlines  regularly  and  gently  arched.  Head  rather  short  and  deep. 
Mouth  rather  small,  quite  oblique,  the  lower  jaw  received  within  the 
upper  when  the  mouth  is  closed.  Eye  small,  4^  in  head.  Leaden  sil- 
very, bhiish  in  the  males ;  edges  of  scales  dusky ;  a  dark  vertebral  line; 
a  large  black  spot  on  the  ux)per  posterior  part  of  the  dorsal.  Paired 
fins  and  lower  part  of  belly,  as  well  as  the  tips  of  the  anal  and  caudal, 
and  the  front  and  upper  parts  of  the  dorsal,  charged  with  clear  satin- 
white  pigment  in  males  in  the  spring ;  in  full  breeding  dress  the  dorsal 
pigment  with  a  greenish  lustre;  no  creamy  band  at  base  of  caudal; 
males  with  the  head  and  front  covered  with  small  tubercles.  Head  4J; 
depth  4.  D.  8 ;  A.  8 ;  scales  5-38-3 ;  teeth  1,  4-4,  1,  the  edges  more 
or  less  distinctly  serrate.  L.  4  inches.  Pennsylvania  and  Central  New 
York  to  Mississippi  Valley  ;  abundant. 

(Cyprinella  analoHtana  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1659,  36:  Ltunlus  kcntuckir 
ennit  Kirtland,  Bost.  Journ.  Kat.  Hiat.  v,  27  (not  of  Raf.) :  Hypsilepis  kentuckienaU  Cope, 
Cypr.  Penn.  371:  Leuciscus  analoetanus  Gtinther,  vii,25G:  Photogensw  sp%lop*^rus  Copo, 
Cypr.  Penn.  376:  Leuciscus  spilopterus  GUnther,  vii,254.) 

hb.  Teeth  with  entire  edges  (in  the  adult).     (Erogala  Jordan. t) 
h.  Teeth  with  a  narrow  grinding  surface ;  anal  short. 

248.  €•  iralactura  (Cope)  J.  «&  Q, —Milky-tailed  Shiner. 

Body  fusiform,  moderately  elengate,  not  greatly  compressed.  Mouth 
rather  large,  jaws  nearly  horizontal,  the  upper  projecting  beyond  the 
lower.  Scales  less  closely  imbricated  than  in  the  preceding.  Lateral 
line  little  decurved.  Eye  small.  Steel  blue  above,  silvery  below ;  dorsal 
with  a  black  blotch  on  its  posterior  rays;  caudal  fin  conspicuously 
creamy  yellow  at  base,  then  dusky.  Males  with  the  belly,  paired  fins, 
and  especially  the  tips  of  the  vertical  fins  charged  with  milk-white  pig- 
ment in  the  spring,  the  head  and  front  then  covered  with  small  tubercles. 
In  high  coloration  the  anal  and  caudal  are  sometimes  pale  reddish.    Fe- 

*Copey  Cypr.  Penn.  1866,  378:  tyx>e  Phoiogenia  apilopterus  Coiie=  Cyprinella  an alo- 
ekmm  Grd.    {^,  light;  ynfvdu,  to  be  bom.) 

t  Jordan,  BnlL  U.  S.  Nat.  Mub.  xii,  20,  1678:  type  Photogenis  stigmatw^s  Jor.  (i^p, 
spring-time ;  70^,  milk.) 
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males  olivaceous,  obscurely  marked.  Head  4J;  depth  4J.  D.  8;  A.  8; 
scales  G-41-3 ;  teeth  1,  4-4, 1,  usually  with  entire  edges.  L.  5-6  inches. 
Cumberland  River  to  Savannah  River;  abundant  in  the  mountain 
streams.  Known  by  its  large  size  and  the  peculiar  yellowisfi  band 
across  the  caudal. 

(  ffi/psilepia  galacturas  Copo,  Proc.  Aoad.  Nat.  Set.  Phila.  1867, 160 :  Zf  uct^ciM  heHtudci' 
ePHis  Gii^nther,  vii,  251. ) 

249«  C.  eurystoma  Jordan. 

Botly  elongate,  compressed,  tapering  toward  the  snout  and  ttie  long 
caudal  peduncle.  Head  moderate,  larger  than  in  0.  niveoy  rather 
pointed,  wide  on  top ;  snout  rather  long.  Muzzle  large,  quite  oblique^ 
the  premaxillaries  on  the  level  of  the  pupil  5  upper  jaw  slightly  the 
longer.  Eye  moderate.  3J  in  head.  Scales  moderate,  rather  closely 
imbricated,  but  less  so  than  in  C  analostana.  Pectorals  not  reaching 
ventrals,  the  latter  about  to  vent ;  vertical  fins  not  esi)ecially  elevated. 
Color  olivaceous,  the  sides  bright  silvery,  a  round  black  spot,  nearly 
as  large  as  eye,  at  base  of  caudal ;  dorsal  blotch  rather  faint ;  dorsid 
fin  chiefly  yellowish  green,  ferruginous  above,  the  extreme  tip  mflky 
white;  caudal  fin  rusty,  with  milk-white  tips;  lower  fins  milk-white. 
Snout  and  front  in  males  tuberculate ;  minute  tubercles  on  sides  of 
tail.  Head  4i ;  depth  4J.  D.  8 ;  A.  8 ;  scales  6-39-3  j  teeth  1,  4-4, 1, 
with  narrow  grinding  surfaces,  the  edges  of  which  are  usually  crenate. 
L.  3^-4  inches.    Chattahoochee  River. 

(Photogenis  eurystomus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 356,  exoliuiYe  of  the 
smaller  specimens  mentioned,  which  are  Minnilus  zonistius;  not  Codama  euryatama  Jor- 
dan, BuU.  U.  S.  Nat.  Mus.  xii,  42  =  Minniliu  zoniatiua :  Photogenis  leaoopua  Jordan  & 
Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  41,  1878.) 

350.  €•  nivea  (Cope)  J.  &  G. 

Body  regularly  fusiform,  the  dorsal  outline  more  arched  than  the 
ventral.  Head  conic.  Muzzle  obtuse,  not  projecting.  Month  nearly 
terminal,  slightly  oblique,  maxillary  reaching  front  of  eye.  Eye  3J  in 
head.  Coloration  very  pale,  a  narrow  bluish  band  along  the  caadal 
peduncle,  forming  a  faint  spot  at  the  root  of  the  caudal.  Dorsal  fin  in 
the' males  considerably  elevated,  largely  dusky  on  its  last  rays,  the  rest 
of  the  fin  creamy;  the  tips  of  the  dorsal,  the  tips  of  the  caudal,  and  the 
whole  of  the  anal  with  milk-white  pigment.  Males  with  the  snoat  and 
ante-dorsal  region  covered  with  small  tubercles.  Head  4^ ;  depth  5f. 
D.  8  5  A.  8 ;  scales  6-39-3 ;  teeth  1,  4-4, 1,  with  narrow  grinding  sat' 
face.    L.  2i  inches.    Basin  of  the  Santee,  North  and  Soath  Gaioliiim. 

(HybopaU  niveua  Cope,  Proc.  Amer.  PhU.  Soo.  Phila.  1870,460:  PAo%ajil«  tilorat  Jor- 
dan &  Brayton,  Bull.  U.  S.  Nat.  Mua.  xii,  20.) 
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kh.  Teeth  without  distinct  grinding  sarface. 
j.  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuoas  dark  hlotch  on  upper  posterior  rays  of  dorsal. 

{.  Adult  males  with  the  vertical  fins  chiefly  red;  a  conspicuous  hiack 
spot  at  base  of  caudal. 

351.  €•  callistia  Jordan. 

Body  rather  stout  and  compressed,  rather  heavy  forward,  the  dorsal 
outline  considerably  elevated.  Head  stout  and  rather  blunt,  its  upper 
part  flattish ;  the  nuptial  tubercles  not  numerous,  arranged  in  a  few  dis- 
tinct longitudinal  rows,  not  scattered  without  order,  as  in  related  species. 
3Ionth  large,  nearly  horizontal,  slightly  overlapped  by  the  heavy  snout, 
the  maxillary  reaching  nearly  to  the  eye,  the  premaxillaries  anteriorly  en- 
tirdy  below  the  level  of  the  orbit.  Eye  large,  3J  in  head.  Scales  large, 
not  very  closely  imbricated,  16  in  front  of  dorsal.  Fins  rather  large, 
the  height  of  the  dorsal  in  males  nearly  one-fifth  of  length  of  body. 
Coloration  dark  and  brilliant.  Males  with  the  back  very  dark  steel- 
blue;  sides  a  clear  silvery  violet ;  belly  and  lower  fins  satin- white.  A 
heavy  black  blotch  on  posterior  part  of  dorsal,  extending  downward  and 
forming  a  horizontal  bar  at  the  base  of  the  fin ;  the  rest  of  the  fin  ver- 
milion, except  the  milk-white  tip.  Caudal  fin  bright  red,  yellowish  at 
base,  milky  at  tip;  a  broad  golden  vertebral  band  and  a  reddish  lateral 
streak ;  a  large,  distinct,  round  black  spot  at  base  of  caudal.  Females 
olivaceous,  with  less  black ;  the  fins  dull  reddish.  Head  4^ ;  depth  4|. 
D.  8;  A.  8;  scales  5-40-3;  teeth  1, 4-4, 1.    L.  4  inches.    Alabama  Basin. 

(Photogenis  callUtius  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 337 :  Codoma  callistia  Jor- 
dan, BoU.  U.  S.  Nat.  MuB.  xii,  52.) 

959.  €•  tricbrototia  Jor.  &  Gilb. 

Body  rather  slender,  compressed.  Head  slender  and  pointed.  Eye 
moderate,  3f  in  head.  Mouth  quite  large,  very  oblique,  the  maxillary 
reaching  the  anterior  margin  of  the  eye,  the  premaxillaries  on  the  level 
of  the  middle  of  the  pupil.  Lateral  line  considerably  decurved,  usually 
with  an  abrupt  angulation  between  pectorals  and  ventrals.  Nineteen 
scales  before  the  dorsal.  Fins  moderate ;  dorsal  well  behind  ventrals. 
Nuptial  tubercles  sparse  on  the  head.  Caudal  peduncle  and  sides  as 
iar  forward  as  the  ventrals  tuberculate  in  spring  males.  Miiles  bright 
steel-bine  above ;  sides  bright  white ;  a  large  black  spot  at  base  of  cau- 
dal, precisely  as  in  C  callistia;  dorsal^fin  with  abroad,  dusky,  horizon- 
tal band  at  base,  the  membrane  of  the  last  rays  jet-black,  the  tip  milk- 
white,  the  rest  of  the  fin  of  a  bright,  pale  vermilion-red  ;  caudal  rosy, 
its  tips  white ;  anal  and  ventrals  milky.  Females  duller,  but  the  black 
markings  distinct.    Head  4^ ;  depth  4^ ;  scales  6-42-3  ^  teeth  1,  4-4, 1. 
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L.  3i  inches.    Alabama  Basin ;  abundant  in  clear  streams,  with  the 
preceding  and  the  next. 

{Codonia  trichraiatia  Jordan  &,  Gilbert,  BulI.U.  S.  Nat.  Mus.  xii,  1878, 50.) 

11,  Adult  males  witlioat  red. 

m,  A  very  coDspicuous  black  spot  at  base  of  caudal. 

958*  C«  8tl§pniatara  Jordan. — Spotted-tail  Minnow, 

Body  elongate,  fusiform,  compressed.  Head  quite  long,  rounded 
above,  the  snout  pointed.  Mouth  rather  large,  somewhat  oblique,  over- 
lapped by  the  narrow  upper  jaw.  Eye  small,  4J  in  head ;  iris  white. 
Maxillary  reaching  beyond  nostrils  5  premaxillary  on  the  level  of  lower 
edge  of  pupil.  Scales  large,  closely  imbricated,  20  in  front  of  the  dor- 
sal. Fins  low,  the  dorsal  rather  behind  ventrals,  its  height  less  than 
one-fifth  the  length  of  the  body.  Color  pale,  clear  olive ;  black  dorsal 
spot  not  very  distinct ;  fins  with  their  tips  charged  with  satin- white 
pigment,  otherwise  plain ;  a  very  distinct,  large,  oblong  or  quadrate  jet- 
black  spot  at  base  of  caudal,  the  color  extending  up  on  the  rays.  This 
spot  is  visible  on  all  specimens,  and  is  larger  than  in  any  other  of  our 
CyprinidcB;  its  length  about  one- third  that  of  the  head.  First  ray  of 
dorsal  dark  in  front;  males  with  an  obsolete  black  siK>t  on  the  middle 
of  the  sides  in  front  of  the  dorsal,  as  is  often  seen  in  Charadnidcej  the 
head,  etc.,  tuberculate  in  spring.  Head  4 J ;  depth  43.  D.  8 ;  A.  8 ; 
scales  7-42-3;  teeth  1, 4-4, 1.  L.  4^  inches.  Alabama  and  Mississippi; 
very  abundant.  The  largest  species  of  this  section  of  the  genus  and 
one  of  the  most  graceful. 

(  Photogenis  stigmaturus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.  1876, 337 :  Codoma  $tigwM- 
tura  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  52 :  LuxUua  chioasavenHti  Hay,  Proc.  U.  S.  Nat.  Mus. 
1860,506.) 

mm.  No  conspicuous  black  spot  at  base  of  caudaL 

354.  €•  csemlea  Jordan. 

Body  fusiform,  somewhat  elongate,  moderately  compressed.  Head 
moderate.  Snout  rather  pointed,  overlapping  the  small,  oblique  mouth, 
niaxillaries  reaching  nostrils,  premaxillaries  below  level  of  pupiL  Eye 
moderate,  3^  in  head.  Scales  firm,  15  in  front  of  dorsal.  Lateral  line 
decurved.  Fins  all  high,  the  height  of  the  dorsal  nearly  one-fifth  the 
length  of  the  fish;  dorsal  behind  ventrals.  Males  with  the  snoat 
thickly  tuberculate.  Color  bri^t  steel-blue;  the  sides  and  belly  sil- 
very white ;  a  very  distinct  lateral  band  of  a  bright  blue-green  color, 
most  distinct  posteriorly,  and  forming  a  si)ot  at  the  base  of  the  caudal 
fin;  dorsal  blotch  rather  faint  and  diffuse;  tips  of  dorsal,  anal,  and 
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caadal  charged  with  satin- white  pigment ;  the  fins  otherwise  all  of  a 
clear,  bright  yellow.  Females  and  young  with  the  markings  obscure, 
the  blue  lateral  baud  usually  evident.  Head  4^;  depth  4|.  D.  8;  A. 
8;  scales  6-38-3;  teeth  1,  4-4,  1.    L.  3  inches.    Alabama  Basin. 

(  PhotogtniB  ocBruleua  Jordan,  Add.  Lye.  Nat.  Hist.  N.  Y.  1876, 31)8:  Codoma  casrulea  Jor- 
dan, Bull.  U.  S.  Nat.  Mus.  xii,  52, 1878.) 

955*  C«  cbloristia  Jordan  &,  Brayton. 

Body  short  and  deep,  strongly  compressed,  the  form  elliptical,  as  in 
C  pyrrhomela^j  but  rather  deeper.  Head  rather  small  and  pointed. 
Mouth  quite  oblique,  the  maxillary  not  reaching  the  line  of  the  orbit, 
the  upper  jaw  projecting  beyond  the  lower,  premaxiUary  on  the  level  of 
the  pupil.  Eye  small,  less  than  snout,  4  in  head.  Lateral  line  decurved. 
Fins  moderate.  ^  Nuptial  tubercles  covering  the  whole  body,  excex)t  the 
space  anterior  to  the  ventrals  and  below  the  lateral  line^  those  on  the 
body  much  smaller  than  those  on  the  head.  Coloration  dark  steel-blue; 
a  very  distinct  blue  stripe  along  each  side  of  caudal  i>eduncle ;  back  clear 
green;  lower  part  of  sides  abruptly  milk-white;  black  dorsal  bloteh  large, 
the  lower  part  of  the  fin  with  bright  pale-green  pigment,  the  tip  milky; 
caadal  dusky,  its  tips  milky,  its  base  pale;  anal  and  ventrals  milky,  a 
Heuut  dusky  spot  on  last  rays  of  anal ;  iris  white.  Females  slenderer  and 
less  brightly  colored;  no  caudal  spot.  Head  4;  depth  4.  D.  7;  A.  8; 
scules  5-37-3 ;  teeth  1, 4-4, 1.  L.  3  inches.  Santee  Basin,  South  Caro- 
lina. 

{Codoma  chlorisiia  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  21, 1878.) 

Jck.  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

9^6.  C.  zooata  (Agassiz)  Jor.  &  Gilb. 

Physiognomy  of  Ceratichthys  dissimilis.  Body  elongate,  not  elevated. 
Head  elongate.  Mouth  small,  nearly  horizontal,  the  maxillary  reaching 
beyond  line  of  orbit,  the  mandible  somewhat  projecting.  Eegion  in 
front  of  dorsal  fin  more  or  less  bare  of  scales.  Eye  large,  3J  in  head. 
Dorsal  beginning  opposite  ventrals,  nearer  snout  than  base  of  caudal. 
Olivaceous  silvery  below;  a  broad,  silvery  lateral  band,  with  dark 
specks ;  sides  of  head  with  black  specks ;  a  dark  vertebral  band,  nead 
4 ;  depth  4^.  D.  7 ;  A.  8 ;  scales  6-36-4 ;  teeth  1,  4-4, 1.  L.  3  inches. 
North  Platte  River  (Cope) ;  Osage  River  (Agassiz), 

{Albumus  zonatua  Putnam,  Bull.  Mus.  Comp.  Zool.  i,  9,  18G3 :  Photogenis  piptolepis 
Cope,  Hayden'a  Geol.  Surv.  Terr.  Wyom.  1870,  438 :  Leuciacua  zonatus  GUntlier,  vii, 
253.) 
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jj.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

35T.  €•  xeennra  Jordan. 

Body  moderately  elongate,  subfuslform,  heavy  forwards.  Head  heavy, 
somewhat  elongate,  rounded  above.  Mouth  large,  oblique,  the  lower 
jaw  included,  maxillary  reaching  almost  to  orbit,  prcmaxillar^'  on  level 
of  upper  part  of  pupil.  Eye  large,  3 J  in  head.  Fins  all  rather  low,  the 
heigBt  of  the  dorsal  fin,  even  in  the  males,  only  two-thirds  the  length  of 
head )  caudal  fin  large.  Color  dark  steel-blue ;  silvery  below ;  a  faint 
black  spot  at  base  of  caudal;  scales  above  dark-edged.  Males  with 
the  fins  mostly  bright  crimson ;  the  dorsal  largely  black  at  its  upper 
I)osterior  part ;  dorsal,  anal,  and  caudal  fins  with  white  pigment ;  belly 
and  bases  of  the  lower  fins  likewise  pigmented ;  head  and  caudal  pe- 
duncle tuberculate  in  spring.  Head  4;  depth  3^.  B.  8;  A.  10;  scales 
6-39-3 ;  teeth  1,  4-4, 1.  L.  3  inches.  Altamaha  Basin,  Georgia ;  locally 
abundant. 

{Minnilus  xanurus  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  79:   Codoma  zcenura 
Jordan,  Ball.  U.  S.  Nat.  Mus.  xii,  52.) 

258.  €•  pyrrlioinelas  (Cope)  J.  &  G. 

Body  deep  and  compressed.  Head  stout,  rather  blunt.  Mouth  ob- 
lique, the  jaws  about  equal,  maxillary  reaching  front  of  orbit.  Eye 
large,  3f  in  head.  Pectorals  barely  reaching  ventrals,  the  latter  to 
anal;  dorsal  fin  greatly  elevated,  its  height  in  the  male  as  great  as 
length  of  head ;  caudal  very  broad  and  long,  its  peduncle  stout  and  com- 
pressed; anal  fin  large  and  long.  Coloration  of  the  males  dark  steel- 
blue  above ;  the  scales  darker  edged ;  the  belly  abruptly  milky  white ; 
head  pale  reddish ;  snout,  tip  of  lower  jaw,  and  iris  scarlet;  dorsal  dusky 
at  base,  the  usual  large  black  blotch  above,  red  in  front,  and  broadly 
milk-white  at  tip ;  tips  of  the  caudal  milk-white,  next  to  this  a  dusky 
crescent,  a  wide  crescent  of  bright  scarlet  inside  of  the  black,  extend- 
ing into  the  two  lobes  of  the  fin ;  base  of  caudal  pale ;  anterior  region 
and  sides  of  caudal  peduncle  with  rather  large  tubercles.  Females 
duller.  Head  4 ;  depth  3  J.  D.  8 ;  A.  10 ;  scales  G-35-^ ;  teeth  1,  4-4, 1. 
L.  3^  inches.  Santee  Basin ;  very  abundant.  The  most  ornate  of  our 
Cyprinidce, 

(Photogenis pyrrhomelaa  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  463:  Codoma  pyr- 
rhomeUis  Jo'/clan  &  Drayton,  Bull.  U.  S.  Nat.  Mus.  xii,  22,  1878.) 

359.  C.  hypseloptera  (GUnther)  J.  &  G. 

Body  short,  much  compressed,  the  back  elevated.  Head  short,  flat- 
tened above,  the  muzzle  pointed.    Mouth  large,  very  oblique,  the  jaws 


31.    CYPRINID-fi — ^BONNILUS.  185 

just  equal.  Eye  large^  3  in  head,  about  equal  to  snout  and  to  interorbital 
space.  Scales  with  the  exposed  surfaces  very  narrow.  Lateral  line 
much  decurved;  16  large  scales  before  dorsal.  Dorsal  fin  inserted  en- 
tirely behind  the  yentrals,  greatly  elevated,  its  longest  ray  a  little  longer 
than  head ;  anal  fin  also  very  high  and  very  long,  extending  almost  to 
base  of  caudal ;  these  fins  somewhat  lower  in  the  females.  Color  sil- 
very; the  dorsal  blotch  conspicuous;  a  distinct  black  caudal  spot, 
smaller  than  eye  and  deei)er  than  long ;  sides  with  a  silvery  band  which 
passes  around  the  nose,  below  this  a  dusky  band.  Breeding  colors  un- 
known. Head  4^ ;  depth  4.  D.  8 ;  A.  11 ;  scales  6-35-3 ;  teeth  1, 4-4, 1. 
L.  2^  inches.    Southern  *Georgia  and  Alabama. 

(Alburniu  formostu  PutDam,  Ball.  Mus.  Comp.  Zool.  i,  9, 1863  (not  ManiaHa  formosa 
Grd.):  LeiicUous  hyp%elopteru9  OUnther,  vil,  255:  Photogenis  ^aitdt^nntf  Jordan,  Bull. 
U.  8.  Nat.  Mus.  x,  62,  1877.) 

Sr^.—MIIVIVILIJS  Rafinesque. 
Shiners. 

(ff  JVo^opM  Rafinesque,  1818 ;  JIftnjiiZiM,  XimZtff,  and  Pfar^y hm  Rafinesque ;  HypHlepiM 
Baird ;  Albumellut  and  Alburnopt  Girard ;  Lythrurus  and  Hydropklax  Jordan.) 

(Rafineaque,  Iclith.  Oh.  1820,  47:  type  Minnilu8  dinemus  Raf.) 

Body  oblong  or  elongate,  more  or  less  compressed.  Mouth  normal, 
mostly  t^minal  and  oblique.  No  barbels.  Teeth  2,  4-4,  2,  sharp- 
edged  or  with  a  narrow  grinding  surface.  Scales  usually  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal 
fin  inserted  above,  or  more  usually  behind,  the  ventrals;  anal  fin  short 
or  somewhat  elongate.  Abdomen  rounded.  Coloration  often  brilliant, 
the  males  in  spring  usually  with  red  fins  and  the  head  with  small  tu- 
bercles. A  very  large  group  of  small  fishes,  especially  characteristic  of 
the  fresh  waters  of  the  Eastern  United  States.  Various  attempts  have 
been  made  to  divide  this  group  into  natural  genera,  but  the  gradation 
from  one  type  to  another  is  very  perfect.  (English  minnow;  French 
menuUe;  from  Latin  minus^  small.) 

This  group  may  be  subdivided  as  follows : 

§  Anal  fin  abort,  its  rays  7-9  (sometimes  10  in  M,  zoniatius), 
*  Scales  large,  35-50  in  the  lateral  line, 
t  Teeth  with  the  grinding  surface  more  or  less  developed. 
t  Species  attaining  a  large  size,  with  the  scales  along  the  flanks  nearly  twice  as 

deep  as  long,  and  so  closely  imbricated  that  the  exposed  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult ; 
lower  jaw  included ;  dorsal  lin  over  ventrals  (Luxilus  Raf.). 

cornutuSy  selene, 
Xt  Sx>ecie8  of  moderate  size,  with  the  scales  short  and  dec]),  but  less  closely  im- 
bricated than  in  the  preceding ;  body  elongate,  not  much  ele- 
vated ;  mouth  large,  oblique,  the  lower  jaw  projecting;  dor- 
sal fin  inserted  behind  ventrals coccogentB,  zaniatiui. 
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ttt  Species  of  small  size,  with  the  scales  not  mncli  deeper  than  long,  leas  closely 

imbricated ;  body  oblong  or  elongate,  little  elevat-ed  ;  mouth 
moderate,  oblique  or  horizontal ;  dorsal  fin  inserted  close  be- 
hind ventrals;  nuptial  colors  mostly  brilliant  (Alburnops 

Grd.). 
roseuSf  ruhricrocevSy  lutipinniSf  dkhrocephaluSf   chUiHctUf   chalyh<BU8f 
chrosomuSf  xwnocephalus,  plumbeolus,  lacerto9U8,  ehumardiy  blenniut. 
ft  Teeth  without  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate ;  scales  closely  imbricated cerooBUgma. 

aa.  Teeth  not  serrate;  scales  loosely  imbricated,  scarcely  higher  than  long. 
6.  Dorsal  fin  inserted  directly  over  <he  ventrals;  anal  rays  7-9;  eye  very 
large;  scales  large  (^'Episema''  Cope  &.  Jordan). 

ariommue,  ecahricepSf  jejunus,  leuciodvM. 

hh.  Dorsal  inserted  behind  ventrals aUipinniSf  amabilU,  megahpt, 

**  Scales  small,  about  55  in  the  lateral  line hivittatuSf  timpanogentU, 

$$  Anal  fin  more  or  less  elongate,  its  rays  10-14. 

c.  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with 
the  exposed  edge«  deep,  as  in  Codama  and  Luxilus;  scales  in 
front  of  dorsal  small ;  teeth  with  grinding  surface  more  or 
less  developed.     (Lythrurus  Jordan.) 
d,  A  black  spot  at  base  of  dorsal  in  front. 

ctfanocephaluSy  alripes,  diplcBmiuSf  ardent,  pundulatuB, 

dd.  A  black  spot  at  the  upper  anterior  part  of  dorsal rubripiumt, 

ddd.  No  distinct  black  spot  on  the  dorsal. 

e.  Body  short  and  deep hettms, 

ee.  Body  slender  and  elongate moltftiniM,  lirut. 

CO,  Scales  comparatively  large,  not  higher  than  long,  and  not  cloeely  im- 
bricated ;  scales  in  front  of  dorsal  large ;  teeth  wftjiout  grind' 
ing  surface.     (Minnilus.) 

/.  Anal  fin  long,  with  about  14  rays oligatpit, 

ff.  Anal  fin  moderate,  its  rays  10  or  11. 

g.  Scales  above  lateral  line  in  about  9  series uwibraUUi, 

gg.  Scales  above  lateral  line  in  5-7  series. 
h.  Ventral  fins  reaching  beyond  middle  of  dorsaL 

eoepticus,  photogenifi,  ieleacopusy  BUlbiMf  peroobramm9,  m* 

hellusy  dinemtUj  rubrifroM,  jemezmnmM, 
hh.  Ventral  fins  scarcely  reaching  beyond  front  of  dorsaL 

miarapterifx. 

J  Anal  fin  short,  its  rays  7-9  (rarely  10). 

*  Scales  large,  35-50  in  the  lateral  line. 

t  Teeth  with  the  grinding  surface  more  or  less  developed. 

t  Species  attaiuing  a  large  size,  with  the  scales  along  the  flanks  nearly 
twice  as  deep  as  long,  and  so  closely  imbricated  that  the  exp<ifled  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult  male; 
the  lower  jaw  included;  dorsal  fin  inserted  directly  opposite  ventrals. 
(Luxilus  Raf.*) 

260.  M.  comutus  (Mitchill)  J.  &  G.—Shiner;  Ited-fin;  Dace. 

Body  elongate  in  the  young,  in  the  adult  short,  compressed^  with 
the  anterior  dorsal  region  much  swollen  and  gibbous.  Head  rather 
heavy,  compressed,  rounded  between  the  eyeS;  the  snout  bliuitish. 
Mouth  moderate,  nearly  horizontal,  the  jaws  nearly  equal,  the  lower 
somewhat  included.     Eye  moderate,  4-r5  in  head,  maxillary  scaicely 

*  Rafinesque,  Ichth.  Oh.  18:^,  47 :  type  Luxilu8ohry9<H!ephalu8Haf,=zC]iiprimM»mnuUitt 
Mitch.    (From  Latin  lux,  Ught  ==  '*  Shiner  ^ )    (=  BypnlepiM  Baird.) 
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reaching  front  of  eye,  the  premaxillaries  below  the  level  of  the  eye. 
Scales  always  deeper  than  long  on  the  flanks,  becoming  extremely 
so  in  the  adult.  Lateral  line  decurved.  Dorsal  moderate,  inserted 
directly  over  the  ventrals  in  the  young,  thrown  somewhat  backward  in 
the  adult  by  the  growth  of  the  jwstoccipital  region.  Pectorals  barely 
or  not  reaching  ventrals,  the  latter  about  to  vent.  Region  in  front  of 
dorsal  typically  with  about  23  scales.  Coloration  dark  steel-blue  above; 
the  scales  with  dusky  edges,  the  bases  also  dusky ;  a  gilt  line  along  the 
back  and  one  along  each  side,  these  distinct  oaly  when  the  fish  is  in  the 
water ;  belly  and  lower  part  of  the  sides  silvery,  or  bright  rosy  in  spring 
males ;  dorsal  fin  somewhat  dusky ;  other  fins  plain ;  the  lower  fins  all 
rosy  in  spring  males ;  head  dark  above ;  a  dark  shade  behind  scapula ; 
lower  jaw  and  region  in  front  of  dorsal  to  the  tip  of  the  snout  covered 
with  small  tubercles  in  spring  males ;  female  and  young  fishes  are  plain 
olivaceous  above  and  silvery  below.  Head  4J-;  depth  3J,  varying  much 
with  age.  D.  8 ;  A.  9 ;  scales  (M:l-3 ;  teeth  2,  4-4,  2,  with  rather  nar- 
row grinding  surface.  L.  5-8  inches.  Entire  region  east  of  the  Rocky 
Mountains  excepting  the  South  Atlantic  States  and  Texas;  almost 
everywhere  the  most  abundant  fish  in  small  streams.  Its  variations 
are  great.    The  following  forms  are  worth  distinguishing  by  name. 

Var.  ipbbas  Cope. 

Sixteen  scales  before  the  dorsal  fin.  Anterior  dorsal  region  in  the 
males  extremely  shoit  and  swollen ;  the  base  of  the  dorsal  therefore 
very  oblique.    Michigan  to  Kentucky ;  common. 

(Hypnlepis  cornutus  gibbua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  158.) 
Var.  Trontalis  Agassiz. 

Fifteen  tu  eighteen  scales  in  front  of  dorsal.  Head  heavy.  Body 
less  gibbous  than  in  the  preceding.    Great  Lake  Eegion,  etc. 

(Leuciscua  frontalis  and  gracilis  Agassiz,  Lake  Superior,  368,  370.) 

Yar.  cerasinus  Cope. 

Sixteen  scales  before  dorsal ;  scales  6-40-3.  Head  4  in  lengtli.  Eye 
large,  3^  in  head.  Colors  very  brilliant,  in  high  coloration  entirely  red. 
lioauoke  River. 

(Hypsilepis  comutus  oerasinus  Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1867,  159.) 

Yar.  cornutus. 
Above  described.    The  scales  22-25  in  front  of  dorsal  fin.    Everj^- 

where  abundant. 

(Cgprinus  oomutus  Mitchill,  Amer.  Month.  Mag.  i,  324:  Hypsilepis  comutus  Cope, 
Proc.  Acad.  Nat.  Sci.  Phila.  1867, 158 :  Plargyrus  tifpicus  and  bowmani  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1856,  196:  Plargyrus  argentatus  Girard,  1.  c.  212:  Leuciscus  comutus 
GUnther,  yii,249:  Luxilus  ohrysocephalus  Raf.  Ichth.  Oh.  1820,  47.) 
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Var.  cyanens  Cope. 

Scales  of  the  dorsal  and  ventral  regions  very  small,  31-40  in  front  of 
the  dorsal  fin.  Scales  10-40-4.  Coloration  extremely  dark ;  blae-black 
above ;  fins  ohiefly  black.    Lake  Superior. 

{Hyp^Uepis  oomutuB  cyaneus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1667,  160.) 

961.  in.  selene  Jordan. 

Body  elongate,  cotopressed.  Head  short  and  stout,  rounded  above. 
Mouth  terminal,  oblique,  the  lower  jaw  included.  Muzzle  blunt  and 
short.  Eye  very  large,  3  in  head,  wider  than  snout  and  than  interor- 
bital  space.  Dorsal  fin  very  high.  Lateral  line  little  decurved.  Bright 
steel-blue  above,  with  a  very  distinct  silvery  band  overlying  a  plum- 
beous  shade ;  a  dark  spot  at  base  of  caudal ;  a  dark  vertebral  line ; 
cheeks,  belly,  and  iris  white ;  fins  plain,  probably  red  in  spring.  Head 
4^ ;  depth  4^.    Scales  4-40-3 ;  teeth  2,  4-4,  2.    Lake  Superior. 

(Luxilua  selene  Jordan,  BuU.'U.  S.  Nat.  Mas.  x,  60,  1877.) 

U  Species  of  moderate  size,  with  the  scales  short  and  deep,  hot  less  closely  imbricated 
than  in  the  preceding;  body  elongate,  not  mnch  elevated;  mouth  large, 
obliqne,  the  lower  jaw  projecting ;  dorsal  fin  inserted  behind  ventrals. 

962*  1VI«  COCCOgr^nis  (Cope)  Jordan. — Eed-ckeeked  Shiner. 

Body  elongate,  compressed,  not  at  all  elevated.  Head  straight  and 
rather  pointed.  Mouth  large,  very  oblique,  the  premaxillary  nearly  on 
a  level  with  the  pupil,  lower  jaw  projecting  beyond  upper,  maxillary 
reaching  past  front  of  eye.  Eye  very  large,  3  J  in  head.  About  20  scales 
in  front  of  the  dorsal  fin.  Back  olivaceous ;  the  scales  dark-edged ; 
belly  and  sides  silvery,  rosy  in  spring  males ;  a  dusky  scapular  band ; 
a  scarlet  bar  like  a  brand  down  the  line  of  the  preopercle  ]  muzzle  and 
upper  lip  red ;  a  red  axillary  spot ;  outer  half  of  dorsal  black,  lower  half 
yellowish ;  outer  part  of  caudal  dusky,  base  paler ;  a  faint  lateral  streak 
and  a  dark  vertebral  line ;  lower  fins  white ;  snout  swollen  and  tnbercu- 
late  in  spring  males;  females  silvery,  with  only  traces  of  red  markings. 
Head  4 ;  depth  4 J.  Scales  7-42-3 ;  teeth  2,  4-4,  2.  L.  6  inches.  Cum- 
berland  to  Savannah  Elvers ;   abundant  in  the  mountain  streams. 

(Hypeilepis  cocco^etiM  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 160 :  Leuoitout  ooccogenii 
Gunther,  vii,  253.) 

263.  HI.  zonistius  Jordan. 

Body  rather  stout,  compressed,  the  back  somewhat  elevated,  the 
form  that  of  a  young  Miimilus  cornuius.  Head  heavy,  broad  and  flattish 
above,  the  profile  evenly  descending.  Mouth  large,  but  smaller  than 
in  coccogeniSj  oblique,  the  jaws  about  equal,  the  upper  lip  opposite  the 
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middle  of  tbe  eye,  the  maxillary  reaching;  the  front  of  orbit.  K,ve  very 
large,  longer  than  snout,  3^  in  head.  Scales  not  very  closely  imbricated ; 
17  scales  in  front  of  dorsal.  Lateral  line  strongly  decurved.  Fins  mod- 
erate, pectorals  scarcely  reaching  ventrals.  Steel-blue  above ;  sides  with 
considerable  coppery  lustre ;  dorsal  fin  with  a  sharp  jet-black  horizontal 
bar  about  half  way  up,  reddish  in  young  fishes,  the  tips  of  the  fin  some- 
what milky,  the  base  pale ;  a  round  black  spot  nearly  as  large  as  the 
eye  at  the  base  of  the  caudal ;  anal  fin  plain ;  caudal  fin  dull  ferruginous 
red,  pale  at  base  as  in  M^caccogeniSy  milky  at  tip ;  back  and  sides  with 
gilt  lines,  as  in  M,  comutus^  the  former  becoming  dark  after  death ;  a 
faint  red  bar  down  the  cheeks  as  in  M.  coccogenia;  a  dark  humeral  bar^ 
males  with  the  snout  tuberculate ;  females  plain,  so  much  resembling 
Cliola  eurystamay  from  the  same  waters,  that  the  two  si)ecies  have  been 
confounded.  Head  3^ ;  depth  3§.  Scales  7-40-3 ;  teeth  2,  4-4,  2,  with 
very  narrow  grinding  surface  on  one  or  two  of  them.  L.  4  inches. 
Chattahoochee  Eiver,  the  typical  examples  from  Suwannee  Creek. 

{Codoma  eurystoma  Jordan  &,  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  42,  1878,  excl.  syn. 
(not  Photogenia  eurystomua  Jordan) :  Luxilus  zonistiua  Jordan,  Proc.  U.  S.  Nat.  Mus. 
1879,239.) 

ttt  Species  of  small  size,  with  the  scales  not  mnch  deeper  than  long,  less  closely  im- 
bricated; body  oblong  or  elongate,  little  elevated  ;  mouth  moderate,  oblique 
or  horizontal ;  dorsal  fin  inserted  close  behind  veutrals ;  nuptial  colors  com- 
monly  brilliant.     iAlburnops  Grd.*) 


9114 •  jfl«  roseus  Jordan. 

Body  short  and  stout,  little  compressed.  Head  rather  short,  thick, 
bluntly  rounded.  Mouth  moderate,  slightly  oblique,  the  jaws  about 
equaL  Eye  large,  nearly  3Jn  head,  about  equal  to  muzzle,  a  little  less 
than  the  broad  interorbital  space.  Fifteen  scales  before  dorsal  fin ;  dor- 
sal fin  high,  directly  over  ventrals.  Olivaceous ;  scales  dark-edged }  a 
broad  plumbeous  lateral  band ;  lips  black }  a  dark  caudal  spot;  a  dark 
vertebral  line ;  anal  region  dusted  with  dark  points ;  cheeks  and  belly 
silvery ;  males  with  the  dorsal,  anal,  caudal,  and  pectorals  mostly  rosy 
red ;  iris,  top  of  head,  and  tip  of  snout  red.  Head  3| ;  depth  4^.  Scales 
5-3S-5 ;  teeth  2,  4-4,  2.    L.  2^  inches.    Notalbany  River,  Louisiana. 

{Luxilus  roseus  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  01, 1877.) 

9Cift«  HI-  rnbricroceas  (Cope)  J.  &,  G.—Iied  Fall-fish. 

Body  moderately  elongate,  somewhat  compressed.  Head  compara- 
tively long  and  rather  pointed.  Mouth  rather  large,  oblique,  the  jaws 
about  equal.    Eye  large,  as  long  as  snout,  3J  in  head,  premaxillary 

^Girardy  Pxtw.  Acad.  Nat.  Sci.  Phila.  1856,  194:  type  Alburnops  hlennius  Ord.  {dl- 
Utrnus;  uf,  appearance.)    (=  Hydrophlvx  Jor.) 
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rather  below  pupil,  maxillary  reaching  beyond  front  of  orbit.  Lateral 
line  somewhat  decnrved.  Nineteen  scales  in  front  of  dorsal.  Dorsal  in- 
serted somewhat  behind  ventrals.  Females  plain  olivaceous.  Males 
dark  steel-blue,  a  dark  lateral  baud  of  coaly  punctulations,  which  is 
usually  distinct  on  the  anterior  part  of  the  body,  and  passes  through 
the  eye  around  the  snout ;  fins  all  rich,  clear  red,  the  dorsal  crimson, 
the  caudal  pink,  the  lower  fins  scarlet;  head  pale  red,  the  lower  jaw 
flushed  as  if  bloody ;  eyes  bluish  or  flushed  with  red ;  a  lustrous  streak 
along  sides;  silvery  below.  In  high  coloratiom  the  whole  body  is  more 
or  less  red.  Males  with  the  head  and  antedorsal  region  dusted  with 
fine  white  tubercles.  Head  4;  depth  4 J.  D.  8;*A.  9;  scales  7-38-3; 
teeth  2,  4-4,  2,  the  edges  of  the  grinding  surface  often  serrate.  L.  2J 
inches.  Headwaters  of  the  Tennessee  and  Savannah  Rivers.  A  sur- 
passingly beautilul  little  fish,  abounding  in  rock-pools  at  the  foot  of 
cascades. 

{Hyhopeis  rubricrocem  Copo,  Jonrn.  Acad.  Nat.  Set.  Phila.  1868, 231 :  Hydrophlox  rubri- 
croceus  Jordan  &  Bray  ton,  Bull.  U.  S.  Nat.  Mus.  xii,  32,  ltf78.) 

266.  IVI.  lutlpinnis  Jordan  <&  Braytou. 

Body  stout  and  rather  strongly  compressed,  the  dorsal  region  some- 
what elevated,  the  outline  of  the  back  sloping  each  way  from  the  dorsal 
fin.  Head  short  and  rather  deep,  broad  and  flattish  above,  the  muzzle 
moderately  rounded.  Eye  rather  large,  3§  in  head.  Mouth  rather  large, 
but  smaller  than  in  the  preceding,  quite  oblique,  the  maxillary  reaching 
to  orbit.  Mandible  included.  Eighteen  scales  in  front  of  dorsal.  In 
life  clear  olive,  with  very  intense  green  dorsal  and  vertebral  lines ;  an 
intense  metallic  blackish  band  along  sides ;  below  this  the  sides  are 
bright  silvery ;  the  whole  body  in  the  males  bright,  clear  red,  the  color 
of  red  berries ;  fins  all  bright  golden  yellow ;  tip  of  lower  jaw  black. 
Head  4J;  depth  4^.  D.  8;  A.  8;  scales  7-40-3;  teeth  2,  4-4,  2.  L.  3 
inches.    Oconee  Kivcr,  Georgia. 

(Hydrophlox  lutipinnis  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xil,  36,  1878.) 

267.  IVI.  chlorocephalus  (Cope)  Jor.  <&  Gilb. 

Body  stout,  with  dee])  caudal  peduncle.  Head  broad,  with  descend- 
ing muzzle.  Mouth  oblique,  the  maxillary  reaching  beyond  line  of  orbit, 
premaxillary  opposite  lower  margin  of  pupil.  Eye  large,  3  in  head. 
Interorbital  space  greater  than  muzzle.  Lateral  line  moderately  de- 
curved.  Sixteen  scales  in  front  of  dorsal.  Color  olivaceous,  every- 
where dusted  with  blackish  specks,  which  form  a  lateral  band^  which 
terminates  in  a  dusky  spot  at  base  of  caudal ;  green  vertebral  and  lat- 
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era!  lines ;  top  of  head  and  upper  portion  of  cheels  metallic  green ; 
males  with  the  belly  dark  crimson,  the  whole  body  more  or  less  flushed  j 
snout  and  antedorsal  region  tuberculate ;  fins  plain.  Head  4 }  depth 
5.  D.  8 ;  A.  8 ;  scales  6-39-3 ;  teeth  2,  4-4,  2  (1,  4-4,  1,  according  to 
Cope,  but  we  find  2, 4-4, 2  in  numerous  specimens).  L.  2^  inches.  Santee 
Basin,  in  North  and  South  Carolina. 

^  {HybopsU  chlorocephalua  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 461.) 

968.  HI.  ohilificns  (Cope)  J.  &  6. 

Aspect  more  clupeoid.  Head  broad  behind.  Occiput  convex.  Muz- 
zle acuminate,  greater  than  interorbital  width.  Eye  large,  3  in  head, 
longer  than  muzzle,  maxillary  extending  beyond  anterior  rim  of  orbit, 
premaxillaries  opposite  middle  of  pupil.  Lateral  line  strongly  decurved. 
Dorsal  fin  small.  Olivaceous;  doi^al  scales  brown-edged;  sides  an4 
below  pure  white ;  males  with  the  lips  vermilion ;  a  vermilion  band 
through  dorsal  and  one  through  anal  fin.  Head  4;  depth  5^.  D.  8; 
A.  8 ;  scales  7-36-2 ;  teeth  2,  4-4,  2.  L.  2  inches.  Yadkin  River,  North 
Carolina.    {Cope.) 

{Hybopsia  chiliticus  Cope,  Proo.  Amer.  PhU.  Soc.  Phila.  1870, 462. ) 

969.  M.  chalybsens  (Cope)  J.  &  G. 

Body  moderately  elongate,  with  rather  abruptly  elevated  back  and 
slender  caudal  peduncle.  Head  flat  above,  rather  narrow,  muzzle 
rather  jwinted.  Mouth  oblique,  the  lower  jaw  rather  the  longer.  Lat- 
eral line  decurved.  Eye  large,  3  in  head.  Eighteen  scales  in  front  of 
dorsal.  Brownish  above ;  a  broad,  black,  shining  lateral  band  from 
muzzle  to  base  of  caudal ;  a  light  band  above  it  on  the  muzzle ;  belly 
straw-colored,  bright  orange  in  spring  males;  fins  plain.  Head  3|. 
D.  8 ;  A.  8 ;  scales  6-35-3 ;  teeth  2,  4-4,  2.  L.  2  inches.  Delaware 
Eiver,  probably  the  smallest  of  the  genus.    {Cope.) 

iHybopsia ckalyhisuB  Cope,  Cypr.  Penn.  1866, 383.) 

970.  HI.  dtrosomus  Jordan. 

Form  chubby,  little  compressed,  the  back  somewhat  elevated,  cau- 
dal peduncle  not  much  contracted.  Head  rather  large,  rounded  above, 
the  snout  somewhat  pointed.  Mouth  moderate,  oblique,  the  upper  jaw 
the  longer.  Eye  3^  in  head,  as  long  as  muzzle.  Scales  everywhere  large, 
16  before  the  dorsal  fin.  Lateral  line  little  decurved.  Clear  hyaline 
green  in  life,  with  blue  reflections;  belly,  etc.,  clear  silvery;  a  scarlet 
bar  across  dorsal,  anal,  and  base  of  caudal ;  a  narrow  scarlet  band  firom 
upper  e^e  of  o^iercles  straight  to  caudal ;  below  this  a  silvery  band ;  a 
row  of  black  dots  along  the  lateral  Une,  forming  a  small,  distinct  spot  at 
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base  of  caadal ;  top  of  head  and  vertebral  line  golden.  Snout  taberca- 
late  in  males.  Head  4^;  depth  5.  D.  8^  A.  8;  scales  5--37-3;  teeth 
2 J  4-4, 2.  L.  2^  inches.  Alabama  Basin ;  very  abundant  in  clear  streams. 
A  graceful  little  fish. 

{Hyhop9i8chro8omus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.  1876, 333:  Hydrophlox  ohrowmua 
Jordan  &  Bray  ton,  1.  c.  49. ) 

971.  in.  xsenocephalns  Jordan.  ^ 

Body  rather  short  and  deep,  with  thick  caudal  peduncle ;  back  wide, 
not  elevated.  Head  large,  flattish  and  broad  above,  the  snout  rounded. 
Mouth  large,  oblique,  the  jaws  nearly  equal.  Eye  very  large,  2J  in 
head.  Lateral  line  somewhat  decurved.  Thirteen  scales  in  front  of  the 
dorsal.  Dorsal  fin  slightly  behind  ventrals.  Dark  olivaceous  above,  the 
scales  being  extensively  dark  edged ;  a  dark  band  along  the  sides  of  the 
caudal  peduncle,  which  vanishes  in  black  points  along  the  sides  of  the 
body,  reappearing  on  the  head  and  passuig  around  the  snout;  a  dusky 
blotch  at  base  of  caudal.  Males  without  red  markings,  the  snout  swollen 
and  tuberculat'C  in  the  spring.  Head  4};  depth  5.  D.  8;  A.  7;  scales 
5-38-3 ;  teeth  2,  4-4,  2.    L.  2  J  inches.    Georgia  to  Mississippi. 

(Hybopais  xofnocephalus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 334.) 

2t79.  JH.  plumbeolus  (Cope)  J.  <&  G. 

Body  oblong,  compressed,  the  back  somewhat  arched.  Mouth  oblique, 
the  lower  jaw  slightly  longer  than  the  upper.  Fins  short.  Bye  large, 
2J  in  head.  Silvery,  with  bluish  reflection ;  top  of  head  dusky ;  a  dark 
spot  at  base  of  caudal.  Head  ^ ;  depth  4§.  D.  8 ;  A.  9 ;  scales  6-39^; 
teeth  2,  4-4,  2.    L.  3  inches.    Saginaw  River.    (Cope.) 

(Albumopa  plumbeolus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 282.) 

973.  IVI.  lacertosus  (Cope)  J.  <&  G. 

Body  stout.  Head  broad  and  deep.  Mouth  wide,  the  lower  jaw  pro- 
jecting. Eye  large,  3^  in  head,  equal  to  muzzle  and  to  width  of  inter- 
orbital  space.  Maxillary  not  reaching  the  line  of  the  orbit.  Scales 
large,  only  5  above  the  lateral  line.  Silvery ;  dorsal  region  dusky ;  no 
red.  Head  4.  Teeth  2,  4-4,  2.  L.  4^  inches.  Headwaters  of  Tennes- 
see Kiver.    (Cope.) 

{Hybopns  lacertosus  Cope,  Jouni.  Acad.  Nat.  Sci.  Phila.  1868, 232.) 

974.  JH.  shnmardi  (Grd.)  Jor.  <&  Gilb. 

Body  moderately  elongate.  Snout  subconical,  not  strongly  deenrved. 
Mouth  rather  large,  oblique,  the  lower  jaw  included,  maxillay  reach- 
ing front  of  eye,  upper  lip  above  the  level  of  the  lower  border  of  eya 
Dorsal  over  ventrals.   Eye  large,  34  in  head.    Olivaceous;  sides  sil%6i7; 
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fins  plain.     Head  44;   depth  ^,    D.  8;  A.  8;  scales  5-40 1-3.     L.  3\ 
inches.     Arkansas  River.     {Oirard.) 

(AWurnopa  tthumardi  jiiid  illecehroHus  Girani,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  194, 
and  U.  S.  Pao.  R.  R.  8urv.  x,  261, 262. ) 

!»75.  JH.  blenuius  (Grd.)  J.  <&  G. 

Body  moderately  elon^jate.  Flead  moderate,  tlie  snout  short  and 
iitrongly  conVex,  so  that  the  mouth  is  nearly  horizont-al,  the  upper  lip 
being  below  the  level  of  the  eye,  lower  jaw  shorter  than  upper,  max- 
illary extending  beyond  front  of  eye.  Dorsal  directly  over  ventrals, 
nearer  snout  than  caudal.  Scales  deeper  than  long.  Lateral  line  de- 
curved.  Head  4^;  depth  4 J.  D.  8 ;  A.  7 ;  scales  G-40l-;i.  L.  3i  inches. 
Arkansas  River.     {Oirard,) 

{Albumops  hlennius  Grd.  Proc.  Ac;Mi.  Nat.  Sci.  Phila.  1856,  194,  and  U.  S.  Pao.  R.  R. 
Sarv.x.261.) 

ft  Teeth  without  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate ;  scales  closely  imbricated. 

976.  n.  cercostigrina  (Cope)  J.  &  G. 

^^  Teeth  2, 4-4, 2,  with  sharp,  serrate  edges  (without  grinding  surface). 
Dorsal  fin  inserted  2  scales  behind  that  above  insertion  of  the  ventrals. 
Dorsal  line  compressed,  elevated,  rising  regularly  from  end  of  muzzle. 
Cranium  convex  above.  Muzzle  narrowed  in  proportion,  slightly  over- 
hanging mouth.  Eye  4^  in  length  of  head,  1^  in  length  of  muzzle,  and 
2  in  interorbital  width.  End  of  maxillary  opposite  posterior  margin  of 
nares.  Ventral  outline  less  curved  than  dorsal.  Caudal  peduncle 
rather  stout.  Isthmus  narrow.  Scales  rather  elevated,  8-39-3.  Lat- 
eral line  gently  decurved  over  ventrals.  Head  4^  in  length  to  origin  of 
caudal,  J  scale  less  than  depth  at  dorsal.  The  pectorals  nearly  readh 
the  ventrals,  and  the  latter  attain  the  vent.  Radii:  D.  8;  A.  8;  the 
•longest  (anal)  ray  four  thirds  its  base  and  three-sevenths  distance  to 
longest  fulcrum  at  origin  of  caudal.  Total  length  4.J  inches.  Color 
bright  olive  above,  without  line  or  spot ;  below  and  sides,  from  fifth  row 
of  scales  above,  golden  silvery ;  all  the  fins,  except  the  pectorals,  with 
white  pigment  at  their  bases,  without  markings ;  a  large,  round  black 
spot  at  base  of  caudal.^  Pearl  River,  Mississippi.  (Cope,)  The  num- 
ber of  teeth  in  the  inner  row  as  above  described  renders  it  necessary 
for  us  to  refer  this  fish  to  the  genus  MinniliM.  Its  affinities,  however, 
are  evidently  with  Oliola,  and  the  recorded  dentition  may  be  abnormaL 

{CyprineUa  oerooatig/na  Cope,  Proc.  Acad.  Nat  Sci.  Pbila.  1867, 157.) 

aa.  Teeth  not  serrate;  scales  loosely  imbricatud, Hcarcely  higher  than  long. 

h.  Dorsal  fin  inserted  directly  over  the  vontraLs;  anal  rays  7-9;  eye  very  hag#; 
•eales  large.    C*  Episema"*  (/Ope  &  Jordan.) 

*  Name  preoccupie<l. 

Bull.  Nat.  Mus.  No.  16 13 
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977*  Id*  ari#mmn8  (Cox)e)  Jor.-^Big-eifed  Shinpr. 

Body  stoat,  moderately  elevated,  somewhat  compressed.  Head 
beavy,  broad  above,  the  snout  moderate,  somewhat  decurved.  Moath 
moderate,  oblique,  the  jaws  equal,  the  upper  lip  on  the  level  of  the  pu- 
pil,  the  maxillary  reiichin^  the  front  of  the  eye.  Eye  very  large,  2f  id 
liead,  much  longer  than  snout,  larger  than  in  any  other  of  the  Ameri- 
call  OypHnidas,  Fins  moderate,  the  dorsal  almost  directly  opposite 
v^ntrals.  Scales  large,  15  in  front  of  the  dorsal.  Lateral  line  mach  de- 
burtred.  Olivaceous ;  scales  above  dark-edged ;  sides  and  below  bright 
slivery ;  no  red.  Head  3^ ;  depth  4J.  D.  8 ;  A.  9 ;  scales  6-39-2 ;  teeth 
%  4-4,  2.'    L.  5  inches.    Ohio  Valley.    A  handsome  species. 

* 

{PkotogenU  ariommus  Copu,  Cypr.  Poun.  1866, 378 :  Ciiola  ariomma  Jordan,  Man.  Vert. 

978.  HI.  scabrlceps  (Cope)  Jor. 

Body  rather  stout^  little  ^  compressed,  the  back  slightly  elevated. 
Head  rather  short  and  broad,  the  muzzle  bluntish,  somewhat  decurved. 
'Ifontb-raUiher  small,  teirtniival,  oblique,  the  maxillary  re^ichiug  front  of 
4Abiii  i-  Lfttiieral  lii^ie  not  much  decurved.  Fins  rather  small.  Eye  large, 
^'iti  head.  Color  plain  olivaceous;  scales  dark-edged  above;  «ideB 
White,. with  a  lateral  band  formed  of  dusky  specks,  this  band  running 
Ithroagh  the  eye  around  the  snout.  Males  tuberculate  in  spring. 
Sitfdrller  than  M,  ariommuH  and  less  silvery.  Head  4;  depth  4^.  D.  8; 
A.  8 ;  scales  G-38-^ ;  2,  4-4,  2.    Ohio  Valley. 

'{PhotOffemis  scabrioepn  Ci^fte,  Pruc.  Acad.  Nat.  Sci.  Phila.  1887,  166:  ClMa  Hcahricep$ 
Joidan,  Man.  Vert.  ed.  2, 298. ) 

479.  Wk  Jejnnns  (Forbes)  Jor.  &  Qilb. 

r  * 

Body  rather  slender.  Head  flattish  above,  the  snout  blunt  and 
rounded.  Mouth  leather  large,  oblique.  Eye  rather  large,  SJ  in  head, 
equal  to  snout,  less  than  interorbital  space.  Dorsal  over  ventrals. 
Sixteen  scales  before  donsal.  (Jolor  pale,  with  a  broad  silvery  lateral 
*band  overlying  a  plumbeous  shade;  dorsal  sometimes  punctulate. 
Head  4;  depth  4g.  D.  8;  A.  7;  scales  5-37-3;  teeth  2,  4-4,  1.  L,  3 
Inches.    Illinois  River. 

{Episema  jejuna  Forbes,  BaU.  Ills.  Lab.  Nat.  Hist,  ii,  60,  1878.) 
9§0.  HI.  lencioilus  (Coxte)  Jor. 

Body  rather  slender.  Muzzle  rounded  iu  i)rotile.  Mouth  oblique, 
the  mandible  not  projecting.  Lateral  line  nearly  straight.  Twelve 
't^ws  of  scales  iu  front  of  the  dorsal  iiii.  Olivaceous;  scales  above 
dark-edged ;  sides  silvery,  with  a  purple  band ;  a  black  spot  at  base  of 
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caudal ;  muzzle  and  base  of  dorsal  red  in  the  males.    Head  4}.    D.  8; 
A.  8;  scales  5-39-3.    L.  3  inches.    Holston  River.    {Cope.) 

(Photogenis  leuciodua  Copo,  Proc.  Acad.  Nat.  Sci.  Phila.  1807^  165.) 
bb.  Doreal  iDsertod  behind  ventrals. 
am.  M.  altiplnnis  (Cope)  Jor. 

Body  rather  short  and  deep.  Head  short,  compressed.  Eye  very 
lar^e,  longer  than  snout,  2^  in  head.  Ventrals  extending  to  beyond 
la«t  rays  of  dorsal,  reaching  anal.  Dorsal  elevated,  its  height  equal  to 
lialf  its  distance  from  the  snout.  Wliite ;  a  lateral  silvery  band,  sti-ongly 
IMiiictate  with  black;  a  black  band  across  eye  and  snout.  Head  4 j^; 
depth  5.  D.  8;  A.  9;  scales  5-3G-2.  L.  2^  inches.  Yadkin  River, 
!p<orth  Carolina.    (Cope,) 

{Albumellua  altipinnis  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1670,  464.) 

98:^.  M*  amabilis  (Grd.)  Jor. 

'  Body  elliptical,  rather  deep.  Head  short  and  rather  deep,  with  large 
eye,  which  is  considerably  longer  than  snout,  3  in  head.  Mouth  termi- 
nal, obliqne,  the  premaxillary  oi^posite  middle  of  pupil,  the  maxillary 
barely  reaching  the  front  of  eye.  Snout  moderately  pointed.  Lateral 
line  decurved.  Fins  moderate.  Dorsal  somewhat  behind  ventrals. 
Color  olivaceous ;  sides  silvery ;  a  dusky  blotch  at  base  of  caudal.  Head 
3f ;  depth  4^.  D.  8;  A.  9  or  10;  scales  5-38 !-3.  L.  2^  inches.  Rio  Le- 
ona,  a  tributary  of  Rio  Nueces,  Texas.     {Oirard.) 

(Albumus  amahiliit  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 193:  AHmmellui  amaHlU 
Qirard,  U.  8.  Mex.  Bound.  Surv.  lohth.  51.) 

993.  HI*  meflfalops  (Grd.)  Jor. 

Very  similar,  but  represented  as  having  the  head  shorter,  deeper, 
and  more  obtuse,  the  premaxillary  below  the  level  of  the  pupil,  the 
maxillary  extending  to  beyond  the  front  of  eye.  Olivaceous;  sides 
silver^-;  no  black  caudal  spot.  Head  4J;  depth  4^.  D.  8;  A.  9;  scales 
probably  as  in  the  preceding.    L.  2.}  inches.    Rivers  of  Texas.    ( Oirard.) 

(Alburnus  mcgalops  and  sodm  Giranl,  I^roc.  Acad.  Nat.  Sci.  Phila.  1656, 193:  Albur- 
90llu8  megalops  and  socius  Girard,  U.  8.  Mcx.  bouud.  Surv.  Ichth.  52.) 

•*  Scales  small,  about  55  in  the  lateral  line. 

:j84.  Jfl.  bivittatus  (Cope)  J.  <&  G. 

Body  stout,  the  dorsal  region  arched.  Muzzle  narrow,  not  promi- 
nent, veiy  obtusely  descending.  Mouth  horizontal,  the  maxillary  reach- 
ing  the  front  of  the  orbit.  Eye  4  in  head,  narrower  than  the  flat  inter- 
otbital  space.     Dorsal  inserted    slightly  behind   ventrals;    pectorals 
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reaching  only  half  way  to  ventrala.  Color  silvery;  the  scales  punctate 
with  blackish;  a  dark  band  from  the  shoulders  to  the  base  of  caudal; 
another  £ix)m  the  end  of  the  muzzle,  iicross  operculum,  to  base  of  anal. 
Head  4§;  depth  4.  D.  8;  A.  7;  scales  12-53-11;  teeth  2,  4-4,  2.  L.  3 
inches.     Warm  Springs,  Utah.     (Cope,) 

(ffybopais  bivUtatus  Cope,  Hayden-s  Gool.  Snrv.  Terr,  for  1871,  1872,  474.) 

1185.  IVI.  timpanoffensis  (Cope)  J.  &,  G. 

Body  stout,  rather  compressed.  Head  heavy.  Mouth  oblique.  Bye 
longer  than  muzzle,  3^  in  head.  Dorsal  fin  slightly  in  front  of  ven- 
trals;  pectorals  not  reaching  to  ventrals,  the  latter  reaching  vent 
Lateral  line  more  or  less  incomplete  (in  the  typical  examples,  which  are 
all  young;  it  is  probably  complete  in  the  adult).  Color  brownish;  tht 
scales  finely  dusted  with  black  points;  a  plumbeous  lateral  streak; 
<3heeks  silvery;  fins  dusky.  Head  3f  ^  depth  4;  scales  13-52-6;  teeth 
2,  4r-4,  2.  L.  2  inches.  Streams  of  Utah.  {Cope.)  This  species  and 
the  preceding  are  perhaps  young  Squalii.  ' 

(Sybopsis  Hmpanogenma  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  134:  Hyboptia  Mai- 
panogensis  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  6.54.) 

c»  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with  the  exposed 
edges  deep  (as  iu  Codoma  and  Luxilus);  scales  in  fh)nt  of  dorsal  small;  teeth 
with  the  grinding  surface  more  or  less  developed.     (Lythrurtu  Jordan.*) 
d,  A  "black  spot  at  base  of  dornal  in  front. 

^86.  M.  cyanocephalus  (Copeland)  K&j.—Hoy^s  Red-fish, 

Body  short,  stout,  chubby,  moderately  compressed.  Dorsal  outline 
elevated,  the  axis  of  the  body  being  half  nearer  the  ventral  outline 
than  the  dorsal.  Caudal  peduncle  short,  not  contracted,  the  form  re- 
sembling that  of  Pimephales,  Head  very  short,  deep,  its  greatest  depth 
three-fourths  its  length.  Snout  blunt,  shorter  than  eye.  Mouth  large, 
very  oblique,  lower  jaw  projecting,  maxillary  reaching  to  border  of  eye. 
-Eye  large,  3^  in  head,  not  so  wide  as  the  interorbital  space.  Fins  large. 
jDorsal  well  behind  ventrals,  its  longest  ray  about  as  long  as  head ;  pec- 
torals not  reaching  ventrals,  the  latter  to  anal.  Scales  small,  much 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  scales 
small;  thoracic  region  mostly  naked.  Coloration  dark  bluish  above; 
«ides  not  silvery.  Males  in  spring  profusely  covered  with  small  tuber- 
cles; the  sides  and  fins  clear,  bright  red;  the  back,  and  especially  the 
top  of  the  head,  of  a  clear  glaucous  blue.  Dorsal  fin  in  both  sexes  urith 
A  large  black  spot  at  the  base  of  its  anterior  rays,  this  spot  about  as 

*  Jordan,  Man.  Vert.  1876,  27^2:    type  SemoHlua  diplemfus   Raf.    (Ai^por,  blood; 
^pdf  tail.) 
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large  as  the  eye ;  dorsal,  aual,  and  ventrals  blackish  at  tip.  Head  4^ ; 
depth  4.  D.  8;  A.  12;  scales  9-46-4;  teeth  2,  4-4,  2.  L.  2^  inches* 
Bivers  of  Southern  Wisconsin,  etc. 

{Lytkrurua  ci/anooephalua  Copolaud,  l^roc.  Acad.  Nat.  Sci.  Pbila.  1877,  70.) 
S87.  JH.  atripes  (Jordan)  Hay. 

Body  moderately  elongate,  very  strongly  comi)ressed  and  elevated* 
Head  comparatively  i)ointed.  Mouth  rather  large,  quite  oblique,  the 
maxillary  reaching  to  the  front  of  eye;  lower  jaw  projecting.  Eye 
small,  shorter  than  muzzle,  4  in  head.  Scales  closely  imbricated, 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  fin  be- 
ginning midway  between  ventrals  and  anal,  high  anteriorly;  pectorals 
not  quite  reaching  ventrals;  the  latter  to  vent.  Coloration  of  body- 
dark  bluish,  without  traces  of  vertical  bars;  sides  not  silvery,  the  scales 
dusted  with  dark  puuctulations;  dorsal  with  the  usual  black  spot  at 
ba«e  ill  front,  smaller  than. in  the  other  species;  a  black  bar  crosses  its 
ui)i)er  part;  anal  colored  like  the  dorsal,  the  markings  paler;  ventral 
lins  dusky.  Males  iirofusely  tuberculate,  and  doubtless  red  in  spring* 
Head  4^;  depth  4.  D.  7;  A.  11;  scales  9-52-5;  teeth  2,  4-4,  2.  L.  a 
inches.  Southern  Illinois.  This  species,  and  possibly  the  preceding 
also,  may  be  local  varieties  of  M.  diplemius, 

\/.}fthrurus  atrip(«  J onlaUf  BuU.  IUb.  Lab.  Nat.  Hist,  ii,  59,  1878.) 
2S».  in.  diplsemius  (Raf.)  Hay.--i^ed-/m. 

Body  elongate,  compressed,  little  elevated,  the  caudal  peduncle  nota- 
bly long.  Hend  long,  conic,  rather  i)ointed.  Mouth  large,  moderately 
obii(|ue,  th^  premaxillary  on  the  level  of  the  pupil,  the  maxillary  ex 
tending  to  opiiosite  the  eye,  lower  jaw  somewhat  projecting.  Eye  mod- 
erate, about  equal  to  muzzle,  3^  in  head.  Scales  closely  imbricated, 
crowded  anteriorly,  the  antedorsal  scales  about  30.  Dorsal  fin  high, 
inserted  about  midway  between  ventrals  and  anal ;  pectorals  not  reach- 
ing ventrals,  the  latter  to  vent;  caudal  fin  long.  Coloration  dark  steel- 
blue  above;  pale  or  silvery  below ;  the  males  often  showing  traces  of  8-10 
ob.scure  cross-bars ;  a  conspiciuous  spot  at  base  of  dorsal  in  front ;  the 
fins  otherwise  all  plain.  Males  with  the  anterior  dorsal  region  and  the 
head  inoiusely  covered  with  small  whitish  tubercles,  the  belly  and 
lower  lins  being  of  a  bright  brick-red  in  the  spring.  Females  very  pale 
olive,  sometimes  almost  colorless.  Head  4^;  depth  4^.  D.  7;  A.  11; 
scaler  0-47-3;  teeth  2,  4-4,  2.  L.  3^  inches.  Ohio  and  Upper  Missis- 
sippi Vivlley  and  lake  region ;  generally  abundant  in  small,  clear  streams* 

{8enioiUu9  diplemiw  Kaf.  Icbth.  Oh. :  HypBilepin  dipliemia  Cope,  Proc.  Acad.  Nat.  Sci. 
Pbila.  18(^,  102 ;  Jordan,  Man.  Vert.  295.  Leuoincus  diplwmius  uf  Kirtlaud  and  of  Qiin* 
thcr  is  Luxiluif  vorMutun,) 
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989.  UI.  ardcns  (Cope)  Bay, Southern  Red-fin. 

Body  elongate,  little  compressed  and  not  at  all  elevated.  Head  long^ 
conic,  and  pointed.  Mouth  large,  oblique,  the  lower  jaw  scarcely  longer, 
the  maxillary  reaching  to  opposite  the  eye.  Eye  rather  large,  3  J  in  head. 
Scales  moderate,  silvery,  not  closely  imbricated.  Lateral  line  decnrved. 
Dorsal  fin  as  in  the  other  species ;  pectorals  falling  considerably  short 
of  ventrals.  Coloration  olivaceous ;  the  scales  dark-edged  above ;  the 
sides  with  a  brilliant  silvery  band;  dorsal  with  a  rather  small  black 
spot  at  base  in  front.  Males  in  spring  tuberculate,  the  entire  body  and 
fins  brilliant  red;  crimson  in  spring,  becoming  more  scjirlet  later. 
Young  males  variously  purplish  or  pinkish.  Head  4^;  depth  4}. 
Scales  9-50-3 ;  teeth  2,  4-4,  2.  L.  2^  inches.  Cumberland,  Upper  Ten- 
nessee, and  Roanoke  Rivers.  A  beautiful  inhabitant  of  the  clejir 
mountain  streams. 

(Hypailepis  ardens  Cope,  Proo.  Acail.  Nat.  Sci.  Phila.  1867,  163:   Leudacus  arden* 
GUnther,  vii,  257.) 

990*  ]II«  pnnctnlatus  Hay. 

m 

Body  short,  deep,  comi)ressed.  Back  elevated  in  fi*ont  of  dorsal 
Head  short  and  deep.  Profile  straight  or  slightly  concave.  Moutii 
large,  quite  oblique,  maxillary  reaching  anterior  rim  of  orbit.  Eye  mod- 
erate, 3^  in  head.  Scales  small,  25  in  front  of  dorsal.  Lateral  line 
much  decurved.  Dorsal  beginning  midway  between  muzzle  and  base 
of  caudaL  Caudal  peduncle  compressed.  Straw-color ;  silvery  on  sides 
and  below ;  scales  above  dark-edged ;  a  dark  dorsal  line ;  a  dark  bau<l 
on  caudal  peduncle;  a  small  black  spot  at  base  of  dorsal..  Head  4|; 
depth  ^.  D.  8 ;  A.  10  or  J 1 ;  scales  11-40-3 ;  teeth  2,  4^,  2,  with  grind- 
ing' surface.    L.  2  inches.    Tuscumbia  River,  Mississippi.     (Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  508.) 
ft  A  black  spot  on  the  upper  anterior  part  of  thu  dorHal. 

tl91.  IVI.  rubripinBis  Hay. 

Body  long  and  slender,  much  compressed.  Mouth  large,  oblique,  the 
lower  jaw  somewhat  projecting,  the  maxillary  reaching  the  vertical  from 
the  front  of  the  eye.  Eye  large,  3^  in  head,  slightly  longer  than  snoot 
Scales  small,  especially  along  the  back,  somewhat  higher  than  long,  hot 
not  so  closely  imbricated  as  in  M,  hellm.  Lateral  line  much  decurved. 
Dorsal  far  back,  midway  between  pupil  and  base  of  caudal  and  consid- 
erably posterior  to  ventrals ;  pectorals  not  reaching  ventrals,  the  latter 
to  vent.  Dark;  scales  above  all  with  black  points;  a  plumbeous  lateral 
band,  ending  in  a  vague  caudal  spot;  a  narrow  dorsal  band;  a  Waxk 
spot  on  the  upper  anterior  portion  of  the  dorsal  and  also  on  the  iliiaT, 
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each  RiiiTOuncled  by  a  diffiise  blotch ;  tip  of  ventrals  and  edge  of  peoKl 
torals  dark ;  v^tical  finn  red.  Head  4^;  depth  4.  D.  8 ;  A.  11 ;  soale^t 
S-45-3.    L.  2|  inches.    Chickasawha  Biver,  Mississippi.  -..i^ 

(Hay,  Proc  U.  8.  Nat.  Mus.  1880,  509.)  .   \ 

tti  No  distinct  black  spot  on  tho  dorsal.  ,i 

a.  Bo<ly  abort  and  deep. 

999.  HI.  bellus  Hay. 

Body  short,  d^p,  considerably  compressed.  Dorsal  region  elevated.. 
Head  short.  Mnzzle  short,  rather  pointed,  the  profile  somewhat  con- 
<5ave.  Month  large,  obliqne,  the  maxillary  extending  to  opposite  the 
front  of  orbit,  the  lower  jaw  projecting.  Lateral  line  much  decnrved,^ 
iScideH  crowded  lorwards,  25  in  front  of  dorsal.  Dorsal  midway  between 
snout  an<l  caudal,  behind  ventrals;  pectorals  not  reaching  ventrals,  th^^ 
iatter  to  vent.  Caudal  peduncle  slender.  Dusky  above,  with  a  nar;. 
row  dark  dorsal  linej  sides  silvery,  with  plumbeous  stxeak;  no  spot, 
at  base  of  dorsal;  fins  mostly  black-tipped;  belly  flame  color  i^i  hf^,j^ 
fins  orange  at  base.  Head  4J.;  depth  3 J.  D.  8;  A.  10  or  11;  scaler 
7-41-3 ;  teeth  2, 4-4,  2,  " shiirpedged,  but  with  a  masticatory  surlace'^, 
L.  2^  inches.    Tombigbe©  River,  Mississippi.    {Hay.)  . 

(Hi^y,  Proc.  U.  S.  Nat.  Mus.  1880,  510.) 
4ui.  Body  slender  and  elongate.  r^ 

'993.  in.  matutiuns  (Cope)  Jor. 

Body  slender.  Orbit  large,  3^  in  head,  scarcely  larger  than  length 
of  muzzle,  equal  to  interorbital  width.  Olivaceous  above;  the  scales 
brown-shaded;  a  plumbeous  lateral  band;  sides  and  below  bright  sil- 
very ;  a  dark  spot  at  base  of  caudal.  Males  with  the  muzzle  and  chi;^ 
red.  Head  4J;  depth  6.  D.  8;  A.  11;  scales  7-44-3;  teeth  withput 
Krludiug surface.    L. 2^  inches.  , !N^euse  lliver.    (Cope.)  .     ..  ,  . 

{Allmmellus  matutinus  Cope,  Proc.  Aincr.  Pbil.  Soc.  Pbiia.  1870,  4G5.)  •••> 

1t94.  Iff.  liras  Jordan. 

Body  slim,  compressed.  Hea<l  small,  short,  moderately  deep,  Cattish 
above.  Mouth  rather  large,  very  oblique,  the  lower  jaw  slightly  pro* 
jecting.  Bye  very  large,  longer  than  snout,  3  in  head,  the  maxillary 
about  reaching  its  front.  Bcales  small,  loosely  imbricated,  th^ir  Outlitiefl 
Extremely  indistinct.  Pins  moilerate.  Coloration  very  pale  tratoslwfcent 
green ;  scales  of  back  finely  punctate ;  sides  with  a  very  distinct  mdi 
tallic  blue  band  formed  of  dark  punctulations, '  this  baiid  piissini^ 
through  the  eye  and  snout  and  forming  a  most  characteristic 'ebIo# 
marking;  a  streak  of  blaek  dots  along  the  bases  of  dorsal  and  anal. 
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that  on  the  dorsal  suggesting  the  peculiar  spot  of  the  other  Lythruri; 
tip  of  snout  black ;  fins  pale  olivaceous,  red  in  the  msiles.  Males  in 
spring  with  the  head  and  antedorsal  region  profusely  tuberculated* 
Head  4^ ;  depth  5i.  1).  8  j  A.  10 ;  scales  8-45-4 ;  teeth  2, 4-4,  2,  with  very 
narrow  or  obsolete  grinding  surface.  L.  2^  inches.  Tennessee  and  Ala- 
bama Eivers. 

{Nototropis  lirua  Jordiwi,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187G,  342.) 

** Scales  comparatively  large,  not  higher  than  long,  and  not  ilosely  imbricated; 
scales  in  front  of  dorsal  largo;  teeth  without  grinding  surface.     (Minnilut,*) 

b.  Anal  tin  long,  its  rays  14. 

895.  n.  Ollgpaspis  (Cope*)  Jor.  ^ 

*'  Under  jaw  projecting  a  little  beyond  upper,  maxillary  extending  ta 
opposite  posterior  nostril.  Head  conic  in  profile,  with  muzzle  com- 
pressed, one-fifth  of  length  to  notch  of  caudal.  Eye  3^  in  length  of 
head.  Operculum  higher  than  long.  Fins  short  (except  anal);  ventrals 
anterior  to  dorsal.  D.  1,  8;  A.  1,  14.  Scales  rather  large,  6-41-2;  lat- 
eral line  with  a  long,  gentle  anterior  deflection.  Above  reddish ;  sides 
of  head  and  broad  lateral  band  silvery ;  boily  medially  yellowish.'^ 
(Qfpe.)    L.  2  inches.     Kansas.    Perhaps  a  member  of  some  other  genus. 

{AlburntM  oliga8pU<  Vo\ni,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  2S2:  Abramiaf  oliganit 
GUnther,  vii,  309.) 

bb.  Anal  fin  moderate,  it«  rays  10  or  11. 

c.  Scales  above  lateral  line  in  about  9  series. 

d96.  IVl.  umbratilis  (Grd.)  Jor. 

A  short,  deep  species,  like  a  Notemigonua,  Maxillary  reaching  orbit. 
Lateral  line  deflexed.  Olivaceous ;  sides  silvery.  Head  4 ;  depth  4» 
D.  8 ;  A.  11 ;  scales  9-^-4.    L.  3  inches.    Arkansas  Eiver.    ((Ttrord.) 

{Albaman  umbratilia  Grd.  Prou.  Acad.  Nat.  Sci.  Phila.  1856, 193 :  AJburnMut  wmhrmUli» 
Grd.  U.  S.  Pac.  K.  K.  Surv.  x,  2(j0. ) 

00.  Scales  above  lateral  line  in  5-7  serioB. 

d.  Ventral  ihm  reaching  beyond  middle  ol  dorsal. 

997.  in.  scepticus  Jordan  &  Gilb.  sp.  nov. 

Body  short  and  deep,  compressed  and  somewhat  elevated*  Head 
rather  large,  deep,  bluntish,  resembling  the  head  of  Minnilu8  oamuiui* 
Mouth  moderate,  terminal,  oblique,  lower  jaw  slightly  included^  upper 
lip  opposite  middle  of  eye,  the  maxillary  extending  to  front  of  orbit. 
Eye  very  large,  longer  than  snout,  3  in  head;  interorbital  space  bioad, 
flattish.    Scales  large.    Lateral  line  much  decurved.    Fins  moderate f 


•  Alburn^lus  Gbard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  193. 
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the  dorsal  well  bebind  ventrals,  the  lips  of  the  veutrals  exteuding  to- 
the  last  dorsal  ray.  Caudal  peduncle  uioderate.  Goloratiou  very  pale; 
Bides  with  a  bright  silvery  band;  scales  with  very  little  dark  edging f 
a  dark  line  at  base  of  dorsal;  males  in  spring  with  the  snout  profusely 
tuberculate.  Head  3J ;  depth  4.  D.  8 ;  A.  10 ;  scales  0-38-3 ;  teeth  2, 
4-4, 1.     L.  3  inches.     Saluda  River,  South  Carolina. 

C  ^otropis  photogenia  (**pale  variety")  Jordau  &  Bray  ton,  Bull.  U.  8.  Nat.  Mua.  xU, 
22, 1878.) 

S9(i.  M.  pltotogenis  (Cope)  Jor. 

Body  more  slender,  compressed.  Head  moderate.  Mouth  quite  ob- 
lique, lower  jaw  scarcely  projecting ;  maxillary  about  reaching  orbit. 
Back  broad.  Dorsal  fin  inserted  behind  middle  of  body,  a  little  behind 
veutrals.  Latend  line  decui  ved.  Eye  large,  3J  in  head.  Color  oliva- 
ceous, with  brown  vertebral  and  dorsal  lines ;  sides  and  below  bright 
silvery;  cheeks  silvery.  Head  4^;  depth  5 J.  D.  8;  A.  10;  scales  6-40-3* 
L.  3  inches.  Alleghany  region,  Pennsylvania,  to  North  Carolina,  on 
both  sides  of  the  mountains ;  abundant  and  variable.  Yar.  engrauj^nns 
Cope  is  slenderer,  the  depth  6  in  length,  the  head  3$. 

{Squalius  photogenic  Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  1804,280:  Photogenis  leuoop§ 
CoiKj,  Proc.  Acad.  Nat.  Sci  Phila.  1867, 1(54 :  Leuciacua  jmotogenis  GUnther,  vii,  252.) 

999*  HI.  telescopas  (Cope)  Jor.  &  Gilb. 

Very  near  the  preceding,  but  with  the  dorsal  fin  inserted  about  mid- 
way between  snout  and  base  of  caudal,  not  much  behind  ventrals.  Eye 
longer  than  muzzle,  2^  in  head.  Mouth  very  oblique,  mandible  not  pro- 
jecting. Color  pale  greenish ;  the  scales  extensively  dai'k-edged  above^ 
Head  4i;  depths.  I).  8;  A.  10;  scales  5-38-3.  L.  3 J  inches.  Ten- 
nessee River. 

(Photogenis  ieUsoopus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 16r> :  LeuoUcus  telesoopu^ 
Giinther,  vii,  252.) 

30O.  M.  sUlbius  Jordan. 

Body  rather  slender.  Head  rather  long,  somewhat  pointed.  Mouth 
large,  oblique,  the  maxillary  reaching  to  the  eye.  Eye  very  large, 
greater  than  snout  and  than  interorbital  width,  3  in  head.  Fins  rather 
high ;  the  ventrals  reaching  to  opposite  the  last  rays  of  the  dorsal.  Color 
pale  silvery  green ;  sides  with  a  broad  silvery  band,  on  which  are  many 
dark  pnnctidations ;  these  are  numerous  just  behind  the  shoulder-girdle 
and  at  the  base  of  the  csiudal,  where  they  form  an  evident  spot;  cheeks 
pure  silvery;  lips  dusky.  Head  4i;  depth  5.  1).  8;  A.  10;  scales 
6-37-2  ;  teeth  2,  4-4,  1.     L.  3  iuchcis.     Alabama  Kiver. 

{NolotropiM  stilbius  JoTilan^  Anu.  Lye.  Nat.  Hii#t.  N.  Y.  IffTG,  '3A:\.) 
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S01«  M.  percobromus  Cope. 

Body  moderately  elongate.  Head  rather  long,  the  muzzle  acaminatew 
Mouth  oblique,  the  jaws  equal,  the  maxillary  extending  behind  front  of 
orbit.  Eye  moderate,  3^  in  length,  as  long  as  snout.  Dorsal  beginning 
alightly  behind  ventrals.  Seventeen  scales  in  front  of  dorsal.  Color 
pale,  with  lateral  silvery  band ;  dorsal  scales  and  scales  at  base  of  cau- 
dal with  dark  punctulations.  Head  3^ ;  depth  4J.  D.  8;  A.  II ;  scales 
7-.37_3  5  teeth  2,  4-4,  2.    L.  2  inches.    Saint  Joseph,  Mo.    {Cope.) 

(AlbumeUu8 percobromus  Cope,  Haydoii's  Geol.  Surv.  Wyom.  1870,  440.) 

309.  M.  rabellas  (Ag.)  Jor. — liosy  Minnow, 

Body  long  and  slender,  compressed,  the  back  not  elevated.  Head 
blunt,  conic,  proportionately  shorter  than  in  the  other  species.  Mouth 
moderate,  very  oblique,  upper  lip  on  the  level  of  the  upper  part  of  the 
pupil,  maxillary  about  reaching  to  the  front  of  the  eye.  Bye  large, 
rather  longer  than  snout,  3^  in  head.  Fins  low;  the  dorsal  well  behind 
the  ventrals,  the  tips  of  the  ventrals  extending  to  beyond  the  middle  of 
the  jiorsal.  Lateral  line  decurved.  Color  translucent  green  above; 
sides  bright  silvery ;  scales  above  faintly  punctate,  but  not  enough  to 
render  them  dark-edged,  nor  to  form  blotches  along  the  sides;  a  faint 
dark  vertebral  line;  males  in  spring  with  the  snout  rosy.  Head4§; 
depth  5^.  D.  8;  A.  11;  scales  5-38-3;  teeth  2,  4-4,  2.  L.  5  inches. 
Great  Lake  region  and  Ohio  and  Mississippi  Valleys;  abundant  in  lakes 
and  river  channels.  Variable.  The  largest  and  handsomest  species  of 
this  genus. 

(TfNotropis  alherinoides  Raf.  Amer.  Month.  Mag.  &  Crit.  Rev.  1818,  )M)4  (very  doabt- 
fal,  perhaps  a  Noiemigonus):  Albumus  rubellus  Agassiz,  Lake  Sapctrior,  ISTiO,  3i>4:  Al- 
humus  nitidus  Kirtland,  Cleveland  Ann.  Sci.  1854,  44:  Alburnellus  jaculus  and  €urf§ 
Cope,  Cypr.  Penn.  18G6,  387  :  Leuciscus  rubellun  and  co2}ei  Giinther,  vii,  254,  255.) 

808*  HI*  dinemas  Raf. — Emerald  Minnow.  ^ 

Very  similar  to  the  preceding,  but  smaller  and  more  compressed^  with 
shorter  snout,  smaller  eye,  narrower  and  more  convex  interorbital  space,' 
which  is  not  wider  than  eye,  and  shorter  ventrals,  which  scarcely  reach 
the  middle  of  the  dorsal.  Colors  very  pale;  lips  dusky.  Head  4|; 
<lepth  5 J  (to  4^).  D.  8;  A.  10  J  scales  0-38-3;  te^th  2,  4-4,  2.  L.  3i 
inches.  Ohio  Valley.  Described  from  specimens  taken  at  the  Falls  of 
the  Ohio. 

( MinniJ us  dinemus  Riif.  Ichth.  Oh.  45;  Alburnus  dileclus  Grd.  Proe.  Acad.  Nttfc.  Sci. 
Pbila.  la-iT),  193:  Alburnelluft  dile<jtus  Grd.  U.  8.  Pac.U.  R.  Surv.  x,  259:  NotropU  dUmiU 
and  dincmus  Jordan,  Man.  Vert.  296,  297.) 

804.  III.  rubrifrons  (Cope)  J ovdan.— Rosy-faced  Minnwc.  ^ 

Boily  moderately  elongate,  the  back  scarcely  elevated,  the  OMulal 
peduncle  somewhat  contracted.     Head  longer  than  in  the  other  specieiy 
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conic  and  rather  pointed.  Month  rather  large,  very  oblique,  upper  lip 
above  the  Hue  of  the  middle  of  the  pupil,  the  maxillary  reaching  to  op* 
posite  the  eye.  Eye  moderate,  auteiior,  4  in  head.  Olivaceous  above} 
scales  with  darker  edges;  sides  silvery;  a  dark  vert>(-.bral  line;  malea 
with  the  snout  tuberciihite  in  spring,  tlie  forehead,  opercular  region^ 
and  base  of  dorsal  being  then  flushed  with  red.  Head  4 ;  depth  4J. 
D.  8 ;  A.  10 ;  scales  r>-;59-3.  Teeth  2,  'i-l,  2,  little  hooked,  one  of  them 
sometimes  showing  a  sort  of  grinding  face.  L.  2^  inches.  Ohio  Valley. 
An  elegant  species.  Much  smaller  than  rubellus^  with  larger  head  and 
deeper  body. 

{Alhurnu8  nihrij'roHH  Vi)\\Q,  Prof.  A«'ad.  Nat.  Sui.  Phila.  lttf>5,  rt5 :  Alburnf.lln$  rtibri- 
froiiH  Cope,  Cypr.  Poiiu.  I'B.X),  '.HS  :  Lnu^UicuH  rnbnfroHS  GUnther,  vii,  225:  NotropiBTU' 
brij'rofis  .Ionian,  290.)  9 

305.  I?I.  Jcmezanas  cCoi>c)  Jor. 

Body  slender,  with  long  camlal  peduncle.  Ilead  large,  the  muzzle 
long-acuminate.  Mouth  large,  obli(ine,  the  n])per  lip  below  tlie  Ikie  of 
the  pupil,  the  maxillary  extending  beyond  front  of  orbit.  Eye  mod- 
erate, 3g  in  head.  Dorsal  rather  posterior,  the  tips  of  the  ventrals  ex- 
tending beyond  its  last  ray.  Olivaceous;  a  broad  silvery  band,  with 
plumbeous  superior  margin ;  a  dnsky  vertebral  band.  Head  4J ;  depth 
(>.  D.  8;  A.  10;  scales  5-34-2;  teeth  2,  1-4,  1.  L.  3  inches.  San  llde- 
fonso  (Rio  Grande),  New  Mexico.     (Cope,) 

( AlburneUun  jemcsanm  Cope,  Zotil.  Wheeler's  Expl.  W.  lOOth  Mer.  v,  650, 1876. ) 
ooe.  Ventral  tins  short,  w^arccly  roa<*hin>5  bijyoncl  front  of  dorsal. 

306.  HI.  micropterjrx  (Cope)  Jor. 

Body  slender,  compressed.  Head  moderate,  rather  pointed.  Mouth 
large,  oblique,  the  upper  lip  on  the  level  ot*  the  pupil,  the  maxillary 
reaching  to  opposite  the  front  of  the  orbit.  Eye  small,  about  as  lonff 
as  muzzle,  3^  in  head.  Scales  large.  Lateral  line  decurved.  Fins  all 
quite  small,  the  dorsal  farther  back  than  ir^  any  of  the  preceding 
species,  so  that  the  short  ventrals  do  not  reach  much  beyond  its  ante- 
rior rays.  Color  oliv^aceous;  sides  bright  silvery;  dorsal  scales  conspicu- 
ously dark-edged :  a  dusky  blotch  at  base  of  caudal,  underlying  the 
silvery  lustre.  Efead  4.J;  depth  5J.  I).  8;  A.  10;  scales  0-30-2.  L. 
2|  inches.    Headwaters  of  Cumberland  and  Tennessee  Rivers. 

{Albumellus  microptcrifx  Cope,  Jouru.  Acad.  Nat.  Sci.  Phila.  1868, 2iW.) 

80.— PROTOPORUS  Copo. 
(Cope,  HaydeD'H  Geol.  8urv.  Ti^rr.  1871, 47.3 :  type  Protopom^  domninus  Copo.)  , 

Body  rather  stout.  Mouth  normal.  No  barbel.  Teeth  2,  4-4^  1, 
hooked,  without  masticatory  surface.    Scales  small,  in  50-60  transvqrse 
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series.  Lateral  line  short  or  nearly  obsolete.  (Dorsal  fin  not  described.) 
Anal  basis  short.  Small  fishes,  differing  Ax)m  Minniltis  in  the  incom- 
plete condition  of  the  lateral  line;  possibly  merely  the  young  of  some 
Squalius,    (r/>a>ro<;,  before ;  nofwq^  pore.) 

807.  P.  domniBas  Cope. 

Body  rather  stout,  front  convex.  Muzzle  obtuse.  Mouth  horizontal, 
end  of  maxillary  not  quite  reaching  orbit.  Bye  4  in  head.  Lateral 
line  not  developed  as  far  as  the  ventral  fins.  Grayish ;  a  broad  dark 
lateral  band,  spotted  with  darker;  back  and  top  of  head  dark.  Head 
^ ;  depth  5.  D.  8 ;  A.  7 ;  scales  9~5G-6 ;  teeth  2,  4-4,  1.  L.  2  inches. 
Fort  Hall,  Idaho.     (Cope.) 

(Cope,  Haydeii'8  Gool.  Surv.  Mout.  1871, 473, 187*2.) 

87.-ER1CYIIIBA  Cope. 
(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865, 88 :  typo  Ericymba  buccata  Cope.) 

Body  rather  elongate,  little  compressed.  Muzzle  broad.  Interoper- 
cle,  suborbital,  and  dentary  bones  crossed  by  conspicuous,  externally 
visible,  mucous  channels.  Lips  thin.  No  barbel.  Teeth  1,  4-4,  0, 
without  grinding  surface,  hooked,  the  edges  entire.  Scales  rather  large. 
Lateral  line  continuous.  Dorsal  fin  above  ventrals.  Anal  basis  short. 
Silvery  fishes  of  rather  small  size,  known  at  once  from  all  other  min- 
nows by  the  cavernous  bones  of  the  lower  part  of  head,  {^pt,  an  inten- 
sive particle;  xuu^tj^  a  cavity;  in  allusion  to  the  development  of  the  mu- 
cous channels.) 

308.  £•  baccata  Cope. 

Body  fusiform,  rather  elongate,  little  compressed,  the  back  not  ele- 
vated. Head  rather  long,  somewhat  depressed  above,  with  broad  and 
prominent  muzzle.  Mouth  rather  small,  horizontal,  subinferior,  the 
lower  jaw  considerably  sliorter  than  upper,  upper  lip  below  level  of 
pupil,  maxillary  not  reaching  to  eye,  dentary  bones  dilated,  the  mu- 
cous channels  conspicuous.  Suborbital  very  broa(^l,  silvery,  with  an 
elevated  longitudinal  ridge  and  conspicuous  cross-lines ;  opercle  small. 
Eye  large,  4  in  head.  Fins  small,  dorsal  over  ventrals.  Scales  mod- 
erate. Lateral  line  nearly  straight.  Breast  scaleless ;  15  large  scales 
before  dorsal.  Color  olivaceous,  rather  i)ale ;  sides  bright  silvery,  with 
bluish  reflections ;  a  dark  dorsal  streak,  conspicuous  posteriorly ;  fin» 
plain;  males  without  tubercles  or  bright  colors.  Head  3|;  depth  5. 
D.  8;  A.  8;  scales  5-33-3;  teeth  1,  4-4,  0.  L.  5  inches.  Ohio  Valley 
to  Mississippi  {Hay);  locally  very  abundant.  One  of  our  most  remark- 
able sjiccies  of  Cypriuidcc, 

(C(>in'.  PrcK'.  A<:i(l.  N.it.  Sci.  Pfiilu.  18tM,  87,  ftiui  Cypr.  Penii.  3'U  ;  OUiither,  vli,  165i») 
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8§.— PHEIVACOB1U8  Cope. 

( ^orridinm  Cope. ) 
(Cope,  Pioc.  AcaiLNat.  Soi.  Philjv.  18*)7,  '.»(>:  typo  Ph**nawhhLS  teretulus  Cofic.) 

Body  elongate,  little  compressed.  Mouth  inferior,  the  lower  lip  thin 
mesially,  but  enlarged  into  a  fleshy  lobe  on  each  side  toward  the  angle 
of  the  mouth,  thus  presenting  a  superficial  resemblance  to  that  of  Exo- 
-glossunij  with  which  the  genius  has  probably  real  affinities;  upper  lip 
with  a  callous  covering  within;  dentary  bones  distinct,  except  at  sym- 
physis. No  barbel.  Upper  jaw  protractile.  Teeth  4-4,  hooked,  with- 
out grinding  surface.  Scales  rather  small.  Lateral  line  complete. 
Dorsal  fin  in  front  of  ventrals;  anal  basis  short.  Isthmus  extremely 
wide.  Intestines  short;  peritoneum  white.  Small  species,  with  the 
asi)ect  of  young  suckera.  (v»^vaf ,  deceptive ;  >?(<>?,  life ;  the  appearan^ie 
of  the  fish  suggesting  an  herbivorous  species  with  long  intestines,  which 
it  really  is  not.) 

*  Scales  moderate,  43-50  in  the  course  of  the  lateral  line. 

309«  P.  teretulus  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated,  the  caudal  pe- 
duncle  stout.  Head  stout,  the  muzzle  elongate,  obtusely  decurved, 
heavy.  Mouth  small,  inferior,  horizontal,  the  maxillary  not  reaching  to 
eye.  Isthmus  wide.  Breast  scaly.  Lateral  line  nearly  straight.  Eye 
large,  high  up,  3^  in  head.  Pale  yellowish ;  the  scales  above  dark- 
edged ;  snout  blackish ;  a  plumbeous  lateral  band ;  fins  plain.  Head  4§ ; 
depth  4§.  D.  8 ;  A.  7 ;  scales  6-4^3-5 ;  teeth  4-4.  L.  3}  inches.  Kan- 
awha Biver. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  96.) 
810.  P.  mirabilis  (Grd.)  Jordan. 

Body  moderately  slender.  Head  short,  rather  blunt  anteriorly. 
Mouth  small,  the  maxillary  not  reaching  to  the  eye.  Eye  large,  4  in 
head.  Olivaceous;  a  silvery  lateral  band  and  a  dusky  spot  at  base  of 
caudal.  Head  4;  depth  ^.  D.  8;  A.  7;  scales  6-61-5  (teeth  1,  4-4,  It). 
L.  3^  inches.    Arkansas  Biver.    (CHrard.) 

{BsBoglossum  mirabUe  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1656,  191,  and  U.  8.  Pac.  R.  R, 
Sanr.  x,  256:  ExagloMam  mirabile  GUather,  yii,   168:  fSarcidium  90op{ferum*  Cope, 

*  Body  moderately  elongate,  the  back  not  elevated.  Caudal  pednnole  stout.  Head 
rather  nhort  and  thick,  with  prominent  but  obtuse  muzzle.  Mouth  small,  horizontal, 
whoUy  inferior,  the  maxillary  not  reaching  the  eye.  Top  of  head  flat.  Lateral  line 
nearly  straight.  Eye  large,  4^  iu  head.  YollowLuh,  with  a  silvery  lateral  band,  which 
terminates  in  a  black  caudal  spot;  ao  <l«);snl  btin<l ;  fina  plain.  Tlo.id  4^  ;  dopth  4|. 
D.  8 ;  A.  7 ;  woalm  6-44-5 ;  teeth  4-4.    L.  3  inches.    {Cape,)    mssourl  River. 
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Hayden's  Geol.  Snrv.  Wyom.  1870, 440,  lt<72 ;  Jordan,  Bull.  Hayden'B  Geol.  Surv.  Terr. 
iv,  No.  3,  CGG  (a  ratlier  chubby  specimeu  Irom  the  Rio  Grando,  with  scales  6-45-7, 
the  breast  naked,  is  n^ferred  by  us  to  tliia  Hpccies) :  f  PhenMcohiue  teretulua  var.  Uo9temu§ 
Nelson,  Bull.  Ills.  Muh.  Nat.  Hist,  i,  1876,  4G.) 

**  Scales  siuallf  about  GO  in  the  lateral  line. 

31 1.  P.  cntostomus  Jordan. 

Body  rather  slender,  nearly  terete,  scarcely  compressed  at  all,  back 
not  elevated,  caudal  peduncle  stout.  Head  very  large,  the  muzzle  blunt 
and  heavy,  the  cheeks  tumid.  Mouth  small,  inferior,  altogether  below 
the  level  of  the  eye,  the  maxillary  barely  reaching  to  the  nostrils.  Eyes 
large,  high  up,  behind  middle  of  head,  and  3J  in  its  length.  Scales 
small,  thin,  and  loosely  imbricated ;  the  back  and  belly  scaled ;  chest 
liiaked.  Lateral  line  nearly  straight.  Twenty-two  scales  in  front  of 
d<xrsal.  Fins  all  small.  Width  of  isthmus  2J  in  head.  Pale  oliva- 
ceous; white  below;  a  silvery  lateral  band,  underlaid  by  dusky,  which 
i\>rms  a  vague  blotch  at  base  of  caudal ;  back  dusted  with  dark  specks; 
top  of  hesid  black;  a  yellowish  vertebral  line.  Head  4J;  depth  5§.  D. 
8;  A.  7;  scales  7-^0-5;  teeth  4-4.    L.  4  inches.    Alabama  River. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187G,  'X^'2.) 

8>t9.  P.  uranops  Cope. 

.  Body  very  slender,  little  compressed,  back  not  elevated,  caudal  pe- 
duncle long  and  slender.  Head  long  and  rather  slender,  flat  above, 
the  muzzle  broad,  blunt,  and  projecting.  Month  entirely  inferior,  larger 
than  in  the  other  species,  with  conspicuous  lips.  Eye  large,  placed  very 
high,  behind  the  middle  of  the  head,  3^  in  head.  Scales  small,  24  in 
front  of  dorsal.  Lateral  line  straight.  Chest  and  middle  line  of  belly 
nalied.  Width  of  isthmus  half  length  of  head.  Fins  small.  Head  4J; 
depth  6.    D.  8;  A.  7;  scales  7-GO-O;  teeth  4-4.    Tennessee  Biver. 

(Cope,  Proc.  Acad.  Nat.  Sci.  PhUa.  18()7,  Oil) 

89.— RHINICHTHFS  Agassis. 
Black-nosed  Dace. 

{Argyrewi  Hockel,  preoccupied  in  Entomology.) 
(Agassis,  Lake  Superior,  18G0,  ^i53:  typo  Cyprinua  atranwus  Mitchill.) 

Body  rather  elongate,  not  much  compressed.  Mouth  smaU,  sabia- 
&rior,  normal,  the  upper  jaw  s^t  protractile,  the  upper  lip  contmaons 
with  the  skin  of  the  forehead,  a  barbel  terminal  on  the  mazillaxy. 
Teeth  mostly  2,  4-4,  2,  hooked,  without  grinding  surfooe.    Tnt^^ji^^ 
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oanal  short..  Scales  very  small.  Lateral  line  oontiuuoos.  Dorsal  fin 
inserted  behind  the  ventrals.  Anal  basis  short.  Size  small.  Colons 
tiou  darky  rosy  in  spring.  (/5eV,  snout;  iXOu^,  fisk;  the  snout  in  most 
species  being  prominent.) 

81 3.  R.  cataractae  (Val.)  Jot. — fjon/f-notted  Daoe. 

Body  elongate,  little  compressed,  not  elevated.  Head  long,  the  muz- 
de  flattened,  narrowed,  and  extremely  prominent,  the  mouth  being  en- 
tirely Inferior  and  horizontal.  Ej-e  nearly  median,  its  diameter  con- 
tained twice  in  the  length  of  the  snout,  about  5  times  in  head.  Isthmus 
wide.  Barbel  evident.  Lateral  line  commencing  opposite  the  upper 
posterior  angle  of  the  opercle,  decurved.  Pectoral  fins  enlarged  in  the 
males.  Color  olivaceous,  paler  below,  with  numerous  dusky  punctula* 
tions;  the  back  often  almost  black;  some  of  the  scales  usually  irregu- 
larly darker,  producing  a  mottled  appearance;  no  black  lateral  bands; 
jroaug  specimens  with  a  dusky  lateral  shade;  a  blackish  spot  on  the 
operole;  males  in  spring  with  the  lips,  cheeks,  and  lower  fins  crimson. 
Head  4;  depth  5.  B.  8;  A.  7;  scales  14-65-8;  teeth  2,  4-4,  2.  L.  5 
inches.  New  England  to  Virginia  and  Wisconsin;  frequenting  clear 
and  boisterous  streams  and  rock-pools. 

{Gobio  oataracUB  Cav.  &  Val.  xvi,  315, 1842:  Leuciscua  nasuliis  Ayres,  Boat.  Joam. 
.  Nat.  Hist.  It,  899,1S43:  Argyrew  namUMb  Cope,  Cypr.  Penn.  369:  Ehinickthyfi  nasntiu 
GQnther,  vii,  180:   Ceratichihya  cat<iractas  GUntber,  vii,  17G:    Bhinichthya  marmoratu* 
Agassiz,  Lake  Saperior,  354:  Rhinichthya  mamwratua  GUnther,  yii,  189.) 

514.  B.  maxillosas  Cope. 

Body  elongate,  not  elevated.  Head  long,  the  muzzle  long  and  project- 
ing, as  in  the  preceding  species,  but  rather  heavier,  the  mouth  broader^ 
the  maxillary  extending  nearly  to  the  eye.  Barbel  evident.  Eye  small, 
high  np,  median,  5|  in  head.  Fins  small,  caudal  not  deeply  forked. 
Lateral  line  decurved.  Silvery;  darker  above;  a  dusky  lateral  shade, 
at  least  in  the  young.  Head  4;  depth  5.  D.  8;  A.  7;  scales  11-70-8. 
L.  5  inches.  Upper  Missouri  region  southeastward.  Very  close  to  the 
preceding. 

(Cope,  PW)C.  Aca<l.  Nat.  Sci.  Phila.  1804,  278.) 

515.  WL.  transmontanus  Cope. 

This  species,  the  common  Rhinichthys  of  New  Mexico,  differs  from 

Bhinu^tkya  maaciUoaua  in  having  the  dorsal  fin  equidistant  between  the 

hBtse  of  the  oandal  and  the  end  of  the  muzzle,  and  in  having  the  longi- 

«.  ^'tddniAl  seridB  of  seniles  below  the  lateral  line  more  numerous  (12-18). 


I 

I 
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and  i'(iual  t.»  ilio<«'  ihov,- it.     I>.  ^;  A.  7;   s;calos  1.V70-13.    Tribiirariei 
of  llir  liio  rir;iiiiU'  in  0«>lnr;nl(>  \uu\  Now  Mexico.     {Cope.) 

(lUiuiii  i-ti'.i^  .,'./■<.'//<■,//>  Cmm-  vV  Y.'irrow,  Zool.  \Vlu'*'l»'r'rt  I'^xpl.  W.  lOOtli  Mor.  v. 'JU, 
lfci77  (!ior  ni'  <'.)ii.-,  l-:.l;:  r.M,,..  Atmi.  N:iT.  .Inly,  l>^:i),  441.) 

316.    lt«  OhfllsHs  Aj.i^-     .     'j'^r.nrii-no^iif  Ihirr. 

Vory  similar  it»  A*,  nfronasus,  hut  usually  rather  stouU^r,  the  barbel 
more  distiiirr,  the  head  a  little  shorter,  and  the  coloration  somewhat 
dill'eront.  Back  olivaceous,  mottled  with  darker;  sides  with  a  rather 
faint  brownish  biiml,  margined  above  and  below  with  paler;  belly  8il- 
very;  a  dusky  blotch  in  the  ini(hlle  of  the  base  of  the  dorsiil  fin;  males 
with  the  pectoral  tins  <*nlar;^  tl,  and  with  the  lateral  band  rosy.  Head 
4;  depth  4^.  D.  7;  A.  (>;  scales  4-03-8;  teeth  2,  4-4,  2.  L.  3  iucbea. 
Wisconsin  to  Georgia;  abundant  in  clear  brooks.  Probably  a  variety  I 
of  the  next  species. 

(Agassiz,  Aiuer.  .journ.  Si-i.  Art?*,  1854,  1157;  GiiDther,  vii,  190;  Jonlaii,  Ann.  Ly«, 
Nat.  Hist.  N.  Y.  \^i\  :VM:  Rhin'whthys  lunatm  Cope,  Proc.  Acad.  Nat.  Sol.  Pbila.l8M, 
278:  RhinichthyH  mtleagns  \\ri\^vA^  Aiiier.  Jotim.  iSci.  Arts,  1854,357:  Kkimi6ktk}f9mAmfik 
Nolson,  Bull.  Ills.  Mim.  Nat.  Hist,  i,  40:  lihimckihya  nieleagria  GUnther,  vii,  190.)  J 

817.  R.  atronasilS  (Mitch.)  \^.— Ulack-noBed  Dace, 

Body  moderately  elongate,  little  compressed.  Head  moderate,  rather 
broad  and  llattish  above.  Snout  moderate.  Mouth  small,  horizontal^ 
snbterniinal,  the  lowt^r  jaw  included,  barbel  minute  but  probably  alwayi 
present,  upper  lip  on  the  level  of  the  lower  i)art  of  the  pupil,  max- 
illary- not  reaching  nearly  to  the  eye.  Eye  small,  nearly  m(vdian,  U  in 
snout,  ^  in  fiead.  Fins  rather  small;  dorsal  fin  well  back.  Scales 
quite  small,  somewhat  imbedded.  Lateral  line  somewhat  decurved. 
Color  blackish  above ;  some  of  the  scales  irregularly  darker ;  a  black 
band  x>iJ^'^«in^  I'rom  snout  through  eye  and  along  the  sides  of  the 
body;  a  i)ale  streak  below  this ;  belly  silvery ;  males  in  spring  with  ths 
lateral  band  and  the  lower  tins,  and  sometimes  the  whole  body,  bright 
crimson  ;  males  in  late  sunjmer  with  the  lateral  band  scarlet  or  oraogey 
the  red  color  growing  fainter  later  in  the  seiirson.  Head  4;  depth  4f 
D.  7  ;  A.  7  ;  Lat.  1.  04  ;  teeth  2,  4-4,  2.  L.  :\  inches.  New  England  t» 
Ohio  and  Virginia ;  very  abundant  in  dear  brooks  and  mountain  streamSi 

(CyprinuH  atroua9U8  Mitrli.  Tran-s.  Lit.  &  Phil.  Soc.  i,  4r»0;  Giiiitber,  vii,  191.) 

OO.— A008IA  Girard. 
(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1656,  186:  type  Jgosia  chry9og€uter  Qtd,) 

Body  moderately  elongate.  Mouth  moderate,  normal,  the  premax- 
illaries  protractile,  the  maxillaries  with  a  terminal  barbeL    Teeth  4-4» 
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loked,  with  grinding  snifsice.  Scales  quite  small.  Lateral  line  con- 
raons.  Dorsal  over  or  slightly  behind  ventrals.  Anal  basis  short. 
Ee,  inspect,  and  coloration  oiRhinichthys  and  Apocope.  (A  coined  name, 
thont  meaning.^ 

l§.  A.  clirysograster  Ginird. 

Body  rather  stout,  the  back  slightly  elevated.  Head  heavy,  the  snout 
antly  conical,  covered  with  tubercles  in  males  in  spring.  Mouth 
lall,  nearly  horizontal,  the  lower  jaw  included,  premaxillary  entirely 
tow  the  level  of  the  eye,  the  maxillaiy  not  reaching  its  anterior  mar- 
n,  barbel  minute.  Eye  rather  large,  about  4  in  head.  Fins  well 
jveloped.  Lateral  line  somewhat  decurved.  Color  olivaceous  above, 
ith  black  spots ;  yellow  below ;  a  black  streak  along  the  sides.  Head 
\'y  depth  4f.  D.  9;  A.  8.;  Lat.  1.  90.  L.  3 J  inches.  Bio  Oila,  Ari- 
>na.    (Oirard.) 

(Gimd,  Proo.  Acad.  Nat.  Soi.  Phi  la.  IdtSO,  167,  and  U.  S.  Mex.  Bound.  Snnr.  lohth. 

19.  ▲.  mefallica  Grd. 

Stouter,  the  head  shorter,  and  the  snout  more  convex.  Dorsal  rather 
tigher  and  narrower.  Scales  (in  figure)  considerably  larger.  Colora- 
km  and  proportions  essentially  as  in  the  preceding.  Lat.  1.  75.  Bio 
]kila. 

(Oiiaid,  Proc  Aoad.  Nat.  Sci.  Phila.  ia')6,  187,  and  U.  S.  Mex.  Bound.  Snrv.  lohth. 

91.— APOCOPE  Cope. 
(Cope,  Hayden's  Geol.  Snrv.  Mont.  1871,  47*2  :  type  Apocope  carringtoni  Cope.) 

Body  somewhat  elongate.  Mouth  normal,  rather  small,  with  thickish 
fipiMid  a  terminal  maxillary  barbel,  premaxillaries  protractile.  Teeth 
>Hidy  1,  4-4,  1,  hooked,  without  grinding  surface.  Scales  very  small. 
J^/ktti  line  weak,  often  more  or  less  broken  posteriorly.  Dorsal  fin 
■faNTted  behind  the  ventrals.  Anal  basis  short.  Isthmus  broad.  Size 
^ulL  Colors  dusky,  with  red  in  spring.  The  species  are  closely  re- 
cited and  difficult  to  separate,  and  the  genus  is  scarcely  distinct  from 
'Afoita.  (dxoxo^ri^,  a  deficiency,  in  allusion  to  the  incompleteness  of  the 
lateral  line.) 

*Utenl  line  with  60-70  Bcalee. 

^*  A.  earrtavtoni  Cope. 

Body  rather  stoat.    Head  blunt  and  heavy,  the  snout  scarcely  over- 
'*oging  the  month;  maxillary  not  quite  reaching  the  line  of  the  orbit; 
'•Aels  minate;  isthmus  wide.     Eye  4J  in   head,  IJ  in  interorbital 
Bull.  Nat.  Mus.  No.  16 14 
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width.  Dorsal  fin  slightly  behiud  ventrals,  nearer  caadal  than  muzzle* 
Lateral  line  in  the  young  running  about  half  way  to  caudal,  nearly  com- 
plete, or  wanting  on  some  scales  only  in  the  adult.  Olivaceous ;  a  dark 
lateral  band  ;  dark  shades  along  the  back ;  males  witii  the  loral  region 
and  the  bases  of  all  the  fins  except  the  dorsal  scarlet.  Head  4^;  depth 
5.  D.  8 ;  A.  7 ;  scales  10-60^11  j  teeth  1,  4-4,  1.  L.  4  inches.  Utah 
to  California;  very  abundant  in  rock- pools. 

(Cope,  Hayden'B  Geol.  8urv.  Mont.  1871, 472  ;  Jordan  &  Henshaw,  Kept.  Chief  Eng. 
U.  8.  Geog.  Surv.  W.  lOOth  Mer.  187c?,  191.) 

891.  A.  nubUa  (Grd.)  Jor.  &  Gilb. 

This  species  is  very  similar  to  A.  carringtoniy  but  in  Girard's  original 
types  the  head  is  quite  slender,  while  in  the  latter  species  it  is  blunt 
and  stout.  Lateral  line  continuous,  but  broken  and  feeble  posteriorly. 
Body  stout.  Mouth  small,  barbels  small.  Fins  rather  small.  Color 
blackish,  with  a  darker  lateral  shade.  Head  black  above.  Head  4|  f 
depth  4J^.    D.  8 ;  A.  7 ;  Lat.  1.  GO.    L.  4  inches.    Washington  Territory. 

{Argtfreue  nubilu8  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186 :  Argyreus  nubilm» 
Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  244.) 

893.  A.  vulnerata  Cope. 

Body  elongate.  Muzzle  obtuse,  not  projecting.  Mouth  inferior,  hor- 
izontal, maxillary  not  reaching  line  of  orbit.  Eye  as  long  as  muzzle,  4 
in  head.  Dorsal  fin  behiud  line  of  ventrals,  nearer  caudal  than  snout 
Barbels  small.  Olivaceous;  yellow  below;  a  blackish  lateral  band; 
head  blackish  above;  males  with  the  chin  red.  Head  4^;  depth  5}. 
D.  8 ;  A.  7 ;  scales  12-65-12 ;  teeth  1, 4-4, 1.  L.  2\  inches.  Utah  to  Cal- 
ifornia, Oregon,  and  Arizona ;  generally  abundant  in  the  mountain  re- 
gion. 

(Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  473 ;  Cope,  vol.  v,  Zool.  U.  S.  Geog.  Surv. 
W.  100th  Mer.  1876,  646;  Jordan  &  Henshaw,  Ropt.  Chief  Eng.  U.  8.  Geog.  Surv.  W. 
100th  Mer.  1878,  191 :  Tigoma  rhinichthyoidea  Cope,  Hayden's  GeoL  Surv.  Mont.  1871, 
473:  Apocope  oouetd  Yarrow,  vol.  v,  Zool.  U.  8.  Geog.  8arv.  W.  100th  Mer.  1876,  64a) 

893.  A.  Iicnshavii  Cope. 

Body  rather  elongate.  Muzzle  rather  long,  broad,  obtuse,  but  over- 
hanging the  mouth.  Barbel  small.  Eyes  small,  high  up,  shorter^an 
snout.  Ventral  tins  reaching  anal,  but  not  reached  by  the  jiectorals; 
dorsal  fins  originating  somewhat  behind  base  of  ventrals.  Color  pale, 
with  a  few  dark  clouds  on  the  sides  and  dark  shades  on  head }  lower 
fins  red  at  base;  young  with  dark  cross-streaks.  Head  4};  depth  4J» 
D.  9;  A.  7;  scales  14-G2-10;  teeth  1,  4-4, 1.  Utah  and  Idaho;  abun- 
dant in  Prove  River.    Not  very  different  from  the  preceding. 

(Bhinichthys  henshavii  Cope,  Proc.  Amer.  Phil.  Soc.  PhUa.  1874,  133;  CopOi  yoL  T, 
Zool.  U.  S.  Geog.  Snrv.  W.  lOOth  Mer.  646.) 
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824.  A.  oscala  (Grd.)  Cope. 

« 

Difiers  from  A.  henshavii  in  having  a  longer  and  more  attenaated 
body,  and  narrow,  sharp-pointed  muzzle.  Base  of  dorsal  intermediate 
between  base  of  caudal  and  end  of  snout  ^  ventrals  reaching  anal,  but 
not  reached  by  pectorals.  Yellowish  white  above ;  bright  yellow  below ; 
a  broad  blackish  lateral  band ;  a  narrow  black  stripe  around  muzzle ; 
males  with  the  lower  jaw  and- lower  fins  crimson  in  life.  Head  4 J  ("in 
total  length'') ;  depth  7^  5  eye  4 J  in  head.  D.  8 ;  A.  7 ;  scales  10-63-10. 
Colorado  to  Arizona.    (Cope.) 

(Argyreua  osctUus  and  notabilis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186,  and  in  U. 
8.  Mex.  Boand.  Sorv.  Ichth.  47 ;  Cop«,  vol.  v,  Zool.  U.  8.  Geog.  Sorv.  W.  100th  Mer. 
647.) 


•• 


Lateral  line  with  80-90  scal^. 


8S5.  A.  ventricosa  Cope. 

Body  rather  elongate.  Muzzle  obtuse,  but  narrowed  anteriorly,  not 
overhanging  the  mouth.  Eye  4  in  head,  shorter  than  snout.  Caudal 
peduncle  stout.  Barbels  small,  sometimes  obsolete.  Scales  very  small. 
Dusky  olive  above ;  a  blackish  lateral  band.  Males  with  the  axils  of 
the  pectorals  and  ventrals  scarlet ;  a  scarlet  spot  above  the  gill-openings 
and  one  on  the  side  of  the  muzzle.  Uead  4;  depth  4|.  D.  8;  A.  7; 
scales  18-89-15 ;  teeth  1, 4-4, 1.  L.  2f  inches.  New  Mexico  to  Arizona 
and  Oregon ;  abundant. 

{Ceratickihys  ventricasua  Cope,  Proc.  Ainer.  Phil.  80c.  Phila.  1876,  136;  Cope,  voL 
▼,  Zool.  U.  8.  Geog.  Surv.  W.  100th  Mer.  648;  Jordan  &  Henshaw,  Eept.  Chief  Eng.. 
U.  8.  Geog.  Surv.  W.  100th  Mer.  1878,  192.) 

92.— CEBATICHTHVS  Baiid. 
Homy  Heads. 

{NooamU  Grd ;  fHyhopsia  Ag.) 

(Bairdy  1853,  hrief  notice;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  212:  type  Semott^ 
lu8  biguitcthia  Kirtland.) 

Form  various.  Mouth  terminal  or  inferior,  with  lips  thin  or  some- 
what fleshy,  a  conspicuous  barbel  terminal  on  the  maxillary,  premax- 
illaries  projectile.  Teeth  4-4,  or  1,  4-4, 1  or  0,  hooked,  without  evident 
grinding  surface.  Scales  rather  large.  Lateral  line  continuous.  Dorsal 
fin  inserted  over,  in  front  of,  or  slightly  behind  ventrals;  anal  basis 
short.  A  large  and  varied  groui).  (x(pa<;^  horn;  ^x^^^'i  ^sh;  from  the 
nuptial  tubercles  of  the  typical  species.) 

The  species  may  be  thus  divided : 

*  8i>ecie8  of  large  size,  with  the  mouth  anterior,  the  lower  jaw  included;  the  dorsal 
fin  slightly  behind  the  vcntralH  (Ceraticiitiiys). 

biguttatus,  micropogon^  mtmmetrieHS.. 
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••  Species  of  small  size,  with  the  mouth  subinferior  and  horizoutal ;  the  dorsal  fin  in- 
serted slightly  iu  front  of  the  ventrals,  and  the  scales  generally  large  and  sil- 
very (f  Hybopsis  Agassiz). 

b.  Teeth  two-rowed cumingi,  luoens^  amblopSf  ruhrifrone,  hypHnotus, 

bb.  Teeth  one-rowed dissimiliSj  sterletus,  CBativaUs,  gelidiu, 

***  Species  of  small  size,  with  the  mouth  subinferior  and  horizontal,  with  thickened 
lips ;  the  dorsal  fin  inserted  slightly  behind  the  veutrals,  usually  with  a  black 
blotch  on  its  last  rays ;  scales  rather  large,  silvery. 

labro»u»y  xanemui^  monackw. 
*  Species  of  large  size,  with  the  mouth  anterior,  the  lower  jaw  included;  the  dorsal 
iin  slightly  behind  the  ventrals.     (Ceraiichthya.) 

336.  €•  bigattatus  (Kirt.)  Grd.— Horny  Head;  River  Chub;  Jerker. 

Body  rather  robust,  little  elevated,  little  compressed.  Head  large, 
rather  broadly  rounded  above;  the  suout  conical,  bluntish.  Mouth 
rather  large,  subterminal,  little  oblique,  the  lower  jaw  somewhat  the 
shorter,  the  upper  lip  rather  below  the  level  of  the  eye,  and  the  maxil- 
lary not  reaching  to  the  front  of  the  eye.  Eye  small,  median,  high  up. 
Suborbitals  very  narrow;  preorbital  large.  Fins  moderate;  the  dorsal 
rather  posterior,  slightly  behind  the  insertion  of  the  ventrals ;  caudal 
broad,  little  forked.  Scales  large,  not  crowded  anteriorly,  18  rows  in 
front  of  the  dorsal.  Lateral  line  somewhat  decurved.  Color  bluish 
olive  5  sides  with  bright  green  and  coppery  reflections ;  *  a  curved 
dusky  bar  behind  theopercle;  scales  above  with  dark  borders;  beUy 
pale,  but  not  silvery,  rosy  in  spring  males ;  tins  all  pale  orange,  with- 
out black  spot.  Males  in  spring  with  a  crimson  spot  on  each  side  of 
the  head;  the  adults  with  the  top  of  the  head  swollen,  forming  a  sort 
of  crest,  which  is  sometimes  a  third  of  an  inch  higher  than  the  level  of 
the  neck  and  is  covered  with  large  tubercles ;  young  with  a  dark  caudal 
ispot.  Barbel  well  developed.  Head  4;  depth  4|.  D.  8;  A.  7;  scales 
6-41-4;  teeth  1,  4-4,  1,  or  1,  4-4,  0,  sometimes  4-4.  L.  (W)  inches. 
Pennsylvania  to  the  Great  Basin  of  Utah  and  southward;  everywhere 
.abundant.  The  most  widely  dift'used  of  our  Gyprinidcs,  Western  sped- 
ifliens  usually  have  the  teeth  in  two  rows. 

{Semotilua  biguttafus  Kirtland,  Bost.  Jouru.  Nat.  Hist.  1840,  iiiy344;  Cope,  Cypr. 
Penn.  1866,  360;  GUnther,  vii,  178:  Xocomis  nebrascensia  and  f  NocomU  belUau  Qimd, 
Proc.  Acad.  Nat.  Sci.  Phi  la.  1856,  2Vi :  Ceratichthya  cyclotis  and  atiffmaticiu  CopOy  Proe. 
Acad.  Nat.  Sci.  Fhila.  1864,  277,278:  Ceratiohthya  cycloiia  GWntlieTy  vii,  178:  Ceraikk' 
ihya  aUgmaiioua  Giinth^r,  vii,  179.) 

397.  €•  mlcropog^on  Cope. 

Body  moderately  stout.  Head  much  as  in  Minniltt8  oomutuSj  broodi 
the  muzzle  obtuse,  the  profile  rounded,  descending.  Mouth  sligbtly 
oblique,  its  angle  opposite  front  of  the  orbit.  Eye  3^  in  head.  Barbel 
minute.    Caudal  peduncle  slender.    Yellowish  brown,  witii  brown  ▼e^ 
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tebral  baud  ;  a  brown  lateral  shade.  Head  3f ;  depth  4J.  D.  8 ;  A.  7  j 
scales  6-40-3 ;  teeth  4-4.  L.  3^  inches.  One  specimen  known,  fix)m 
€k>nestoga  River,  Pennsylvania.  Perhaps  a  variation  of  the  preceding. 
{Cope.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  lbG4,  277;  Giintber,  vii,  179.) 

328.  C.  sjrni  metric  US  (Baird  <&  Girard)  J.  <&  G.  • 

Body  elongate,  slender,  moderately  compressed,  not  elevated.  Head 
short,  rather  slender  and  pointed.  Month  small,  little  oblique,  the  lower 
.  jaw  included.  Eye  large,  anterior,  longer  than  snout,  3  in  head.  Bar- 
bel small,  but  evident.  Scales  small,  rather  loosely  imbricated.  Lat- 
eral line  strongly  decurved.  Dorsal  slightly  behind  ventrals.  Coloration 
pale ;  scales  dotted  with  black ;  cheeks  silvery.  Head  4| ;  depth  6.  B. 
8 ;  A.  8 ;  scales  9-58-4  5  teeth  4-4,  without  grinding  surface.  L.  6  inches. 
Rivers  of  California. 

{Pogonichthyn  symmetrivus  B.  Sl  G.  Proc.  Acad.  Nat.  Sci.  Phila.  18.54,  136:  Leuco8<nnu$ 
Bjfmmetricus  GUnther,  vii,  267.) 

•*  Species  of  small  size,  with  the  mouth  subinferior  and  horizontal;  the  dorsal  fin  in- 
serted slightly  in  front  of  the  ventrals,  and  the  scales'  generally  large  and 
silvery.     ( Hybopsis  Agassiz.  * ) 
h.  Teeth  two-rowed. 

329.  C.  rnminffi  GUnther. 

Barbels  minute.  E^^e  entirely  in  the  anterior  half  of  the  length  of  the 
head,  and  nearly  as  long  as  the  snout,  which  is  obtuse,  rounded,  convex, 
the  mouth  being  subinferior.  In terorbital  space  convex,  as  wide  as  the 
orbit.  Suborbital  ring  extremely  naiTOw.  Origin  of  dorsal  fin  a  little 
behind  ventrals,  somewhat  nearer  root  of  caudal  than  end  of  snout. 
Pectorals  not  reaching  ventrals.  A  grayish  silvery  band  from  gill- 
opening  to  the  root  of  caudal,  where  it  terminates  in  a  blaek  spot. 
Head  4^ ;  body  5.  D.  8 ;  A.  8 ;  scales  C-45-6 ;  teeth  one-rowed  f 
L.  3^  inches.     {GUnther,)     ''  California"? 

(GUnther,  vii,  177.) 

330.  €•  lacens  Jordan. 

Body  elongate,  compressed,  the  back  somewhat  elevated  from  the  oc- 
ciput to  the  base  of  dorsal,  thence  rapidly  declined  to  the  long  and 
slender  caudal  peduncle.  Head  short,  compressed,  the  cheeks  nearly 
vertical.  Interorbital  space  rather  broad  and  liat,  somewhat  grooved. 
Eye  very  large,  circular,  high  up,  i)laced  nearly  midway  of  the  length 
of  the  head,  its  diameter  about  equal  to  the  length  of  the  snout  and 


•  Agaasiz,  Amcr.  Joiirn.  Sci.  Artn,  ItKiA.  3r»r< :  type  Hybopftia f/;aci7<« Ap.    (t'iQof,  gibbous; 
bti'r,  face.) 
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scarcely  greater  than  the  width  of  the  interorbital  space.  Preorbital 
bone  large,  oblong,  conspicuous,  and  silvery.  Mouth  rather  small^  hor- 
izontal, the  lower  jaw  included,  the  edge  of  the  premaxillary  below  the 
level  of  the  eye,  the  maxillary  uot  reaching  to  the  vertical  from  the 
front  of  the  orbit.  Barbel  quite  small.  Snout  boldly  and  abruptly  de- 
<;urved  much  as  in  C.  amblops,  the  tip  of  the  snout  thickened,  forming  a 
sort  of  pad.  'Lateral  line  dccurved.  Rows  of  scales  along  the  back 
<5onvcrging  behind  the  dorsal  where  the  upper  series  run  out,  as  in 
Minnilus  cornutm.  Fins  rather  higher  and  more  falcate  than  in  0. 
biguttatus.  GWie  dorsal  tin  inserted  well  forward,  over  ventrals.  Pec- 
toral tins  pointed,  not  reaching  ventrals,  ventrals  not  reaching  vent 
Teeth  4-4,  hooked,  without  grinding  surface.  Translucent  greenish 
above;  sides  and  below  brilliantly  silvery;  cheeks  and  opercles  with  a 
bright  silvery  lustre;  tins  plain ;  a  slight  plumbeous  lateral  shade.  Head 
4J;  depth  4.    D.  8;  A.  8;  scales  5-42-4.     L.  5  inches.    Falls  of  the  Ohio. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  2;J8.) 

331.  €•  amblops  (Rat.)  Grd.—Siher  Chub. 

Body  rather  slender,  somewhat  heavy  anteriorly,  not  much  com- 
pressed. Head  large,  somewhat  flattened  and  brotid  above.  Eye  very 
large,  longer  than  snout  and  longer  than  interorbital  space,  3  in  head. 
Mouth  horizontal,  siibinferior,  and  rather  small.  Muzzle  bluntly  de 
eurved.  Upper  lip  below  level  of  orbit,  maxillary  not  reaching  the  lino 
of  the  front  of  the  orbit.  Barbel  evident.  Fins  moderate.  Lateral 
line  somewhat  decurved.  Sixteen  scales  before  dorsal.  Color  translu- 
cent greenish  above ;  scales  somewhat  dark-edged ;  sides  with  a  bright 
silvery  band,  which  overlies  dark  pigment,  so  that  sometimes  a  plumbe- 
ous or  even  blackish  band  a[)pears;  a  dark  band  through  eye  around 
snout;  males  v/ithout  tubercles  or  red  coloration.  Head  4;  depth  5. 
D.  8;  A.  7  ;  scales  5-38-4;  teeth  1,  4-4,  1.  L.  2-4  inches.  Ohio  Valley 
and  southward.  Southern  specimens  (var.  winchelli)  have  the  head 
narrower  and  the  barbel  rather  shorter. 

{Jiutilas  amblops  Rat".  Ichth.  Oh.  1820,  T.l:  f  Utjbopnii  gracilis  Agassiz,  Amor.  Journ. 
JSci.  Arts,  1854,  358 :  Gobio  vvrnalis  and  Hybopsl'i  winchvUi  Grd.  Proc.  Acad.  Nat.  Sci. 
AHnXa.  1856,  188,  211:  Ccratichihya  hyalinns  Cope,  Journ.  Acad.  Nat.  Sci.  1869,  236: 
Ccraiichthys  /j^a?fwM«  Giinther,  vii,  171):  XocomiM  amblops  Jordan,  Ann.  Lye.  Nat.  Hist 
J^.  Y.  1876,  328.) 

332.  €.  riibrifrons  Jordan. 

General  form  of  the  preceding.  Head  long,  narrower  than  in  the  pre- 
•ceding,  long(»r  than  in  the  next.  Eye  moderate,  3  J— 3^  in  head,  wider  thao 
the  interorbital  spa<»,e.     Mouth  smaller,  inferior,  overhung  by  the  blnntly 
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decarved  but  not  very  broad  muzzle.  Barbels  quite  long  and  distinct. 
Thirteen  scales  in  front  of  the  dorsal.  Fins  well  developed ;  the  first 
developed  rays  of  the  dorsal  about  twice  the  height  of  the  last.  Pale 
olivaceous;  sides  with  a  plumbeous  silvery  band,  in  some  specimens 
forming  a  stripe  through  eye  and  snout,  and  a  dark  spot  at  base  of 
caudal;  cheeks  silvery;  snout  in  males  red,  with  numerous  dust-like 
tubercles ;  specimens  in  high  spring  coloration  have  the  fins  largely  red.- 
Head  4 ;  depth  5.  D.  8 ;  A.  7 ;  scales  5-3G-3 ;  teeth  1,  4-4,  0.  L.  3 
inches.    Basin  of  the  Altamaha,  Georgia. 

(NooomU  rubrifrons  Jordan,  Ann.  Lye.  Nat.  Tliat.  N.  Y.  1876,  330.) 

833.  €.  Iiypsinotus  Cope. 

Body  much  stouter,  more  elevated,  and  more  compressed  than  in  the 
preceding.  Head  short,  broad  above,  much  smaller  and  more  conical 
than  in  the  preceding.  Outline  of  back  rather  abruptly  declining  behind 
front  of  dorsal  fin,  so  that  the  base  of  the  fin  is  oblique.  Month  inferior, 
horizontal,  small,  the  maxillary  reaching  the  line  of  the  orbit.  Barbels 
small.  Eye  small,  3J  in  head.  Color  silvery,  with  a  double  series  of 
black  specks  along  the  lateral  line,  and  a  lateral  band  of  dusted  black- 
ish, which  parses  through  eye  and  snout;  males  with  the  fins  bright 
red,  and  the  body  with  a  deep  violet  lustre,  as  in  Minnilus  rubricroceus. 
Head3|;  depth  4.  D.  8;  A.  8;  scales  5-40-3;  teeth  1,  4-4,  1.  L.  3 
inches.     Santee  Basin,  in  North  Carolina  and  South  Carolina. 

(Cope,  Proc.  Araer.  Phil.  Soc.  Phila.  1870,  458 ;  Jordan  &  Brayton,  Bull.  U.  S.  Nat. 
Mu8.  xii,  1878,  25.  Ceratichthya  leptocephalus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1866, 
213,  from  Salem,  N.  C,  may  be  the  same,  but  the  description  is  wholly  insufBcient  for 
di' termination.) 

bb.  Teeth  one-rowed. 

334.  €•  dIssilBlliS  (Kirtland)  CoD^^.—Spoikd  Shiner. 

Body  long  and  slender,  little  compressed,  with  long  caudal  peduncle. 
Head  long,  rather  flat  above,  the  snout  somewhat  bluntly  decurved,  pro- 
jcKJting  a  little  beyond  the  rather  small,  horizontal  mouth  ;  lower  jaw 
included;  both  jaws  with  the  skin  hard  in  front,  forming  a  sort  of  lip 
laterally.  Barbel  considerably  shorter  than  pupil,  maxillary  not  reach- 
ing nearly  to  orbit.  Eye  very  large,  high  up,  somewhat  directed  up- 
ward, rather  behind  the  middle  of  the  head,  forming  more  than  one- 
tliird  the  length  of  the  head.  Opercle  small.  Dorsal  rather  large,  its 
posterior  border  oblique;  anal  small;  caudal  well  forked;  pectoral 
rather  long.  Scales  rather  large,  22  in  front  of  dorsal.  Latend  line 
nearly  straight.  Olivaceous ;  sides  silvery,  with  a  bluish  lateral  band, 
which  is  widened  into  several  dusky  spots,  formed  by  dark  punctulations, 
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and  most  distinct  posteiiorly ;  a  dusky  baud  on  head,  through  eyes  and 
Bnout;  fins  plain.  Head  4^;  depth  6^.  D.  8;  A.  Tj  scales  6-47-6 ; 
teeth  4-4,  often  with  slight  grinding  sari'ace.  L.  6  inches.  Ohio  Val- 
ley and  tributaries  of  the  Great  Lakes. 

{Leuciscus  dieaimilia  Kirtlaud,  Bost.  Jouru.  Nat.  Hist,  iii,  341,  1840:  CeraH6kihjf$  dia- 
simllis  Cope,  Cypr.  Penn.  367  :  Ceratiohthys  diseimilia  GUnther,  vii,  177.^ 

335*  €•  steraetus  Cope. 

Body  slender,  with  long  caudal  peduncle,  the  least  depth  of  which  is 
little  more  than  a  third  of  the  greatest  depth  of  the  body.  Head  long 
and  slender,  the  muzzle  much  projecting  and  broadly  rounded.  Month 
moderate,  inferior,  the  maxillary  not  reaching  the  front  of  orbit.  Bar- 
bels conspicuous.  Eye  moderate,  4.}  in  head.  Fins  rather  long,  the 
caudal  deeply  forked.  Color  silvery  5  sides  with  a  few  dusky  scales; 
forehead  pink  in  the  males,  as  in  0.  ruhrifrons.  Head  4 ;  depth  4§.  D. 
85  A.  7;  scales  6-3G-5;  teeth  4-4.    Rio  Grande,  in  New  Mexico.    (Cope.) 

(Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  652,  1876.) 
336.  €.  eestlvalis  (Grd.)  Cope. 

Head  contained  about  4J  times  in  the  total  length.  Differs  from  ff. 
gelidm  and  0.  vernaUsj  its  American  congeners,  by  a  rather  compressed 
body,  elevated  and  arched  upon  \t^  middle  region,  and  tajiering  rapidly 
towards  the  peduncle  of  the  tail.  The  snout  is  more  protruding  than 
in  G.  gelidtiSy  the  eye  larger,  and  tlie  ventral  fins  inserted  somewhat 
more  forwards.  The  scales  are  also  larger  (about  36  in  the  lateral  line 
in  the  figure),  deeper  than  long,  anteriorly  subtruncated  and  posteriorly 
rounded,  with  radiating  furrows  upon  the  latter  section  only.  D.  I,  8; 
A.  I,  7,  etc.  The  color  is  yellowish  brown,  somewhat  lighter  beneath 
than  above,  with  a  silvery  streak  along  the  middle  of  the  flanks.  Bio 
San  Juan,  Cadareita,  New  Leon.  ( Girard,)  (Of  course  these  little  fishes 
have  no  intimate  relation  with  the  European  genus  GobiOj  which  is  an 
ally  of  Sernotilmj  with  the  teeth  3,  5-5,  3,  and  the  barbel  lateral  and 
very  long.) 

{Gobio  (Putivalin GiTa.Tdf  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  189.) 
337.  €.  selidus  (Grd.)  Jor. 

Body  very  slender,  not  elevated.  Head  slender  and  elongatei  the 
snout  prominent  and  tapering.  Eye  small,  rather  high,  4  in  head. 
Mouth  small,  subterminal,  the  maxillary  not  extending  to  the  eye. 
Fins  large.  Lateral  line  decurved.  Scales  rather  large.  GoloratioD 
silvery;  a  dusty  lateral  streak,  and  a  blackish  spot  at  base  of  caadaL 
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Head  3J;  depth  5^.    D.  8;  A.  8;  Lat  1.  44.    L.  2  inches.    Milk  River^ 
Montana.    (Oirard,) 

(Gobio  gelidutf  Grd.  Proc.  Acad.  Nat.  Sci.  Pbila.  1856, 188,  and  U.  8.  Pac.  R.  R.  Surv* 
248.) 

^**  Species  of  small  size,  with  the  mouth  Hubinferior  and  horizontal,  with  thickened 
lips;  the  dorsal  (in  inserted  slightly  bohiud  the  ventrals,  usually  with  a  black 
blotch  on  its  last  rays;  scales  rather  large,  silvery. 

338«  €•  labrosus  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated.  Head  long, 
gently  decurved  to  the  muzzle,  which  scarcely  overhangs  the  mouth. 
Mouth  entirely  horizontal,  the  maxillary  reaching  the  orbit.  Eye  3|  in 
head.  Dorsal  inserted  slightly  behind  origin  of  ventrals  (not  directly 
over,  as  stated  in.  original  description).  Lips  thickened.  Barbels  very 
long.  Color  silvery;  sides  sometimes  with  vague,  dusty  cross-bars. 
Head  4^;  depth  5 J.  D.  8;  A.  8;  scales  6-34r-4;  teeth  1,  4-4, 1.  L.  2J 
inches.    Catawba  River,  Korth  Carolina.     {Oope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  458.) 
389.  C.  zanemas  Jordan  &,  Brayton. 

Body  long  and  slender,  little  compressed.  Head  rather  long,  narrow^^ 
and  pointed,  very  slender  in  young  specimens,  stouter  in  adults.  Snout 
decurved  in  profile,  an  angle  in  front  of  the  nostrils  Muzzle  long,  over- 
hanging the  large  mouth.  Lips  much  thickened,  the  lower  with  a  con- 
spicuous internal  fringe  of  x)apill3B.  Barbels  extremely  long,  longer 
than  in  any  other  of  our  Oyprinidw^  their  length  more  than  half  the 
diameter  of  the  eye.  Eye  moderate,  nearly  median,  3^  in  head.  Scales 
moderate,  closely  imbricated,  16  in  ft^ntof  dorsal.  Lateral  line  slightly 
decurved  anteriorly.  Fins  rather  small.  Caudal  deeply  forked,  its  pe- 
duncle long  and  slender.  Coloration  pale;  a  small,  round  black  spot  at 
base  of  caudal ;  dorsal  scales  dark-edged ;  a  dark  lateral  streak,  obso- 
lete anteriorly;  large  specimens  with  a  large  dark  patch  on  the  last 
rays  of  the  dorsal,  as  in  Cliola  analostana;  base  of  the  caudal  with  dark 
points;  males  in  spring  with  the  head  and  neck  profusely  tuberculate 
and  the  fins  flushed  with  crimson.  Head  4J;  depth  4 J.  D.  8;  A.  7; 
scales  5-40-3 ;  teeth  1, 4-4, 1.    L.  3  inches.    Saluda  Kiver,  South  Carolina. 

(Jordan  &  Braytoo,  Bull.  U.  S.  Nat.  Mas.  xii,  25,  1878.) 
340«  €•  monachus  Cope. 

Body  slender,  somewhat  comi)res.sed,  not  much  elevated.  Ilead  long 
and  rather  slender,  flattisli  al)ove,  with  projecting  muzzle.  Mouth  in- 
ferior, horizontal,  small,  the  maxillary  not  reaching  the  eye,  which  is- 
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rather  small,  4 J  in  head.  Scales  rather  8mall.  Lateral  line  somewhal 
deeurved.  Twenty-tour  tweak's  in  trout  of  <lor.sal.  Fins  moderate.  Cdfli 
light  olive;  a  nietallie  vertebral  hand:  yides  and  belly  silvery ;  nolatenl 
band;  a  blaek  spot  nl  base  ot  (rau^lal;  muzzle  dusky;  membrane o( 
upper  posterior  i)art  nt  dorsal  lin  biaek.  Head  4;  depth  5J.  D.  8;  A. 
8;  scales  8-50— 1 ;  ttM-tli  1-4.     L.  4  inches.     Tennessee  River. 

(Cope,  .lourn.  A<.'a<l.  Nat.  ><i,  I'liil*.  In)?,  *JiT.) 

!>:|.-COl;I::Sli;S  Jonhm. 

{Jordan,  iJiiIl.  llayii*  n's  (J.ol,  S;jr\ .  'I'cii.  iv,  7Kj,  1S7S:  typt'^  Xocomis  milneri  JordaD= 
Ltuvoiiom  ui<  d'i'<:<i  m  1 1  iff  <  J  n  1 . : 

Body  elongate.  IleiMl  normal,  not  depressed,  the  i)rofile  convei 
Mouth  tenninaU  normal,  a  \vell-ueveioi)ed  barbel  at  the  posterior  end 
of  the  maxillary.  Tct'tli  L\  I— 1,  2,  hooked,  without  grinding  surface. 
Scales  ratlicT  small.  Lateral  line  ('ontinuous.  Dorsal  fin  over  or 
slightly  behind  ventrals;  anal  l)asis  short  Size  rather  large.  (Dedi- 
cated to  KUiott  (Joues.) 

•Scales  .sHiall,  ()()-7()  in  tho  course  ut'  the  lauTal  lino. 

t  About  tliirty  scales  in  a  trans  vers*.-  rteri<.'r4  from  dorsal  to  voD  train. 

341.  C  squaiiiilcntiis  (Cope)  Jor. 

Form  stout,  inoiile  nearly  plain.  Muzzle  not  prominent  Mouth 
horizontal,  the  maxillary  not  reaching  th<^  orbit.  Eye  rather  small,  ^ 
in  head,  shorter  than  snout.  Isthmus  wide.  Barbel  quite  small.  Dor 
sal  lin  slightly  in  advan(u.»,  id'  ventrals,  behind  middle  of  the  body. 
Scales  quite  small.  Olivaceous  above:  sides  silvery;  a  lateral  band  of 
dark  i)unctulations.  Fins  [)hiin.  Head  3^, ;  depth  5.  D.  8;  A.  7;  scales 
17-06-14;  teeth  l*,  4-4,  1.  Henry's  Fork  of  Green  River,  Wyoming. 
(Cope.) 

{Ceraticlithi/n  mquamilent an  Cop-,  Haydon's  (Jcol.  Surv.  Wyom.  1870,  442,  1872.) 
ft  About  20  scales  in  a  transvi-rse  series  fi'oni  dorsal  to  ventrals. 

342.  €.  dissiinllls  (Grd.)  Jor. 

Form  of  ScmotUus  corporalis.  but  more  elongate  and  less  compresstHl 
Head  ilattish  above,  the  snout  broad,  projecting  over  the  large,  obliqo* 
mouth,  maxillary  reaching  front  of  eye.  Barbel  very  evident  Ey® 
large,  as  long  as  snout,  about  4  in  head,  1^  in  interorbital  space.  Scale* 
small,  crowded  forwards,  those  on  t  he  back  snmller.  Dorssd  fin  begiii" 
ning  over  last  ray  of  vc^ntrals.  Dusky  above;  sides  somewhat  sil^'eryj 
sm  obscure  dusky  band  through  eye  around  snout;  fins  plain.    Head^i 
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depth  ^.    D.  8;  A.  8;  scales  11-68-7 ;  teeth  2,  4-4,  2.     L.  6  inches. 
Lake  Superior  to  Upper  Missouri  region  ;  probably  abundant. 

(f  Gobio  plumbeua  Agossiz,  Lake  Snperior,  3G6 :  Leuoosomus  diatimilia  Girard,  Pioc. 
Acad.  Nat.  Sci.  Phila.  1856,  189,  and  U.  S.  Pac.  R.  R.  Sarv.  x,  250:  Nooomia  milneri 
Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  64,  1876 ;  Jordan,  Bull.  Hayden's  Geol.  Surv.  Terr, 
iv,  784,  1878.) 

343.  €•  prosthemlas  (Cope)  Jor. 

Body  fusiform,  ratber  slender.  Head  smad,  the  muzzle  abruptly  de- 
scending. Mouth  rather  small,  somewhat  oblique,  the  maxillary  not 
reaching  to  the  orbit.  Eye  4  in  liead.  First  ray  of  dorsal  opposite  ven- 
trals.  Color  dusky;  a  plumbeous  lateral  band ;  white  below;  fins  plain. 
Hea<l  6;  depth  5.  D.  8;  A.  7;  scales  11-03-8,  somewhat  crowded 
anteriorly;   teeth  2,  4-4,  2.     L.  6  inches.     Upper  Great  Lakes. 

(Ceratichthifa  prosthemiua  Cope,  Cypr.  Ponu.  18(>6,  :>65:  Ceratichthys  plumbeuB  GUn- 
ther,  vii,  442.) 

•*  Scales  rather  large,  about  50  in  the  lateral  line  and  10  in  a  tranftverse  series. 

344.  G.  physisnatlias  (Cope)  Jor. 

Body  slender,  the  caudal  peduncle  stout.  Head  wide  and  depressed. 
Dorsal  outline  little  arched,  the  profile  descending  steeply  to  the  lip. 
Lower  jaw  included,  maxillary  reaching  anterior  border  of  orbit.  Bar- 
bels  well  developed.  Eye  J§  in  bead,  1^  in  muzzle.  Twenty-three  rows 
of  scales  in  front  of  dorsal.  Dorsal  fin  inserted  in  front  of  ventrals. 
Olivaceous  above,  white  below ;  a  phimbeous  lateral  band ;  fins  plain. 
Head  3§ ;  depth  5.  D.  8 ;  A.  8 ;  scales  5-40-4 ;  teeth  2,  4-4, 2.  Arkansas 
Biver  at  Pueblo.    (Cope,) 

(Ceraiichihya phyaignathus  Cope,  Wheol«^r'»  Expl.  W.  100th  Mer.  v,  651,  1876.) 

94.— PL.ATFOOBIO  Gill. 
Flat-headed  Chtibs. 

{Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  1861 :  type  Pogonichtfnjs  communis  Grd.) 

Body  rather  elongate,  somewhat  compressed.  Head  rather  short, 
broad  and  depressed  above.  Mouth  normal,  rather  large,  subter- 
minal,  with  a  well-developed  barbel  at  its  angle,  at  the  extremity  of 
the  maxillary.  Scales  large.  Lateral  line  continuous.  Dorsal  in- 
serted anteriorly,  rather  in  front  of  the  ventrals.  Teeth  2,  4-4,  2,  with 
rather  narrow  grinding  surface.  Size  large.  (-rXaTu;;^  broad ;  Latin 
golnOj  a  gudgeon;  the  broad,  flat  head  resembling  the  head  of  a  Gila.) 

345.  P.  ^acills  (Rich.)  Gill  <&  Jot,— Flat-headed  Chub. 

Body  rather  elongate,  somewhat  compressed,  little  elevated.  Head 
araall  and  short,  its  upper  surface  very  ])road  and  depressed,  the  inter- 
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bital  width  being  nearly  half  the  length  of  the  head.  Mouu..  ^ 
i,rge,  slightly  oblique,  the  upper  lip  on  the  level  of  the  lower  part  of  the 
>yey  the  maxillary  reaching  the  line  of  the  frontof  the  eye,  the  upper  jaw 
rery  protractile,  the  lower  jaw  included.  Eye  small,  rather  high  up 
and  anterior,  6  in  head.  Fins  rather  large ;  dorsal  in  advance  of  the 
middle  of  the  body;  caudal  peduncle  rather  stout.  Scales  large  and 
silvery;  lateral  line  decurved;  23  scales  iu  front  of  dorsal.  Coloration 
pale;  back  bluish;  sides  and  l>elow  silvery;  head  mostly  white;  fins 
pale.  Head  4|  ;*  depth  4J.  I).  8 ;  A.  8 ;  scales  6-50-5 ;  teeth  2,  4-4,  2. 
L.  12  inches.  Rocky  Mountain  region  from  the  Kansas  and  Yellow- 
stone Eivers  to  the  Saskatchawan ;  abundant. 

{Cyprinus  (Leuciwua)  gracilia  Rich,  Fauua  Bor.-Amer.  Pise.  1836,  120:  PagatUokAjfi 
communis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1836,  Idd,  and  U.  S.  Pac.  R.  R.  Surv.  z, 
247:  Pogonichthya  communis  Gill,  Ichtb.  Captain  Simpson's  Surv.  40y:  Pogonichthys  (Pla- 
tygobis)  gulonellus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  277 :  Leuciscus  grxwUis  GUn- 
ther,  vii,  240:  Leuvmomus  communis  and  gulonellus  GUnther,  vii,  267,  263.) 

8#6«  P«  pallidas  Forbes,  sp.  nov. 

"The  depth  is  contained  4|  times  in  length,  and  the  head  4.    The  eye 
equals  the  snout,  and  enters  length  of  head  3J  times  and  the  interor- 
bital  space  twice.    The  head  is  flat  above  and  the  snout  overhangs  the 
mouth,  which  is  large  and  wide,  with  a  maxillary  barbel  about  one-third 
as  long  as  th6  eye.    The  mandible  reaches  a  vertical  line  drawn  through 
the  middle  of  the  iris  in  front.    The  greatest  depth  of  the  head  enters 
its  length  If  times.    The  scales  are  6-55-5,  with  22  rows  before  dorsal, 
where  they  are  much  smaller  than  elsewhere.    The  lateral  line  is  straight^ 
except  for  a  few  scales  in  front.    The  pectoral  fins  are  large  and  pointed 
reaching  the  ventrals,  and  the  latter  attain  the  vent.    The  front  of  tl^ 
dorsal  is  situate<l  a  tritic  before  the  ventrals  and  a  little  nearer  sno 
than   caudal.     D.    8;    A.   8.     The  color   in   alcohol  is   plain,  witl? 
plumbeous  lustre  along  sides,  and  traces  of  a  dusky  lateral  stripe  beh 
dorsal.    The  pharyngeal  teeth  are  stout,  2,  4-4,  2,  hooked,  with  m- 
catory  surface.    L.  2J  incheKS.     One  specimen  from  the  Ohio  Riv^ 
Cairo,  probably  adult,  as  the  snout  is  tuberculate."    {Forbes,  MSS 

95.— SEilIOTIE.US  Katinesque. 

Chubs, 

{Leuoosomus  Hockel ;  Chilonemus  Baird.) 

(Rafinesque,  Ichth.  Ob.  40,  1^-20:    typf  StmotlluM  dorsalis  Raf. -=  Cypriniw 
Mitch.) 

'^-^•wl   large.      Mouth  terminal,  the  upper 
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testinal  canal  short.  Teeth  2,  5-4, 2,  hooked,  without  masticatory  sur- 
face. Scales  moderate.  Lateral  line  continuous.  Dorsal  more  or  less 
posterior  to  ventrals.  Anal  basis  short.  Species  of  large  size,  differing 
from  Squalius  in  the  presence  of  a  maxillary  barbel.  (<r7>a,  banner — 
L  e.y  dorsal  fin;  the  second  part  of  the  word  was  elsewhere  used  by 
Rafinesque  to  mean  "  spotted". 

•  Inaortion  of  dorsal  fin  evidently  behind  vontraU  and  notably  behind  the  middle  of 
the  bmly ;  scales  reduced  in  size  and  mnch  crowded  anteriorly ;  a  black  spot 
at  base  of  dorsal  in  front.     (Semotilus,) 

347*  S.  corporalls  (Mitch.)  Putn. — Chub;  Homed  Dace, 

Body  stout,  the  dorsal  outline  arched  in  front  of  the  dorsal,  the  body 
tapering  backward  from  a  point  considerably  in  advance  of  the  dorsal, 
so  that  the  base  of  that  fin  is  oblique.  Head  large  and  heavy,  broad 
and  rounded  above.  Snout  broad.  Mouth  broad,  oblique,  the  lower 
jaw  slightly  included,  the  upper  lip  Just  below  the  level  of  the  pupil, 
the  maxillary  barely  reaching  the  front  of  the  pupil ;  maxillary  bar- 
bel small,  not  evident  in  specimens  of  less  than  2  or  3  inches  in 
length.  Eye  rather  small,  about  5  in  head.  Scales  small,  considerably 
crowded  and  reduced  anteriorly,  about  30  series  in  front  of  the  dorsal 
fin.  Lateral  line  considerably  decurved.  Fins  small ;  the  dorsal  well 
behind  ventrals,  its  last  ray  well  in  advance  of  the  base  of  anal.  Color 
dusky  bluish  above  5  sides  with  a  vague  dusky  band,  black  in  the  young, 
disapi)earing  in  the  adult;  belly  creamy,  rosy -tinted  in  the  males  in 
spring ;  dorsal  fin  always  with  a  conspicuous  black  spot  at  the  base  in 
front,  which  is  bordered  with  red  in  the  male ;  a  dark  vertebral  line  j 
scales  everywhere  edged  with  dark  punctulations ;  a  dusky  bar  behind 
opercle ;  males  with  the  snout  coarsely  tuberculate  in  spring.  Head  3^ ; 
depth  4.  D.  7  J  A.  8 ;  scales  9-o8-G  [those  in  the  lateral  line  varying 
from  52  (f  var.  pallidm,  Alabama  to  Arkansas)  to  upwards  of  65] ;  teeth 
2,  5-4,  2.  L.  10  inches.  Western  Massachusetts  to  Georgia  and  Upper 
Missouri ;  everywhere  very  abundant,  ascending  small  streams. 

{Cyprinus  oorporali/t  and  atronmoulatus  Mitchill,  Amer.  Month.  Mag.  (\f  324:  Semotiltis 

dorsalis  and  cephalus  Rafinesqne,  Ichth.  Oh.  49 :  Leuciscus  iris  and  storeri  Cnv.  &,  Yal. 
xvii :  SemoHlus  corporalis  Cope,  Cypr.  Penn.  363 :  Leuoo8omu8  corporalia  Gttnther,  vii, 
269:  Leucosomiis  pallidus  (Lat.  1.  52),  Leucosomus  inoraaaatua  (Lat.  1.  64),  Semotilua 
macrocephaluSf  and  Semotilua  spedosua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  251, 
252,  204.) 

S48*  8.  thoreaofanos  Jordan. 

Body  shoi*t  and  rather  stout,  abruptly  narrowed  behind  dorsal.  Head 
short  and  thick,  almost  round.    ^MoutU  large,  oblique,  the  jaws  equaL 
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Barbel  lateral,  well  developed.  Eye  small,  5  in  head.  Cheeks  swollen. 
Scales  larger  than  in  S.  corporalis^  not  much  crowded  forward.  Lateral 
line  much  decurved.  Dorsal  fin  entirely  behind  ventrals,  its  last  ray 
over  the  first  i-ay  of  the  anal.  Fins  all  small.  Coloration  of  8.  corpo- 
rails;  the  black  dorsal  spot  distinct.  Head  3^;  depth  4.  D.  8;  A.  7; 
scales  9-48-5;  teeth  2,  5-^,  U.    L.  4  inches.    Flint  River,  Georgia. 

(Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  C3,  1877.) 

••  Insertion  of  dorsal  fin  scarcely  behind  ventrals ;  scales  nearly  equal  over  the  body; 
no  conspicuous  black  dorsal  spot.     {Leacosomus  Heckel.) 

849.  S.  ballaris  (Raf.)  3 ov.— Fall-fish;  Silver  Chub. 

Body  oblong,  robust,  little  compressed.  Head  large,  convex,  the 
snout  bluntly  conic.  Mouth  large,  terminal,  somewhat  oblique,  the 
lower  jaw  included ;  premaxillary  below  the  level  of  the  eye,  the  max^ 
illary  barely  reaching  the  front  of  the  orbit.  Eye  moderate,  rather  high 
up  and  anterior,  4^  in  head.  Barbel  shorter  than  pupil,  not  evident  in 
young  specimens.  Scales  large,  22  in  front  of  dorsal,  not  crowded  an- 
teriorly. Dorsal  fin  slightly  behiud  middle  of  body,  just  behind  ven- 
trals. Fins  moderate.  Coloration  brilliant;  steel-blue  above;  sides 
and  belly  silvery ;  males  in  spring  with  the  belly  and  lower  fins  rosy  or 
crimson.  Head  4 ;  depth  4.  D.  8 ;  A.  8;  scales  8-45-4 ;  teeth  2, 6-4, 2. 
L.  18  inches.  Largest  of  our  Eastern  CyprinidcB,  Abundant  from 
Massachusetts  to  Yirgiuia,  cast  of  the  AUeghanies. 

{Cyprinus  &ttZ2ari«  Rafinesque,  Amer.  Month.  Mag.  and  Crit.  Rev.  1817,  120:  LewiacM 
argenieus  and  pulchell us  Storer,  Hcpt.  Fisb.  Mass.  1839,90:  Chiloncmus  puloheHusStoier, 
Fish.  Mass.  286 :  Leucosomus  cataraotus  Baird :  SemoHluB  rhotheus  Cope,  Cypr.  Penn.  362: 
Leuooaamvs  puldiellus  Giinther,  vii,  268. ) 

96.— SYIVIIIIETRURUS  Jordan. 

(Jordan,  Boll.  Hayden's  Gool.  Surv.  Terr,  iv,  788,  1878 :  type  Pogonichihy$  argyreiom 
Girard.) 

This  genus  differs  from  Pogonichthys  chiefly  in  the  caudal  fin,  which 
is  developed  as  in  Semotilus  and  other  related  genera,  the  two  lobes 
equal,  and  the  rudimentary  basal  rays  comparatively  few  and  small 
The  preseuce  of  grinding  surface  od  the  teeth  and  the  position  of  the 
barbel  chiefly  distinguish  Symmctrurus  from  Semotilus.  {ffOfifisTpoq^  sym* 
metrical ;  oupdy  tail.) 

350.  S.  argryriosus  (Girard)  Jor. 

Body  elongated,  pretty  strongly  compressed.  Head  moderate,  cent 
siderably  compressed,  the  snout  subconical.  Mouth  moderate,  neariy 
horizontal,  the  lower  jaw  included,  the  maxillary  reaching  the  fhmt  of 
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the  eye.  Eye  large,  3^  in  head.  Scales  moderate,  very  silvery.  Lat- 
eral line  slightly  decorved.  Fins  rather  high.  Dorsal  fin  rather  in  ad- 
vance of  ventrals.  Caudal  fin  with  its  rudimentary  rays  few  and  little 
developed,  the  two  lobes  equal.  Brownish  above,  with  black  dotsf 
sides  and  below  bright  silvery.  Head  4J.  D.  9 ;  A.  8  5  Lat.  1. 60 ;  teeth 
2,  5-{4,  2).    L.  4  inches.    Presidio,  Oal. 

{Pogonxchthys  argt/reio»u8  Girard,  Proc.  Aca<l.  Nat.  Sci.  Pbila.  1854,  154 :  Leuco8omu$ 
arffyreio8U8  GUnther,  vii,  267.) 

97.~POGOIVI€HTHYS  Girard. 

(Girardy  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  13G:  typo  Pogoniohtkye  incBquilohus  B.  A 
Q,= Leuoiscus  macrolepidotiis  Ay  res.) 

Body  elongate.  Hea<l  small,  conical.  Mouth  moderate,  terminal^ 
normal ;  maxillary  with  a  well-developed  barbel ;  premaxillaries  protrac- 
tile. Teeth  2,  4-5,  2,  or  2,  5-5,  2,  hooked,  with  well-marked  grinding 
surface.  Scales  rather  large.  Lateral  line  continuous,  deCurved.  Dor- 
sal fin  beginning  rather  in  advance  of  ventrals.  Anal  basis  short. 
Caudal  fin  with  its  rudimentary  rays  numerous  and  greatly  developed, 
supported  by  strong  apophyses  of  the  caudal  vertebra?,  the  upper  lobe 
of  the  fin  considerably  longer  than  the  lower.  Intestinal  canal  short } 
peritoneum  brownish.    Species  of  large  size,    (r.mywv^  beard ;  lxOh<;^  fish.) 

851.  P.  macrolepidotas  (Ayres)  3oT,—Splil'ia\l. 

Body  elongate,  somewhat  compressed,  the  back  a  little  elevated,  the 
form  somewhat  that  of  Cycleptus.  Head  short,  slender.  Mouth  mod- 
erate, nearly  horizontal,  the  maxillary  reaching  front  of  orbit ;  lower 
jaw  included;  preorbital  longer  than  deep.  Eye  large,  4^  in  head; 
interorbital  space  convex.  Dorsal  fin  midway  of  the  body,  rather  in 
firont  of  the  ventrals.  Scales  rather  large,  moderately  imbricated.  Lat- 
eral line  decurved.  Fins  rather  large ;  upper  lobe  of  caudal  half  longer 
than  head.  Coloration  uniform,  somewhat  silvery.  Head  4J;  depth 
3|.  D.  9;  A.  8;  scales  10-6G-6;  Vert.  26  -f  15;  teeth  2,  5-5,  2.  L.  12 
inches.  Rivers  of  California.  Singularly  distinguished  from  our  other 
Cyprinidw  by  the  great  development  of  the  upper  lobe  of  the  caudal  and 
its  rudimentary  rays. 

(Pogonichihys  in<B<fuilolfus  Baird  &.  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  136 
(August),  and  U.  S.  Pac.  R.  R.  Surv.  x,  245:  Lcucosomua  incpquilobua  GUntber,  vii,  271: 
LeuciMcuB  macrolepidotud  Ayres,  Placer  Times  and  Transcript,  1854,  May  30 ;  Jordan, 
Proc  U.  8.  Nat.  Mns.  1880,  326.) 

•       97  (&).  STYPODON  Garman. 

(Gannan,  Bnll.  Mus.  Comp.  Zool.  viii,  90, 1681 :  type  Stypodon  sign\fer  Garm.) 

Body  oblong,  compressed,  covered  with  large,  deciduous  scales.    Lat- 
eral line  complete,  decurved.    Dorsal  and  anal  flns  short.    Mouth  small, 
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anterior:  preiuaxilhirics  protrnMilo. ;  tohl  of  lower  lip  not  croBsing tbe   ^ 
symphysis;  lower  J:i\v  tu'iu'hant,  without  horny  covering ;  no  barbell 
Gill  rakers   short.     Phaivn^eals  <tronfr.    Toeth  3-3,  of  the  Jfy/ocAi/a   . 
type,  ruori*  or  li*ss  fvliiHlriiMl,  with  roniulecl  grimlinjif  surfaces,  posterior   ■ 
more  ^lender  and  >uhcoiiJral.     .^r  -r-c.  stump;  oowv,  tooth.) 

352.  S.  «>»i{fllif<*l'  <>aniKi:i. 

Dorsal  and  vcntnd  outlint's  similar.  Eye  largo,  longer  than  suout, 
Mouth  ohliqtie,  thy  maxillary  not  reaching  front  of  eye.  Lower  jaw  the 
longer.  Pectorals  not  reaching  ventrals,  the  latter  to  anal.  Brown; 
silvery  below ;  a  broad  brown  lateral  band,  bordered  above  by  a  nar- 
row silvery  line.  Head  oij;  depth  3i|.  D.  8;  A.  8;  scales  6-35-2;  ^ 
''  teeth  3-3,  stout,  slumi>-like,  with  convex  summits."  Lago  de  Pamu,  / 
an  isolated  lagoon  in  Coahuila,  Mexico.     {Garman.) 

(Garniaii,  1.  r.  IM».> 

9§.— iTIVLOCHILUS  Agassiz.* 

(^ylocheihis  Agassiz,   Ainer.  J«)urii.   iSci.  Arts,   1855,  2*29:    typo  Mylocheiliu  lateraHt 
Agassiz  =  Leiiciscus  caurinua  Rich.) 

Body  elongate,  not  elevated,  little  ex)mpressed.  Head  rather  short, 
conic,  somewhat  pointed.  Mouth  rather  small,  little  oblique,  the  lower 
jaw  included ;  maxillary  with  small  barbel  at  its  end;  upper  jaw  pro- 
tractile. Scales  moderate  not  closely  imbricated.  Lateral  line  de- 
curved.  Dorsal  tin  beginning  nearly  opposite  ventrals.  Caudal  fin  with 
the  rudimentary  rays  little  developed.  Anal  basis  short.  Intestinal 
canal  about  as  long  as  body.  Teeth  2,  5-5y  2,  or  2,  .1-4,  2,  two  or  three 
of  those  in  the  main  row  molar,  mucih  enlarged,  blunt  and  truncate 
above.  (A  third  deciduous  row  sometimes  present,  according  toOiraidf 
in  this  genus  and  in  Mj/lopharodon;  we  have  seen  nothing  of  the  kind) 
Size  large.     {jinXo^^  grinder;  /?t;"c,  lip.) 

353«  in.  4*'aiirliius  (Ri<'h.'ir(l8f>n)  ()r<l. — Columbia  Chub. 

Eye  large,  shorter  than  snout,  5  in  head;  interorbital  space  broad, 
convex.  Mouth  horizontal  or  nearly  so,  the  maxillary  not  reaching  the 
front  of  the  eye ;  suborbital  bones  wide;  preorbital  elongate.  Color 
dark  above;  sides  silvery,  a  dark  lateral  band;  below  this  a  pate 
stripe;  under  which  is  a  dark  stripe  which  extends  abont  to  the  vent; 
fins  plain;  belly  and  pale  stripe  red  in  spring  males.  Head4f;  depth 
^.    D.  8;  A.  8;  scales  13-70-10;  teeth  2,  5-5, 2.     L.  12  inches.    StrewM 
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chiefly  west  of  the  Cascade  BaDge,  from  California  to  British  Colambia, 
often  entering  the  sea;  abundant. 

{Cjfprinus  (Leuciacns)  caurintu  Richardson,  Fanna  Bor.-Amer.  Fishes,  1836,  304 :  My- 
2ocheilu9  lateralis^  caurinuSf  and  fraterctdu$  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  213-215: 
Xeuco99mM$  caurinua  Gilnther,  vii,  270.) 

99.— IIIYL.0PHAR0D01V  Ayres. 

<Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  33:  type  Mylopharodon  robustus  Ayres  =  Gt7a 
oonooephala  B.  &  G. ) 

Body  elongate.  Head  large,  pike-like,  the  upper  jaw  not  protrae- 
tile;  no  barbel.  Teeth  2,  4-5,  2;  two  or  three  of  the  teeth  in  the  main 
TOW  molar,  truncate  or  bluntly  rounded  at  the  apex,  much  enlarged. 
Mouth  terminal,  rather  large,  with  thickened  lips.  Scales  rather  small. 
Lateral  line  continuous.  Dorsal  fin  inserted  behind  the  ventrals.  Anal 
basis  short.  Size  very  large.  This  genus  has  been  confounded  with 
Mylochilusj  from  which  it  differs  in  the  non-protractility  of  the  upper 
jaw.  (Shortened  from  Mylapharyngodon — fxuXo<;y  grinder ;  tpapuy^^  pha- 
rynx; (Jo ewv,  tooth.) 

354*  HI.  conocephalos  (Baird  &,  Girard)  Grd. 

Body  elongate,  subfusiform,  compressed.  Head  broad  and  depressed, 
the  snout  tapering,  almost  wedge-shaped.  Mouth  horizontal,  the  jaws 
about  equal,  the  mcxillary  extending  to  eye.  Eye  small,  about  7  in 
head,  2^  in  snout;  preorbital  elongate.  Intererbital  space  as  long  as 
maxillary,  3  in  head.  Scales  rather  small,  of  the  type  usual  in  the 
Pacific  coast  Cyprinidce.  Dorsal  fin  a  little  behind  ventrals.  Caudal 
fin  1^^  in  head ;  caudal  peduncle  very  long,  4J  in  length.  Color  dark, 
paler  below.  Head  3^;  depth  4§.  D.  8;  A.  8;  scales  17-74-7.  L.  18 
inches.  Bivers  of  California.  Next  to  the  species  of  Ptychochilus  the 
largest  of  our  Cyprinidce, 

{GUa  conaoephala  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  134:  Mylopharodon  ro- 
biutfu  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855, 33:  Mylopharodon  oonooephaluB  androhuslwi 
Grd.  U.  8.  Pac.  R.  R.  Surv.  x,  216;  GUnther,  vii,  262.) 

lOO.— PTY€IIO€HIIiCJS  Agassiz. 

(Ptychocheiliu  Agassiz,  Amer.  Joani.  Sci.  Arts,  1855,  229:  type  PtychocheiluB  gracilis 
Agassiz  =  LewA$cuB  oregonetuis  Rich. ) 

Body  elongated,  little  elevated,  the  caudal  peduncle  not  contracted. 
Head  long,  slender,  pike-like.  Mouth  nearly  horizontal,  widely  cleft, 
the  maxillaiy  extending  to  below  the  eye,  the  upper  lip  rather  below 
the  level  of  the  eye,  the  lower  jaw  included  both  anteriorly  and  later- 
ally; no  barbel;  lips  thick.  Scales  small,  little  imbricated,  mostly 
BuIL  Nat  Mas.  No.  16 15 


226      CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGY ^IV. 

longer  thau  deep.  Lateral  line  decorved.  Dorsal  fin  well  back,  some- 
what behind  ventrals.  Anal  basis  short.  Caudal  fin  strong,  its  radi- 
mentary  rays  not  greatly  developed.  Litestinal  canal  short  Teeth  2, 
5-4,  2;  the  straight  limb  of  the  pharyngeal  bone  extremely  long  and 
slender,  its  teeth  wide  apart,  subconical,  scarcely  compressed,  and  bnt 
slightly  curved  at  tip,  the  hook  being  turned  in  the  direction  of  the 
angle  of  the  bone  j  no  trace  of  grinding  surface.  Fishes  of  very  large 
size,  reaching  a  length  of  more  than  4  feet,  the  largest  of  the  Leaciscine 
Cyprinidas.  With  a  general  resemblance  to  Squalius  and  Gito,  this  genns 
differ  strongly  in  the  form  of  the  pharyngeal  bones  and  teeth,  {ttcuj^j 
fold;  ;^et^.0T,  lip;  the  skin  of  the  month  behind  the  jaws  being  folded.) 

355.  P«  oregonensis  (Rich.)  Gvd.—Sacramento  **Pike,^ 

Body  comparatively  robust,  with  stout  caudal  peduncle.  Mouth  large, 
the  maxillary  reaching  middle  of  the  eye.  Eye  small,  2J  in  snout,  7} 
in  head ;  in  young  specimens  the  eye  is  proportionately  much  larger. 
Lateral  line  strongly  decurved,  much  nearer  belly  than  back.  Coloration 
olivaceous ;  the  fins  in  spring  with  red  or  orange ;  scales  thickly  punctate 
with  dark  dots.  Head  4 ;  depth  5.  D.  8;  A.  8;  scales  12-73-6  (13-79-9 
in  Columbia  Biver  specimens);  teeth  2,  5-4,  2  (in  all  specimens  exam- 
ined ;  not  2,  5-5,  2,  nor  2,  4-4,  2).  L.  3-5  feet.  Elvers  of  the  Pacific 
slope,  chiefly  west  of  the  Sierra  Nevada.    Largest  of  our  Cyprinidit. 

(Cyprinu8(Leuci8cus)oregonen9i8  Richardson,  Faana  Bor.-Amer.  iii,  305,1836:  Ptfcko- 
cJieiltts  gracilis  and  major  Agassiz,  Amer.  Joani.  Sci.  Arts,  1855,  229:  GUa  grtmdu 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  18:  Ptychooheilus  oreganensU  and  gnmiit 
Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  298-300:  Leudscus  grandia  and  aregonetttk  GtiD- 
ther,  vii,  239.) 

356.  P.  rapax  Grd. 

Body  shorter  and  deeper  than  in  Pt  oregonensis.  Head  similar,  rather 
more  depressed  above.  Mouth  large,  the  maxillary  reaching  middle  of 
eye.  Lateral  line  moderately  decurved,  passing  along  the  median  line 
of  the  body  between  dorsal  and  ventrals.  Dorsal  inserted  but  little  be- 
hind ventrals.  Coloration  dark;  the  sides  somewhat  clouded;  fins 
plain.  Head  3|;  depth  4§.  D.  9;  A.  8;  Lat.  1.  78.  L.  12  inches. 
Monterey,  California.    Perhaps  not  distinct  from  the  foregoing. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.'  1856,  209,  and  U.  S.  Pac.  B.  B.  Snrv.  x/300.) 
857.  P.  harfordf  Jor.  &  Gilb. 

Form  of  P.  oregonensis^  but  more  slender,  the  lateral  line  similailf 
much  decurved.  Scales  much  smaller  than  in  P.  oregonensis.  OMdal  Ifitt 
deeply  forked,  the  pectoral  longer,  reaching  i  to  ventrala.*    Held  4; 
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depth  &}.    D.  8;  A.  7^  scales  17-90-9;  teeth  2,  5-4,  2.    L.  30  inches. 
Sacramento  Kiver,  with  P.  oregoneims^  but  less  common  in  the  markets. 

(Jordan  &.  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1881.) 

358.  P.  locias  Qr^.— Colorado  *' Pike'\ 

Body  slender,  elongate,  with  long,  slender,  depressed  head ;  the  fonn 
and  general  appearance  being  that  of  Pf.  oregonensis.  Maxillary  reaching 
past  anterior  margin  of  the  eye.  Eye  small,  2^  in  snout,  7  in  head. 
Lateral  line  very  strongly  decnrved.  Fins  low,  the  dorsal  evidently 
behind  ventrals.  Scales  very  small.  Coloration  plain,  darker  above. 
Head  3J;  depth  5 J.  D.O;  A.  9;  Lat.  1.  104;  teeth  2, 4-5,  2.  Colorado 
Biver;  abundant. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  S.  Mcx.  Bound.  Surv.  Iclith. 
05.) 

1#1.— OIIiA  Balrd  A  Girard. 
(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  363:  typo  Gila  rohuaia  B.  &  G.) 

Body  elongate,  little  compressed,  the  back  arched,  especially  in  the 
adult;  the  caudal  peduncle  typically  extremely  long,  slender,  con- 
tracted, much  narrower  than  the  base  of  the  caudal  fin,  which  is  widely 
forked,  with  its  basal  fulcra  very  much  developed.  Head  in  typical  spe- 
cies broad,  depressed,  its  profile  concave.  Mouth  large,  horizontal,  and 
overlapped  by  the  broad  snout.  Dorsal  fin  behind  the  middle  of  tlie 
body,  slightly  behind  ventrals.  Anal  basis  short.  Intestinal  canal  short . 
Scales  very  small,  little  imbricated,  sometimes  scarcely  imbricate  at  till, 
longer  than  deep,  especially  posteriorly.  No  barbel.  Pseudobranchite 
present.  Teeth  2,  5-4,  2,  close  set,  compressed  and  hooked,  without 
grinding  mrface.  Yertebrse  about  46  (5  or  6  more  than  usual  in  Squaliiift). 
Intestinal  canal  short;  peritoneum  dusky.  Species  of  large  size,  the 
typical  form  remarkably  unlike  the  usual  Cyprinoid  type,  but  varying 
through  a  series  of  intermediate  forms  directly  into  SqtialiuSj  so  that 
the  genu.s  is  hardly  distinguishable  by  any  definite  technical  character, 
unless  the  greater  number  of  vertebne  be  found  constant.  {Oilay  the 
name  of  the  river  where  the  typical  species  was  first  obtained.) 

*  Head  depressed  anteriorly,  tho  occipital  region  bigh,  so  that  the  profile  is  nota1)ly 
concave. 

359.  G.  elegans  B.  &  G. 

The  extreme  species  of  this  type.  Body  elongate,  somewhat  com- 
pressed, the  region  before  the  dorsal  elevated,  forming  a  sort  of  hump, 
the  dorsal  fin  inserted  on  the  downward  slope  of  the  back,  so  that  its 
base  is  qoitcf  oblique.    Caudal  peduncle  extremely  long  and  slender,  as 
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broad  as  deep,  aod  ne^arly  terete,  its  length  (from  end  of  anal  to  middle 
of  base  of  caudal)  1^  times  the  length  of  the  head,  its  least  depth  about 
one-seventh  of  its  length,  its  extremity  dilated  and  compressed.    Head 
short,  broad,  the  snout  depressed  and  broadly  rounded ;  the  anterior 
part  of  the  head  from  behind  the  eyes  broad  and  depressed;  the  pos- 
terior part  high,  so  that  the  profile  forms  a  concave  arc.    Mouth  rather 
large,  nearly  horizontal,  the  upper  lip  on  the  level  of  the  lower  part,  of 
orbit,  the  maxillary  extending  to  the  front  of  the  orbit,  the  lower  jaw 
on  all  sides  included.    Skin  of  the  lower  jaw  hard.    Eye  small,  anterior, 
placed  low,  5  in  head.     Isthmus  narrow.     Gill-rakers  rather  weak. 
Fins  all  long  and  falcate.    Pectorals  reaching  ventrals.    Oaudal  fin 
deeply  forked,  its  lobes  long  and  i)ointed,  the  upper  somewhat  the 
longer;  the  rudimental  basal  rays  strong,  about  12  in  number  on  each 
sides.    Scales  scarcely  imbrfcatedat  all,  on  the  caudal  peduncle  hardly 
touching  each  other,  on  the  sides  of  the  body  much  longer  than  deep; 
their  texture  thin  and  membranaceous;  scales  on  back  and  belly  much 
smaller  than  those  on  the  sides.    Coloration  bluish  above,  pale  below. 
Head  6;  depth  5.    D.  9;  A.  10;  scales  23-98-10;  teeth  2,  4-5,  2.    L.12 
inches.    Colorado  and  Gila  Elvers. 

(Baird  <fe  Girard,  Proc.  Acad.  Nat.  Set.  Phila.  1853,  369 ;  Girard,  U.  S.  Pac.  B.  R. 
Surv.  X,  286 :  Leucisctu  elegans  Gttnther,  vii,  241. ) 

360.  G«  robusta  Baird  &  Girard. 

Body  elongate,  the  back  elevated  and  the  head  depressed  as  in  6. 
elegansj  but  the  caudal  peduncle  notably  stouter,  its  least  depth  about 
one-third  its  length,  3|  in  the  length  of  the  head.  Mouth  large,  the 
upper  lip  on  the  level  of  the  lower  part  of  the  orbit,  the  maxillary  reach- 
ing past  the  front  of  the  orbit.  Fins  rather  lower  than  in  O.  elegansj 
the  pectorals  in  the  male  reaching  the  ventrals,  but  falling  short  in  the 
female.  Eye  small,  low,  anterior,  5-8  in  head.  Lateral  line  much  de- 
curved.  Coloration  plain.  Head  4;  depth  5.  D.  9;  A.  9;  scales 
17-90-10 ;  teeth  2,  5-4,  2.    L.  13  inches.    Bio  Colorado  and  Bio  Gila. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  368,  and  U.  8.  Pao.  B.  K.  Sorv. 
X,  285:  LeuciscuB  robustua  GUnther,  vii,  241.) 

361.  O.  ffrabamf  Baird  «&  Girard. 

General  form  of  the  preceding,  with  similar  head  and  caudal  pednn- 
cle,  but  with  rather  larger  and  more  closely  imbricated  scales.  Upper 
lip  below  level  of  eye,  maxillary  reaching  front  of  orbit.  Caudal  fln  less 
deeply  forked,  and  pectorals  not  reaching  nearly  to  ventrals.    Coloro- 
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tion  plaiu,  darker  above.    Head  3|;  depth  4}.    D.  9;  A.  9^  Lat.  1.  82. 
Rio  Gila  and  Colorado  Basin. 

(Baird  &,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Oirard,  U.  8.  Mex.  Bound. 
Surv.  Icbth.  Gl :  Leuciacus  grahami  GUntlier,  vii,  242:  Ptyehocheilui  vorax  Qirard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1850,  209,  and  U.  8.  Pac.  R.  R.  Surv.  x,  301.  The  type  of 
**vorax^*  examined  by  us  is  a  true  Gila,) 

3II9.  G.  affinis  Abbott. 

A  species  allied  to  the  preceding,  described  as  follows :  '^  The  body  is 
slender,  tail  greatly  attenuated,  head  constituting  something  more  than 
one-fifth  of  the  total  length.  Eye  rather  small,  subelliptical,  its  diam- 
eter G^  times  in  the  entire  length  of  the  head.  The  i)osterior  extremity 
of  the  maxillary  extends  to  a  vertical  line  drawn  posteriorly  to  the  an- 
terior edge  of  the  orbit.  Anterior  margin  of  the  dorsal  fin  nearer  the 
base  of  the  caudal  than  the  extremity  of  the  snout.  Anterior  margins 
of  the  ventral  fins  somewhat  nearer  the  extremity  of  the  snout  than  the 
base  of  the  caudal.  The  lateral  liiK  is  nearly  concurrent  with  the  ven- 
tral outline.  The  numbers  of  the  fin-rays  are :  D.  10 ;  P.  16  j  V.  8  j  A. 
0 ;  C.  28^."  {Abbott.)  Dull  violet  above,  pinkish  below.  Eiinsas  River ; 
Platte  Eiver.  (We  have  some  time  since  examined  specimens  from 
Platte  Kiver,  and  thought  them  distinct  from  O.  robusta  and  G,  grahami^ 
but  having  lost  our  notes  are  unable  to  add  to  Dr.  Abbott's  account.) 

(Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  474.) 
sua.  G.  graeilis  Baird  &  Girard. 

Body  slender,  the  back  not  much  elevated,  the  caudal  peduncle  not 
very  slender,  about  twice  as  long  as  deep.  Head  large,  its  upper  pro- 
file not  very  strongly  concave.  Mouth  large,  terminal  and  oblique,  the 
upper  jaw  scarcely  longer  than  the  lower,  maxillary  reaching  past  the 
front  of  the  eye.  Interorbital  space  broad.  Pectorals  falling  consid- 
erably short  of  ventrals.  Caudal  deeply  forked.  Dorsal  well  behind 
ventrals.  Head  3 J ;  depth  ^.  D.  9  5  A.  9 ;  Lat.  I.  88.  Gila  and  Col- 
orado Rivers. 

(Baird  &,  Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  369;  Qirard,  U.  S.  Pac.  R.  R. 
Sanr.  x,  2S7:  Lcuvmcm  sunmenna  Qttnther,  vii,  241.) 

**  Head  conical,  scarcely  depressed,  the  profile  not  concave. 
a.  Belly  Bcal^. 

364.  0«  cmoril  Baird  &  Girard. 

Body  slender,  the  back  not  notably  arched.  Caudal  peduncle  very 
slender,  its  least  depth  about  one-fifth  its  length.  Head  rather  small, 
conic,  scarcely  depressed  above  the  eyes,  its  profile  continuous  with  that 
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of  the  back.  Mouth  small,  nearly  termiual,  the  maxillary  not  reaching 
to  the  front  of  the  orbit.  Eye  rather  large,  anterior,  not  placed  low. 
Scales  small,  especially  on  the  back  and  belly,  the  exposed  sorfaces 
longer  than  deep.  Fins  large;  the  pectorals  reaching  ventrals;  the 
caadal  deeply  forked.  Dorsal  fin  inserted  nearer  the  top  of  snout  than 
to  the  base  of  caadal.  Head  4^;  d#pth  4^.  D.  9;  A.  9;  Lat.  I.  98.  Bio 
Gila.    {(Hrard.) 

(Bairtl  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388 ;  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  62:  Leuciioua  emorii  Giiuther,  vii,  242.) 

365.  O.  nacrea  Cope. 

Body  rather  slender ;  profile  and  interorbital  region  gently  convex. 
Maxillary  not  reaching  line  of  orbit.  Caadal  pednncle  slender,  its  least 
depth  4  in  head.  Eye  5  in  head.  Pectorals  not  reaching  ventrak 
Dorsal  behind  ventrals.  Silvery  white;  back  narrowly  dark-shaded; 
X>ectoral  fins  pink.  Head  4;  depth  4f.  D.  9;  A.  10;  scales  21-f-13; 
teeth  2,  5-4,  2.    Green  Kiver  (Rio  Colorado).    (Cope.) 

(Copo,  Hayden'8  Geol  Siirv.  Wyom.  1870,  441,  1872. 
aa.  Belly  scaleletts. 

366.  O*  scminuda  Copo  <&  Yarrow. 

Body  moderately  deep,  with  slender  and  tapering  candal  pednnde, 
the  least  depth  of  which  is  about  one-third  its  length.  Back  little  ele- 
vated, not  arched  in  front  of  dorsal.  Head  small,  transversely  convex, 
its  profile  continuous  with  that  of  the  back  and  not  concave.  Month 
rather  small,  oblique,  terminal,  the  upper  lip  opposite  the  middle  of  the 
orbit,  the  maxillary  not  reaching  the  line  of  the  orbit  Eye  large,  rather 
anterior,  but  not  very  low,  its  length  4  in  head.  Fins  moderate.  Dor- 
sal slightly  behind  ventrals.  Brownish  above,  lower  fins  pink.  Head 
5;  depth  oj.  D.  10;  A.  10;  scales  21-98-12;  teeth  2,  5-4,  2.  L.  6 
inches.  Eio  Virgen,  in  Utah.  (Cope.)  This  species  forms  a  transitioQ 
to  Squalius  and  other  normally  formed  Cyprinidce. 

(Cope  &  Yarrow,  Zoul.  Wheelei^s  Expl.  W.  100th  Mer.  v,  666, 1876.) 

109.— SqUAIilUS  Bonaparte. 
Dace, 

(HsZestes  Bonaparte;  Cheonda,  Tigomay  Siboma,  and  Clinoatomui  QiruriL) 

(Bonaparte,  Fauna  Italica,   1837,   IF  6:  type  Cyprinus  leucUous  h.,  the  European 
"Dace^) 

Body  oblong,  compressed  or  robust,  covered  with  moderate  or  small 
scales,  which  are  not  closely  imbricated.  Lateral  line  complete,  de- 
curved.  Mouth  large  or  small,  usually  terminal,  the  lips  normal,  with- 
out barbel.    Teeth  mostly  2,  5-4,  2,  sometimes  2,  6-5^  2,  or  1, 5-4^  8, 
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liooked,  with  naiTOw  grinding  surface  or  none.  (Grinding  surface 
present  in  S^t^uilitis  letidscuay  obsolete  in  most  of  our  species.)  Anal 
basis  short  or  somewhat  elongate.  Dorsal  iin  posterior,  usually  behind 
ventrals.  Intestinal  canal  short.  Size  generally  large.  A  very  large 
group,  one  of  the  largest  current  genera  in  ichthyology,  represented  by 
numerous  species  in  the  rivers  of  Europe,  Asia,  and  North  America. 
Most  of  our  species  have  been  poorly  defined.  The  majority  of  Oirard's 
original  types  have  been  preserved,  and  the  descriptions  here  given  are 
mainly  taken  from  them.  Much  larger  series  of  each  form  are  neces- 
sary before  the  species  can  be  properly  discriminated.  Individual  irreg- 
ularities in  dentition  are  common  in  this  genus.  (From  squaltiSy  a 
shark  ^  some  early  writers  on  ichthyology  having  called  the  typical  s[>e- 
cies  SqtuUm  minor j  for  no  evident  reason.) 
The  species  may  be  divided  as  follows: 

*  Teeth  normally  without  grindlDg  surface. 

t  Caudal  peduncle  not  very  stout,  it«  least  depth  not  two-thirds  the  length  of  the 
head.* 
t  Mouth  very  wide,  the  lower  Jaw  much  projecting  beyond  upper,  the  upper  lip 
on  the  level  of  th^  middle  of  the  pupil,  and  the  maxillary  reaching  to  be- 
low the  pupil ;  body  elongate,  compressed ;  dorsal  well  backward  (Cu- 

NOSTOMUS  Grd. ) elongatus,  vandoisuluSj  eaiw,  funduloidea, 

tt  Mouth  moderate  or  smaU,  terminal,  oblique,  the  lower  Jaw  little  projecting, 
premaxillary  below  the  level  of  the  pupil,  and  the  maxillary  not  reaching 
to  the  pupil.    (TiGOMA  Grd.) 

a.  Anal  basis  elongate,  its  rays  10-12 hydrophlaXf  tamiOf  monianuSy  humholdtL 

aa.  Anal  basis  short,  its  rays  6  or  9. 
h.  Scales  in  lateral  line  50-65. 

crwnreuSf  arcfenoctM,  pandora,  margaritiu,  gula,  pulcher, 
egregiuSf  lineatus,  graciliSf  canformis,  bioolor,  obemSf  pvrpureuB. 
hb.  Scales  in  lateral  line  65-80. 

pulchellua,  intermediua,  alioiai,  copei,  niger,  conaperstia, 

ft  Caudal  peduncle  very  deep  and  compressed,  its  least  depth  nearly  equal  to  the 

greatest  depth  of  the  head;  dorsal  over  ventrals;  scales  rather  large 

(SiBOMA  Girard) gihho»us. 

**  Teeth  with  evident  grinding  surface.    (Squalius.) 

c.  Robust  species,  the  depth  3-0^  ^Q  length;  lateral  line  less  than  60. 

rhomaleu8,  squamatuSf  atrariuSf  cra»8U8, 

CO,  Slender  species,  the  depth  4-4^  in  length ;    lateral  lino  00-70  (Cheoxda 

Grd.) can^leu9,  cooperiy  nigrescenSy  modestus, 

*  Teeth  (normally)  without  grinding  surface  (various  irregularities  often  present,  so 

that  the  character  has  little  value), 
t  Caudal  peduncle  not  very  stout,  its  least  depth  not  two-thirds  the  length  of  the 
head. 
^  Month  very  wide,  the  lower  Jaw  much  projecting  beyond  upper,  the  upper 
lip  on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reach- 
ing to  below  the  pupil ;  body  elongate,  compressed ;  dorsal  well  back. 
{CUnotUmua  Girard.*) 

*Qinid|  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  211:  type  Luxilua  elangatiu  Kirtland 
(xXivcj,  to  inoline;  6x6^0^  mouth.) 
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867.  S.  elonffatus  (Klrtland)  J.  &  Q.—Bed-nded  Shiner, 

Body  elongate,  compressed.  Head  long,  rather  pointed.  Mouth  very 
large,  oblique;  the  lower  jaw  notably  projecting,  with  a  small  knob  at 
the  symphysis;  upper  lip  on  the  level  of  the  pupil;  maxillary  extending 
to  the  middle  of  the  orbit;  posterior  angle  of  opercle  acute.  Eye  mod- 
erate, nexirly  4  in  head.  Scales  very  small.  Fins  short  and  high,  the 
dorsal  somewhat  behind  ventrals.  Lateral  line  decurved.  Color  dark 
bluish;  the  scales  mottled  with  paler;  sides  with  a  broad  black  band; 
belly  more  or  less  silvery;  the  front  half  of  the  lateral  band  bright 
crimson  in  spring  males;  the  belly  and  lower  fins  more  or  less  reddened; 
a  dark  vertebral  band.  Head  4;  depth  5.  D.  8;  A.  9;  scales  10-7(X-5; 
teeth  2,  4-5,  2.  L.  5  inches.  Great  Lakes  and  Upper  Mississippi  Val- 
ley, chiefly  from  Pennsylvania  to  Minnesota. 

{Luxilus  elongatuB  Kirtland,  Rept.  Zool.  Ohio,  169,  and  iu  Boat.  Journ.  Nat.  Hist. 
iii,  339 :  Leudacus  elongaius  Giiuther,  vii,  245:  Clinostomua  elongatua  Girard,  Plt>c.  Acad. 
Nat.  Sci.  Phila.  1856,  212 :  Gila  elongata  Jordan,  300 :  CHtioatomtta  proriger  Cope,  Cjpr. 
Peun.  375:  Leucisous  proriger  Giinther,  vii,  245:  GiUi  proriger  Jordan,  300  (may  be  a 
different  species;  sides  more  compressed  and  more  silvery;  Lat.  L  63;  teeth  3,  4->>,  1; 
common,  with  the  other.) 

I 

36§.  S.  vandoisnlas  (Val.)  Jor  <&  Gilb. 

Body  oblong,  deep  and  compressed.  Head  rather  large.  Month 
large,  oblique,  the  lower  jaw  projecting,  and  the  mandible  extending 
to  the  pupil.  Eye  moderate,  3^  in  head.  Lateral  line  decurved.  Color 
bluish  green;  some  of  the  scales  of  the  back  irregularly  darker,  pro- 
ducing a  mottled  appearance ;  no  dark  lateral  band ;  males  in  spring 
with  the  region  behind  the  head  and  above  the  pectorals  as  far  back 
as  the  anal  of  a  bright  rose-red,  brightest  anteriorly.  Head  3|;  depth 
3§.  D.  9;  A.  8;  Lat.  1.  53;  teeth  2,  5-5,  2.  L.  5  inches.  Virginia  to 
Greorgia;  abundant. 

{Leuciscus  vandoisultu  Cnv.  &  Val.  xvii,  317:  Clinostomua  affinie  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1856,  212:  Leuciacua  vandoiaulua  Giinther,  vii,  256:  Leudaeug  a/Mt 
Gnnther,  vii,  257:  Clinoatomua  affinia  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1868,  228: 
Gila  vandoiaula  Jordan  &  Bray  ton,  Bnll.  U.  S.  Nat.  Mns.  xii,  24.) 

869.  Sm  estor  Jordan  &  Brayton. 

Body  elliptical-elongate,  compressed,  the  caudal  peduncle  rather  long, 
but  not  so  long  as  head.  Head  very  long  and  large,  flattish,  but  not 
broad  above.  Mouth  larger  than  in  any  other  of  our  CyprinidiBj  very 
oblique,  the  upper  jaw  on  the  level  of  the  pupil,  the  maxillaries  ex- 
tending to  opposite  the  middle  of  the  orbit,  the  length  of  the  gape  a 
little  more  than  half  the  length  of  the  head,  the  lower  jaw  considerably 
the  longer.    Eye  rather  large,  less  than  snout,  4  in  head.    Scales  mod- 
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erate.  Lateral  line  strongly  decurved;  23  series  of  scales  in  front  of 
dorsal  fin.  Fins  high.  Color  dark  olive  above,  many  scales  irregularly 
darker^  sides  silvery;  no  dark  lateral  baud;  a  broad  shade  of  deep 
rose-color  along  the  sides  in  spring  males,  below  which  most  of  the 
belly  is  bright  crimson,  these  red  colors  brightest  anteriorly.  A  nar- 
row, dark  lateral  streak  like  a  pencil-mark,  irom  head  to  tail,  overlaid 
by  the  scales.  Head  3§;  depth  4^.  D.  8;  A.  8;  scales  8-50-5;  teeth 
2,  5-4,  2.    L.  4  inches.    Cumberland  and  Tennessee  Bivers. 

(Gila  eator  Jordan  &.  Brayton,  Bull.  U.  S.  Nat.  Miis.  xii,  66:  Gila  eaUtr  Jordan,  300.) 

370.  S.  fandnloides  (Grd.)  Jor.  &  Gilb. 

Body  rather  elongate,  somewhat  compressed,  with  arched  back  and 
rather  slender  caudal  peduncle,  the  latter  longer  than  head.  Head 
moderate,  smaller  than  in  any  of  the  preceding  species.  Mouth  as  in 
the  preceding,  but  less  deeply  cleft.  Eye  large,  3  in  head.  Dusky 
above;  a  dark  lateral  band,  with  a  narrower  pale  streak  above  it;  belly 
and-  lower  part  of  head  yellowish,  red  in  males  in  spring.  Head  4^; 
depth  4^.  D.  8;  A.  8;  scales  9-48-4;  teeth  2,  5-4,  2.  Streams  tribu- 
tary to  Chesapeake  Bay,  south  to  North  Carolina.    {Cope.) 

{Clitu>8U)mu9  fitnduloidea  and  carolinus  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1856,212: 
CUno8t4fmu8  funduloides  Cope,  Cypr.  Penn.  376:  Zeuciscus  funduloidea  GUnther,  vii,  256.) 

ft  Month  moderate,  terminal,  oblique,  the  lower  jaw  little  projecting,  the  premaxillary 
below  the  level  of  the  pupil,  and  the  maxi llary  not  reaching  to  pupil.    ( Tigoma 
Girard.*) 
a.  Anal  basis  elongate,  its  rays  10-12. 

371.  S.  liydrophlox  (Cope)  Jor.  <&  Gilb. 

Body  rather  slender.  Head  small ;  front  straight.  Mouth  rather  small, 
oblique,  the  maxillary  just  reaching  line  of  orbit,  lower  jaw  projecting. 
Eye  small,  5  in  head,  1^  in  interorbital  width.  Anal  fin  long.  Color 
olive  above,  with  a  dusky  lateral  border,  below  this  a  crimson  band, 
and  still  lower  a  blackish,  baud,  which  runs  above  the  lateral  line  to  the 
base  of  the  caudal  fin ;  cheeks,  sides,  and  belly  crimson  anteriorly  in 
males,  silvery  in  females.  Head  4f;  depth  4J.^  D.  8;  A.  11;  scales 
15-58-7 ;  teeth  2, 5-4, 2.  L.  G  inches.  Blackfoot  Creek,  Idaho.  ( Cape.) 
A  species  intermediate  between  the  typical  OUnostami  and  the  TigomcBj 
closely  related  to  8.  montanusy  etc. 

(CUnoBtomu9  hydrophlox  Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  475,  1872.) 

*QiraTd,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  205:  type  Gila  puckella  B.  &  G.    (A 
coined  name.  ^ 
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87  3.  S.  taenia  (Cope)  J.  &  Q.^Leather-nded  Minnow, 

Body  rather  elongate,  bat  deep  and  compressed,  formed  as  in  Clinth 
8tomtui  proper.  '  Head  rather  small,  short,  compressed,  but  broad  above, 
the  jaws  eqaal.  Mouth  oblique,  short,  the  maxillary  reaching  the  ftont 
of  the  orbit,  the  upper  lip  opposite  middle  of  orbit.  Bye  large,  3^  in 
head,  equal  to  interorbital  space.  Lateral  line  decurved;  33  scales  in 
front  of  the  dorsal  fin.  Coloration  greenish  silvery  j  the  back  dusky ;  a 
blackish  lateral  band,  between  two  silvery  stripes;  the  lateral  band  and 
below  bright  orange,  red  in  the  males.  Head  4^;  depth  4.  D.  9;  A. 
10  or  11 ;  scales  12-58-5.  L.  3-5  inches.  Salt  Lake  Basin ;  abundant 
in  Prove  River.  Very  close  to  the  next,  diflFering  in  shorter  anal  and 
rather  deeper  body. 

(Clinostomwi  twnia  Proc.  Amer.  Phil.  Soc.  Phila.  1874;  133:  Gila  tcenia  Cope,  Zool. 
Wheeler's  Expl.  W.  100th  Mer.  v,  658.) 

373.  S.  montanns  (Cope)  J.  &  G. 

Body  rather  slender.  Muzzle  decurved,  obtuse,  but  lessee  than  in  & 
tcenia.  Jaws  equal ;  end  of  maxillary  extending  beyond  margin  of  orbit 
Eye  large,  3^  in  head,  equal  to  interorbital  space.  Anal  fin  elongate. 
Lateral  line  decurved.  Olive  above;  a  dark  lateral  band;  sides  crimson 
in  males.  Head  4;  depth  4.  D.  9;  A.  12;  scales  12-56-6.  L.  3^  inches. 
Idaho  to  Arizona;  abundant  in  the  Utah  Basin,  with  the  preceding. 

{Clino8tomii3  moniamis  Cope,  Haydeu's  Gcol.  Surv.  Mont.  1871,  476,  and  Proc.  Acad* 
Nat.  Sci.  Phila.  1874,  13G:  Gilu  montana  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v, 

657.) 

874.  S.  hnmboldti  (Grd.)  J.  <&  G. 

Body  short  and  deep.  Head  moderate.  Modth  terminal,  oblique, 
the  cleft  rather  short,  the  maxillary  reaching  front  of  eye.  Eye  large,  4 
in  head.  Lateral  line  little  decurved.  Dorsal  fin  rather  behind  ven- 
trals.  Anal  fin  rather  elongate.  Color  bluish;  sides  with  two  dusky 
lateral  bands.  Scales  large.  Head  4;  depth  3.  D.  8;  A.  12;  scales 
12-56-8;  tieth  2,  4-5,  1.    Humboldt  River,  Nevada. 

(Tigoma  humboldti  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 206,  and  U.  8.  Pmc.  B.  K. 
Surv.  X,  291.) 

aa.  Anal  basis  short,  its  rays  8-9. 
b.  Scales  in  lateral  line  50-65. 

375.  S.  cruoreus  J.  &  G. 

Body  moderately  elongate,  symmetrical,  not  strongly  compressed. 
Head  broad,  rounded  above,  maxillary  reaching  fix>nt  of  eye*  1^ 
rather  large,  4^  in  head.  Lateral  line  running  low.  Dorsal  a.  litUe 
behind  ventrals,  scarcely  nearer  base  of  caudal  than  snout.     Candal 
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evenly  forked.  Pectorals  abort,  not  reaching  nearly  to  ventrals;  ven- 
trals  to  vent.  Dusky  bloisli;  sides  dark^  a  red  spot  at  bases  of  ven- 
trals  and  anal.  Head  4;  depth  4.  D.  9;  A.  8;  scales  lI-5(>-6^  teeth 
2,  5-4,  2.    L.  G  inches.    Utah  Lake. 

(Jordao  ^  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 461.) 

376.  8.  ardesiacas  (Cope)  J,  &Q. 

Body  rather  stout,  compressed.  Head  heavy,  muzzle  short.  Mouth 
short,  very  oblique,  the  jaws  about  equal,  the  maxillary  reaching  past 
the  front  of  the  large  eye.  Eye  4  in  head.  Pectoral  fin  long,  nearly 
readiing  anal.  Olivaceous  above;  a  narrow  dark  lateral  band,  follow- 
ing the  direction  of  the  back.  Aual  fin  short.  Head  3^;  depth  4^. 
D.  8;  A.  8;  scales  17-G3-8;  teeth  2, 5-4, 2.  L.  4  inches.  Exact  locality 
unknown;  probably  Nevada. 

{Gila  ardeaiaca  Cope,  Zool.  Wheeler's  Expl.  W.  lOOtli  Mer.  v,  660.) 
3YT.  S.  pandora  (Cope)  J.  <&  G.—Chub  of  the  Rio  Grande;  Peacadito. 

Body  fusiform.  Head  small,  broad  and  leather  flat  at  the  muzzle. 
Jaws  equal,  maxillary  not  reaching  line  of  orbit.  Eye  small,  6 J  in  head. 
Dorsal  fin  posterior.  Silvery,  darker  above.  A  broad,  ill  -defined  lateral 
band.  Physiognomy  of  Ceraiichthys  rather  than  of  Squalius.  Head  4; 
depth  ^.  D.  8;  A.  8;  scales  17-61-9  (17-59-10  to  18-65-11);  teeth 
normally  2, 5-4,  2,  sometimes  2,  4-4,  2,  or  even  1,  4-4, 1,  in  abnormal  or 
immature  specimens;  the  second  tooth  sometimes  with  a  small  grin^ng 
surface.  L.  8  inches.  Rio  Grande  region.  "The  most  abundant  fish 
in  New  Mexico,"  and  quite  variable  in  characters  usually  very  constant 
among  these  fishes. 

{ClinostomuB pandora  Cope,  Hayden's  (5eol.  Siirv.  Mout.  1871,  475.) 

378.  S.  marirarttas  (Copo)  J.  &,  G. 

Body  stout  and  thick,  little  compressed,  the  back  somewhat  elevated. 
Caudal  peduncle  thick.  Head  blunt,  thick  and  rounded.  Mouth  small, 
terminal,  oblique,  the  upper  lip  below  the  orbit,  the  maxillary  not  reach- 
ing the  line  of  the  orbit.  Eye  rather  large.  Scales  rather  small.  Lat- 
eral line  decurved.  Fins  rather  large.  Dorsal  fin  posterior.  Colora- 
tion above  dusky  olive;  sides  plumbeous  silvery;  belly  white,  crimson 
in  spring  males;  snout  dusky;  fins  plain;  scales  punctate.  Head  4; 
depth  4.  D.*  8;  A.  8;  scales  11-58-8;  teeth  2,  5-4,  2.  L.  3  inches. 
Susquehanna  Biver.  A  handsome  fish,  quite  unlike  any  other  American 
species,  resembling  most  Phoxinus  neogams. 

{Clino§iomu§  wuurgarita  Cope,  Cypr.  Penn.  1866,  377:  LeuoUeua  margarita  QUuther, 
Til,  246.) 
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379.  S.  KUla  (Cope)  J.  &  G. 

Body  rather  robust,  heavy  anteriorly.  Head  large,  with  wide  front 
and  broad,  oblique  mouth;  maxillary  reaching  front  of  eye.  Eye  5 
in  head,  2  in  interorbital  width.  Dorsal  fin  posterior.  Color  dusky 
above;  belly  silvery;  axils  of  fins  crimson  in  males.  Head  3J;  depth 
4§.  D.  8;  A.  8;  scales  lG-60-11;  teeth  2,  5-4,  2.  L.  7  inches.  New 
Mexico.    (Cope,) 

(Gila  gula  Copo,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  661.) 
8§0.  S.  pulcher  (Grd.)  Jor.  &  Gilb. 

Body  rather  slender,  little  compressed.  Head  rather  long  and  pointed. 
Mouth  oblique,  terminal,  the  jaws  about  equal,  the  maxillary  barely 
reaching  the  front  of  eye.  Scales  moderate.  Lateral  line  deenrved. 
Fins  large.  Dorsal  behind  ventrals,  its  tip  when  depressed  reaching 
the  posterior  base  of  the  anal.  Pectorals  nearly  reaching  ventrals. 
Coloration  brilliant;  dusky  above;  sides  and  belly  golden  (red  in  lifef); 
sides  with  a  vague  dusky  band.  Head  3^;  depth  4^.  D.  8;  A.  8; 
scales  13-63-7;  teeth  1,  4-4, 1,  without  grinding  sur&ce.  L.  6  inches. 
Chihuahua  Eiver.  A  handsome  species,  resembling  Squalius  ccdruleusj 
but  with  the  fins  larger  and  the  number  of  teeth  different.  Altlioagh 
Girard  places  this  fish  among  the  Tigomce  with  grinding  surface  on  the 
teeth,  we  are  unable  to  find  such  surface  on  his  typical  specimens. 
All  that  we  have  examined  have  the  teeth  sharp,  and  1,  4-4, 1.  If  this 
dentition  is  constant,  it  may  be  necessary  to  refer  8.  pulcher  to  a  differ- 
ent  genus. 

(Tigoma pulchra  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  andU.  S.  Mez.  Bound. 
Siirv.  Ichth.  65.) 

3§1.  S.  eirreirius  (Grd.)  J.  <&  G. 

Body  rather  elongate,  subfusitbrm.  Head  moderate.  Snout  thick- 
ish,  subconical.  Mouth  oblique,  the  jaws  equal,  the  maxillary  reaching 
front  of  orbit.  Eye  moderate,  4^  in  head.  Lateral  line  not  much  de- 
curved.  Color  bluish  black ;  sides  with  two  irregular  bands  of  dark 
spots ;  the  interspace  red  in  males.  Head  4 ;  depth  4.  D.  8 ;  A.  9 ;  Lat 
1.  65.    Great  Basin ;  exact  locality  unknown. 

{Tig&ma  egregia  Grd.  U.  S.  Pac.  R.  R.  Surv.  x,  291.) 

383.  S.  Uneatus  (Grd.)  J.  <&  G.  • 

Body  elongate,  subfusiform.  Head  moderate.  Snout  saboonieaL* 
Mouth  oblique,  lower  jaw  somewhat  included,  maxillary  reaching  to 
orbit.    Dorsal  fin  posterior.    Scales  small.    Lateral  line  with  an  tfj^tn 
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curve,  running  unusually  low.  Yellowish;  above  dusky,  with  darker 
spots  and  narrow  dark  lines.  Head  4^.  D.  8 ;  A.  8.  Utah  Basin ;  ex- 
act locality  not  known.    {Oirard.) 

(Tigoma  UMata  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1856,  206,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  292.) 

3§3.  S.  gnracilis  (Grd.)  J.  &  6. 

Described  as  still  slenderer  and  with  still  smaller  scales  than  in  S. 
Uneatus.  Lateral  line  little  decurved.  Snout  subconical,  rather  short. 
Coloration  plain,  dusky  above,  paler  below.  D.  8 ;  A.  7.  Exact  locality 
unknown-,  probably  from  Utah.    {Oirard.) 

(Tigoma  gracUU  Grd.  Proc.  Acad.  Nat.  Rci.  Phila.  185G,  206.) 

384.  S.  conformis  (B.  &  G.)  J.  «&  G. 

Body  robust,  rather  elevated.  Head  moderate,  the  mouth  rather 
small,  oblique,  maxillary  not  quite  reaching  eye.  Eye  moderate,  nearly 
5  iu  head.  Dorsal  fin  considerably  behind  ventrals.  Scales  large. 
Lateral  line  decurved.  Purplish  brown  above,  yellotvish  below.  Head 
3^ ;  depth  3J.  D.  8 ;  A.  8  j  scales  9-52-5 ;  teeth  2,  4-f,  !.  L.  4  inches. 
Tulare  Valley,  Caliibmia. 

(Lavinia  conformis  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  137:  Tigoma  conformU 
Grd.  U.  S.  Pac.  R.  R.  Surv.  x,  289.) 

385.  S.  bicolor  (Girard)  J.  <&  G. 

Body  robust,  heavy  anteriorly,  tapering  backward.  Head  long. 
Mouth  large,  the  maxillary  reaching  to  the  eye.  Eye  small,  6  in  head. 
Scales  rather  large.  Lateral  line  decurved.  Dorsal  fin  inserted  almost 
directly  over  ventrals.  Fins  rather  small.  Dusky  above,  sides  and 
below  silvery.  Head  3^ ;  depth  3J.  D.  8 ;  A.  8 ;  scales  13-64-6 ;  teeth 
2,  5-5,  2.    L.  12  inches.    Klamath  Lake,  Oregon. 

( rijoma  hioolor  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1H56,  20(5,  and  U.  S.  Paic.  R.  R. 
Surv.  X,  2^.) 

386.  S.  obesns  (Grd.)  J.  &  G. 

Body  short  and  compact,  the  caudal  peduncle  rather  slender.  Head 
smaU,  the  snout  short  and  rounded.  Mouth  moderate,  maxillary  reach- 
ing to  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  smaller  than  anal, 
nearly  median.  Scales  moderate.  Lateral  line  little  deflected.  Bluish 
gray  above,  yellowish  below.  Head  4 J.  D.  8 ;  A.  9.  Salt  Lake  Valley. 
{Oirard.) 

{Itgoma  obesa  Grd.  Proo.  Acad.  Nat.  Sci.  Phihi.  1856,  206,  and  U.  S.  Pac.  R.  R.  Siirv. 
X,  290.) 
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887.  S.  parpareus  (Grd.)  Jor. 

Stoat  and  compressed.  Head  long.  Lateral  line  decurved.  Dorsal 
fin  slightly  behind  ventrals.  Fins  all  small.  Blackish  above,  pale  be- 
low. Head  SJj  depth  3|.  A.  8;  scales  13-62-8;  teeth  2,  4-f,  f.  San. 
Bernardino,  Mexico. 

{Tigoma purpurea  Grd,  Proc.  Acad.  Nat.  8ci.  Phila.  1856,  206.) 
bb.  Scales  in  lateral  line  65-80. 

8§§.  S.  pnlcheUns  (B.  &  G.)  J.  <&  G. 

Body  long  and  slender,  the  candal  pednncle  rather  narrow,  but  ao^ 
specially  contracted.    Head  slender,  rather  pointed.    Mouth  moderatT'C^ 
somewhat  oblique,  the  maxillary  scarcely  reaching  to  the  eye.    Latem/ 
line  strongly  decurved.    Fins  high,  the  dorsal  somewhat  behind  ven- 
trals.    Eye  4^  in  head.     Grayish;  two  dusky  lateral  streaks;  l)e11y 
white.    Head  4 ;  depth  4J.    D.  8 ;  A.  8 ;  Lat.  1.  66 ;  teeth  2,  6-4,  2.    Bio 
Mimbres,  a  tributary  of  Lake  Guzman,  in  Mexico. 

(Tigoma  pulckella  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  29:  Tigmita 
pulchella  Grd.  U.  S.  Mex.  Bound.  Surv.  Ichth.  62.) 

3§9.  S.  intermedins  (Grd.)  J.  &  G.  • 

<'  Intermediate  between  8.  pulchellus  and  S.  purpureuSy  much  nearer 
the  former  than  the  latter."  Similar  to  the  preceding.  The  caudal  pe- 
dnncle slender.  Dorsal  fin  somewhat  behind  ventrals.  Fins  small. 
Coloration  silvery,  with  dark  dots.  Head  3f ;  depth  4.  D.  8 ;  A.  9 ; 
scales  15-73-9.    Rio  Gila. 

(Itgoma  intermedia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 

300.  S.  nlicfiae  Jouy. 

Bod3^  elongate,  little  compressed,  the  dorsal  and  ventral  outlines 
similar.     Head  short,  rather  stout,  its  breadth  f  its  length.    Snoot 

rounded,  jaws  equal,  the  maxillaries  reaching  front  of  eye.    Bye  4  in 

ft 

head.  Pectoral  fin  as  long  as  head,  not  reaching  ventrals.  Dark 
plumbeous  above,  with  a  median  steel-blue  lateral  band;  belly  pinkish; 
cheeks  silvery.  Head  4^ ;  depth  4^.  D.  8 ;  A.  8 ;  scales  minute,  18-80-15. 
Utah  Lake. 

(Jouy,  Proc.  U.  S.  Nat.  Mns.  1881,  x.) 
891.  S.  copei  Jordan  &  Gilbert. 

Body  comparatively  elongate  and  compressed,  the  caudid  peduncle 
long  and  rather  slender.  Head  short,  rather  broad  and  flatfish  above, 
the  interorbital  space  convex  and  broader  than  the  eye.  '  Ejre  moderate, 
as  long  as  snout,  3^-4  in  head.    Mouth  rather  Qiuall,  low,  tenninali  ob- 
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liqae,  the  premaxillary  jast  below  the  level  of  the  pupil,  the  maxillary 
reaching  to  just  below  the  level  of  the  eye.  Dorsal  liii  iuserted  some- 
whAt  behind  ventrals.  Pectorals  short,  not  reivching  nearly  to  ventrals, 
the  latter  not  to  the  vent.  Scales  very  small.  Lateral  line  somewhat 
decarved.  Blaish  olive  above,  with  dark  points }  a  dusky  lateral  shade ; 
fins  nearly  plain ;  axils  red  in  the  males.  Head  4^ ;  depth  3|.  D.  8 ; 
A.  8;  scales  about  19-80-12;  teeth  2,  5-4,  2,  typically  without  grinding 
surface,  but  subject  to  an  unusual  amount  of  irregularity,  occasionally 
2,  4-4, 1  or  2,  and  sometimes  with  grinding  surface.  L.  G  inches.  Eio 
Grande  and  basin  of  Utah ;  very  abundant.  Described  from  specimens 
firom  Bear  Eiver,  Wyoming. 

(Gilaegregia  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  662  (not  Tigoma  egregia 
Qirard,  as  Girard's  original  specimens  have  Lat.  1.  65) ;  Jor.  &  Glib.  Proc.  U.  S.  Nat. 
Mas.  1880,  461.) 

999.  8.  niirer  (Cope)  J.  &  G. 

Body  robust,  the  back  elevated  anteriorly,  the  caudal  peduncle  short- 
ish and  not  very  stout.  Occiput  depressed.  Head  large.  Bye  rather 
large,.  5  in  head.  Mouth  large,  moderately  oblique,  the  lower  jaw  in- 
cluded, the  maxillary  extending  to  the  pupil.  Fins  small,  the  dorsal 
well  backward.  Scales  small,  posteriorly  smaller  and  more  crowded. 
Lateral  line  little  decurved.  Color  dusky,  the  scales  with  black  dots. 
Head  3| ;  depth  3f .  D.  8 ;  A.  8 ;  Lat.  1.  80 ;  teeth  2,  4-5,  2,  said  by 
Girard  to  have  a  developed  grinding  surface,  which,  however,  we  are 
unable  to  find.  Eio  Oila.  A  well-marked  species,  approaching  the 
genus  Oila. 

(Gila  gibhoBa  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  28:  Tigoma  gibbosa  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex.  Bound.  Surv.  Ichth.  64:  TGila 
nigra  Cope,  Zool.  Wheeler's  ExpL  W.  100th  Mer.  v,  633.  The  name  gibboM  is,  unfor- 
tunately, preoccupied.) 

8118.  8.  conspersus  (Garm.)  J.  d^  G. 

Form  of  8,  niger.  Profile  of  head  concave,  maxillary  reaching  front 
of  orbit.  Pectorals  extending  three-fourths  distance  to  ventrals,  which 
reach  vent.  Brown  above;  scales  of  back  and  sides  speckled  with 
darker;  an  obscure  dusky  lateral  shade.  Head  3f ;  depth  3^.  D.  8;  A. 
8;  "  teeth  4, 1-1,  4,  clawed";  scales  13-69-9.    Nazas  Eiver.    (Oarinan.) 

{GUa  ooH^pena  Garman,  Bull.  Mus.  Comp.  Zool.  viii,  1881,  91.) 

ft  Caudal  peduncle  very  deep  and  compressed,  its  depth  nearly  equal  to  the  depth 
of  the  head ;  dorsal  over  ventrals;  scales  rather  large.    (Siboma  Girard.) 

81I4.  8.  fribbosns  (Grd.)  J.  &  G,—MulUt;  Chub. 

Body  short,  deep,  compressed,  the  antedorsal  region  arched,  the 
'^aadal  peduncle  nearly  as  deep  as  long,  about  as  deep  a&  t\i<^  \i<^;^« 
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Head  conic,  the  profile  steep,  the  mazzle  short  and  rather  pointed. 
Mouth  small,  oblique,  the  jaws  nearly  equal,  the  upper  lip  on  the  level 
of  the  lower  part  of  the  pupil,  the  maxillary  scarcely  reaching  to  f^ont 
of  eye;  isthmus  very  narrow;  preorbital  nearly  as  deep  as  long.  Eye 
small,  anterior,  5  in  head.  Fins  low.  Dorsal  fin  opposite  ventrals, 
nearer  caudal  than  snout;  caudal  fin  short,  little  forked,  scarcely  broader 
than  the  very  deep  caudal  peduncle,  the  spines, of  the  caudal  vertebne 
very  strong.  Scales  large,  rather  closely  imbricated,  their  exposed  sur- 
faces rather  deeper  than  long;  26  scales  before  dorsal.  Lateral  line 
decurved.  Color  browuish;^  sides  white;  young  spotted  above;  scales 
everywhere  with  dark  dots;  fins  plain.  Head  4^;  depths.  D.  8;  A.  8; 
scales  9-56-7 ;  teeth  2, 5-4, 2.  L.  12  inches.  Rivers  of  California ;  very 
abundant.  One  of  the  most  peculiar  of  our  Cyprinidw,  but  hardly  consti- 
tuting a  distinct  genus. 

{Lavinia  crassicauda Baiid  &.Girar(l,  Proe.  Acad.  Nat.  Sci.  Phila.  1854, 137  (August): 
Slboma  crauicauda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208,  aud  U.  S.  Pac.  R. 
R.  Sorv.  Fish.  296:  Leuciscus  crassicauda  GUnther,  vii,  243:  LeucUcus  gibbo8U9  Ayres, 
Daily  Placer  Times  and  Transcript,  May  30, 1854 :  Lavinia  gihhoaa  Ayres,  Proc.  Cal. 
Acad.  Sci.  1854, 20.) 

*  *  Teeth  with  evident  grinding  surface.  *    ( Squalius, ) 

c.  Robust  species;  depth  3  to  3i  in  length;  lateral  line  loss  than  60. 

S95.  8.  rhomalens  Jor.  &  Gilb. 

Body  very  robust,  elevated  anteriorly,  the  sides  compressed,  although 
the  back  is  very  broad.  Head  broad,  the  profile  concave  as  seen  from 
the  side,  the  interorbital  space  flattish,  scarcely  raised  above  the  eye. 
Snout  broad,  elevated  at  tip,  premaxillary  on  the  level  of  pupil.  Mouth 
very  oblique,  the  mandible  much  projecting,  maxillary  reaching  front  of 
eye.  Eye  small,  anterior,  1^  in  snout,  7  in  head;  isthmus  very  narrow. 
Scales  large,  subequal,  broiully  exposed,  firm.  Lateral  line  decurved. 
Dorsal  nearly  median,  inserted  directly  over  ventrals.  Caudal  evenly 
forked,  the  peduncle  long  and  deep.  Pectorals  short,  extending  three- 
fifths  the  distance  to  ventrals,  ventrals  about  to  vent.  Lower  ftns  short 
Color  blackish;  everywhere  dark.  Head  3J;  depth  3 J.  D.  9;  A. 8; 
scales  10-4)5-5 ;  teeth  2, 5-4, 2,  short  and  stout,  one  of  them  with  grinding 
surface.  L.  12  inches.  Utah  Lake.  One  of  the  largest  and  best  marked 
species. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461.) 

*  A  variable  character  in  this  group. 
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S96.  S.  squamatiis  (Gill)  J.  &,  G. 

Body  very  robust,  sabovate,  compressed.  Head  large  and  long, 
conical.  Mouth  ratlier  large,  oblique,  terminal,  the  maxillary  reaching 
front  of  orbit,  the  upper  lip  on  the  level  of  the  lower  part  of  the  eye. 
Eye  moderate,  anterior,  5§  in  head.  Dorsal  fin  small,  inserted  poste- 
riorly, but  directly  over  the  ventrals.  Scales  moderate,  snborbicnlar, 
widely  exposed.  Color  dark  or  blackish;  the  scales  all  margined  with 
black;  fins  dusky.  Head  3^;  depth  3.  D.  8;  A.  8;  scales  10-53-6; 
teeth  2,  5-4,  2.    L.  8  inches.    Salt  Lake  Basin. 

{Tlg€ma  9quamata  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  1361,  and  Icbtb.  Capt.  Simpson's 
Expl.  1876,  405.) 

397.  S.  atrarins  (Grd.)  Jor.  &  Gilh.-^Utdh  Mullet;  Chub  of  Utah  Lake. 

Body  rather  stout,  the  caudal  peduncle  not  slender.  Head  moderate, 
subconical.  Mouth  anterior,  quite  small,  the  Aiaxillary  not  reaching  to 
the  eye.  Eye  small,  5^  in  head.  Fins  quite  small.  Dorsal  fin  nearly 
or  quite  over  the  ventrals.  Scales  large,  not  much  imbricated,  25  be- 
fore dorsal.  Lateral  line  decurved.  Olivaceous,  blackish  above,  the 
color  formed  of  small  black  points.  Head  4;  depth  3 J.  D.  9;  A.  8; 
scales  11-57-6;  teeth  2,  5-4,  2,  usually  with  evident  grinding  surface, 
although  placed  by  Qirard  and  Cope  in  Sibomaj  which  wants  such  sur- 
face. L.  20  inches.  Utah  Basin.  Very  common  in  Utah  Lake.  A  large 
species,  used  as  food,  and  very  destructive  to  young  trout. 

{Sihoma  atraria  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  297:  Sihoma  atraria  and  var.  longiceps  Cope,  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  667.) 

398.  S.  crassns  (Grd.)  Jor.  &,  Giib. 

Body  robust.  Head  rather  small,  the  snout  short  and  depressed. 
Mouth  moderate,  oblique,  the  maxillary  not  reaching  to  the  eye.  Eye 
small,  6  in  head.  Dorsal  fin  inserted  slightly  behind  ventrals.  Scales 
moderate,  broadly  exposed.  Dusky  above,  sides  and  below  paler.  Head 
4;  depth  3 J.  D.  8;  A.  85  scales  10-57-7;  teeth  2,  5-4,  2,  with  narrow 
grinding  surface.    L.  10  inches.    Sacramento  Kiver,  California. 

(Tigoma  craua  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 207,  and  U.  S.  Pac.  R.  R.  Surv. 
X,  293.) 

cc.  Slender  species,  the  depth  4-4^  in  length;  lateral  line  60-70.    {Cheonda^  Grd.) 

399.  S.  ccerulens  (Grd.)  Jor.  &  Gilb. 

Body  slender,  subfusiform.     Head  slender,  the  snout  long,  conical, 

*  Cheonda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207:  type  Cheonda  cooperi  Grd. 
(X  coinetl  name.) 

Bull.  Nat.  Mus.  No.  16 16 
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rather  flattened  above.  Jaws  equal,  the  maxillary  reaching  to  orbit 
Dorsal  fin  inserted  behind  ventrals.  Anal  fin  quite  small.  Scales 
rather  small.  Dusky  bluish  above,  pale  below ;  scales  everywhere  with 
fine  punctulations.  Head  3|;  depth  4|.  D.  9;  A.  7;  scales  13-61-7; 
teeth  2,  5-5,  2,  with  narrow  grinding  surface.    Lost  Eiver,  Oregon. 

(Cheonda  oarulea  Grd.  Proc.  Aca<l.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Pac.  R. 
Surv.  Fish.  295.) 

400.  S.  cooperi  (Grd.)  Jor.  &  Glib. 

Body  elongate,  subfnsiform.     Head    moderate,  the  snout  thickisl^ 
subconical,  slightly  projecting.    Mouth  oblique,  the  maxillary  not  quitiii^ 
reaching  to  the  eye.    Eye  large,  4^  in  head.    Fins  large,  the  anal  n^o. 
tably  so.    Dorsal  somewhat  behind  ventrals.    Coloration  plain,  rather 
pale.    Head  4^;  depth  4|.    D.  8;  A.  10;  Lat.  1.  63.    Columbia  Biver. 

(Cheonda  cooperi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  8.  Pac.  R.  S. 
Snnr.  Fish.  294:  LeuoUoms  cooperi  Gilnther,  yli,  243.) 

401.  S*  nigrrcscens  (Grd.)  Jor.  &,  Gilb. 

Body  rather  elongate,  subtusiform.  Head  long  and  rather  pointed. 
Caudal  peduncle  long.  Mouth  terminal,  oblique,  the  maxillary  scarcely 
reaching  to  eye.  Snout  prickly  in  male  specimens.  Fins  moderate,  the 
dorsal  slightly  behind  ventrals.  Color  very  dark,  the  sides  with  black 
spots,  the  scales  with  fine  punctulations.  Head  3^ ;  depth  4.  D.  8; 
A.  7;  scales  16-70-10;  teeth  2,  4  (-5,  2  ?).  Boca  Grande  and  Janos 
Biver. 

{Tigoma  nigrescens  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  8.  Mez.  Bonnd. 
Surv.  Ichth.  64.) 

403.  S.  modestns  (Garm.)  J.  &,  G. 

Brownish,  paler  below;  flanks  not  lustrous  as  in  iS.  nigrescens*  Form 
moderately  stout,  the  outlines  regular.  Dorsal  behind  ventrals,  its  free 
border  convex.  Anal  truncate.  Distinguished  from  S.  nigrescens  by 
the  greater  length  and  the  shape  of  the  head,  and  a  difference  in  the 
position  of  the  dorsal.  Head  3^ ;  depth  3|.  D.  8 ;  A.  8 ;  scales  14-65-9. 
Saltillo,  Coahuila. 

(Cheonda  modeata  Garman,  BnU.  Mas.  Comp.  Zool.  viii,  92,  1881.) 

103.— PHOXINIJS  Agasaiz. 
Minnows. 

(Agassiz,  M^m.  Soc.  Nat.  Hist.  Nenfch&tel,  i,  37,  1337:  type  CjfprinuM  pkestinwa  !#.« 
Phoxinua  Iceins  Ag. ;  the  common  "Minnow"  of  Europe.) 

Body  stout.  Mouth  normal,  without  barbel.  Teeth  2,  5-4$,  2,  or  2, 
5-4,  2,  hooked,  without  grinding  surface.    Scales  usually  smalli  little 
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imbricated.  Lateral  line  incomplete  or  wanting.  Dorsal  fin  behind 
ventraLs.  Anal  basis  short  Si)ecies  of  small  size  and  brilliant  colora- 
tion; foand  both  in  Europe  and  America.  (spo^Fvoc,  a  minnow;  from 
fo^oq^  tapering.) 

*  Scales  very  small,  75-90  in  t^e  lateral  line. 

408.  P.  neo^ws  Cope. 

Body  short  and  thick,  little  compressed,  the  back  little  elevated. 
Head  very  large  and  broad,  the  mnzzle  blunt.  Mouth  moderate,  quite 
oblique,  the  lower  jaw  projecting;  maxillary  reaching  to  beyond  front 
of  orbit;  upper  lip  on  the  level  of  the  middle  of  the  pupil.  Fins  mod- 
erate. Dorsal  well  backward,  much  nearer  caudal  than  snout,  some- 
what  behind  ventrals.  Pectorals  large.  Scales  very  small,  almost 
imbedded  in  the  skin.  Lateral  line  decurved,  very  short,  not  extend- 
ing to  ventrals.  Back  and  belly  scaly.  Eye  large,  3^  in  head.  Color 
very  dark;  back  plain,  almost  black;  a  black  band  through  snout  and 
eye  to  caudal;  above  this  a  pale  band;  below  this  abruptly  white;  belly 
and  lower  fins  crimson  in  spring  males;  pectorals  dusky.  Head  3|; 
depth  44.  D.  8;  A.  8;  scales  18-80-11;  teeth  2,  4-5,  2.  L.  3  inches. 
Michigan  to  Iowa;  not  common. 

(Cope,  Cypr.  Penn.  1866,  375;  Glintlier,  vii,  247.) 
***  Scales  moderate,  4(M5  in  tlte  lateral  line. 
i04.  P.  flammeus  Jordan  &  Gilbert. 

Body  moderately  stout,  slenderer  and  more  compressed  than  in  P. 
neogcsuu.  Head  rather  short  and  deep,  the  upper  outline  rounded,  the 
mnzzle  rather  blunt.  Eye  large,  3^  in  head.  Mouth  small,  oblique,  Ihe 
laws  about  equal,  the  upper  lip  on  the  level  of  the  pupil,  the  max- 
illary extending  to  the  front  of  the  orbit.  Scales  much  larger  and  more 
loosely  imbricated  than  in  the  other  species.  Back  and  belly  scaled. 
Lateral  line  short,  decurved,  on  14  scales,  not  reaching  base  of  ventrals. 
Fins  small,  the  dorsal  well  backward.  Back  dark;  a  black  lateral  band, 
formed  of  dark  specks;  above  this  a  pale  baud ;  the  belly  below  this  pale; 
bright  scarlet  red  in  the  males  in  spring.  Head  4;  depth  4.  D.  8;  A.  8; 
scales  7-43-5 ;  teeth  2,  4-5,  2.    L.  2^  inches.    Tennessee  Eiver. 

(Jordan  &  GUbert,  Man.  Vert.  E.  U.  S.  ed.  2,  187H,  303;  Jordan  «fc  Brayton,  BuU. 
U.  S.  Nat.  Mus.  xii,  66.) 

t05«  P.  milnerianus  Cope. 

"Form  elongate,  chin  slightly  beyond  upper  lip.  Pharyngeal  teeth 
2,  5-4,  2.    Scales  in  15  longitudinal  rows  between  the  dorsal  and  ven- 
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tral  fins.    Diameter  of  orbit  equal  to  length  of  muzzle,  and  entering 
length  of  head  3J  times.    The  latter  enters  the  length  to  origin  of  the 
caudal  tin  4  times.    The  greatest  depth  enters  the  same  5^  times.    The 
dorsal  fin  originates  above  a  point  behind  the  entire  base  of  the  ven- 
trals.    Badii :  D.  I,  8 ;  A.  I,  8.    The  mouth  is  rather  large,  the  extrem- 
ity of  the  maxillary  bone  extending  nearly  to  the  line  of  the  pupil  of  the 
eye.    The  head  is  rather  flat  above  and  wide,  the  parietal  width  being 
about  one- third  the  length  between  the  last  dorsal  ray  and  the  base  of 
the  caudal.    The  distance  to  which  the  lateral  line  extends  is  unknown, 
because  the  scales  of  the  posterior  part  of  the  body  are  lost.    Color 
brownish  olive  above,  below  silvery;  a  black  band,  not  well  defined  on 
the  borders,  extends  from  the  end  of  the  muzzle  to  the  base  of  the  caa- 
dal  fin,  where  it  terminates  in  a  black  spot;  a  reddish  sx>ot  at  the  baae 
of  the  anterior  dorsal  rays ;  muzzle  dark."    ( Cope,)    L.  2^.iuches.    Upper 
Missouri  River.    "  This  species  difters  from  P.  neogcetut  in  its  slender  form 
and  the  small  number  of  rows  of  scales." 

(Copo,  Amer.  Nat.  July,  1879,  440.) 
***  Scales  large,  35-40  in  the  lateral  line. 
400.  P.  phlegrethontis  (Cope)  Jor.  &.  Gilb. 

Body  short  and  deep.  Mouth  very  oblique,  the  jaws  even,  the  maxil- 
lary reaching  front  of  the  eye,  which  is  rather  large.  Dorsal  behind  ven- 
trals.  Lateral  line  entirely  wanting  (in  the  typical  examples;  probably 
more  or  less  developed  in  the  adult,  perhaps  complete,  in  which  case 
the  species  is  a  Telestes).  Olivaceous;  a  broad  plumbeous  lateral  band; 
a  dusky  dorsal  line;  belly  golden.  Head  4;  depth  3^.  D.  7;  A.  8; 
scales  11-37 ;  teeth  1, 5-4, 2.    L.  1 J  inches.    Beaver  River,  Utah.    (Cope.) 

(Clino8tomu8  phlegetJiontis  Copo,   Proo.   Amer.    Phil.   Soc.  Phila.    I(j74,   137:    GUs 
pklcgethontis  Copey  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  657. 'i 

104.— liEITGITS  Heckel. 

Roaches. 

(MyloUucus  Cope ;  tAlgansea  Girard ;  not  Lencua  Kaup,  1824,  a  nomioal  genu  of 

LaridcB,  the  word  Lencus  being  a  misprint  for  Leuau,) 

(LeuooB  Heckel,  Russeggers'  Reisen,  i,  1038,  1843:  type  Leucoa  ciaalpinus  HeckeL) 

Body  stout,  compressed.  Mouth  normal,  oblique;  no  barbeL  Teeth 
4-5*  or  5-5,  hooked,  with  narrow  grinding  surface,  the  lower  nsoalljoa 

*  Teeth  4-4  in  the  type  of  Leuctis  tinoella. 
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a  prominent  raised  prominence  of  the  bone.  Scales  moderate.  Lateral 
line  continuous,  decuiTVed.  Anal  basis  short.  Abdomen  not  compressed. 
Intestinal  canal  not  elongate.  Species  numerous  in  Europe,  Asia,  and 
America.  This  genus  is  very  closely  allied  to  the  European  Letunscus 
Cuvier,  differing  in  the  presence  of  teeth  5-5  or  5-4,  instead  of  6-^  or 
6-6.  The  name  finally  to  be  adopted  for  this  group,  if  admitted  as  dis- 
tinct, is  uncertain,    {huxo^y  white.) 

a.  Teeth  4-4/  with  entire  edges,    (dlgansea  Girard.t) 

407.  li.  tincella  (Val.)  J.  <&  G. 

Body  stoutish.  Head  heavy.  Mouth  moderate,  oblique,  the  maxU- 
lary  not  reaching  to  the  eye.  Jaws  about  e<iual.  Eye  rather  small. 
Caudal  peduncle  thick.  Fins  small,  the  caudal  short.  Dorsal  just  over 
vcntrals.  Scales  quite  small,  firmly  attached  and  not  closely  imbricated, 
as  in  MylochiltiSj  etc.  Coloration  dark,  plain ;  fins  unspotted.  Head  3|; 
depth  3J;  scales  17-70-9;  teeth  4-4.    L.  6  inches.    City  of  Mexico. 

(LeuvUcus  iinoella  C.  &  V.  xvii,  1J23;  GUnther,  vii,  244.) 

aa.  Teeth  4-5,  with  entire  edges.     {MyloleucuB  Cope.t) 

408.  1a.  obesus  (Grd.)  Jor. 

Body  stout.  Head  short,  the  muzzle  not  decurved.  Mouth  small, 
oblique,  terminal,  the  lower  jaw  somewhat  projecting,  maxillary  nearly 
reaching  to  orbit.  Eye  4^  in  head ;  preorbital  deeper  than  long.  Color 
dark )  the  belly  silvery ;  the  scales  everywhere  dusted  with  black  specks ; 
a  dusky  lateral  band.  Head  3f ;  depth  3^.  D.  9;  A.  8;  scales  12-58-7 
(13-58-9,  Cope)]  teeth  5-4.    L.  6  inches.    Utah  Basin;  abundant. 

{AlgoMea  ohesa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183,  and  U.  S.  Pac.  R.  R. 
Surv.  Fish.  239:  Leuciscus  ohesus  GUnther,  Yii,  244:  MyloUucus  pulverulentva  Cope, 
Hayden's  Geol.  Sutf.  Mont.  1871,  475,  1872 ;  Jordan  &>  Henshaw,  Rept.  Chief  £n£. 
1878,  App.  NN.  192.) 

409.  li.  formosus  (Grd.)  Jor. 

Very  close  to  the  next,  and  perhaps  identical  with  it.  Body  a  little 
more  slender,  the  scales  smaller,  and  profusely  dotted  with  black  as  in 
L.  obesus.  Head  3f ;  depth  4.  D.  8;  A.  8;  scales  10-53-6;  teeth  5-4. 
L.  4  inches.    Calit'omia. 

(Algansea  formosa  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1856,  183:  Leuciaau  formaatu 
Gtinther,  vii,  245;  Jordan  &  Henshaw,  1.  c.  193.) 

*  In  specimens  examined ;  the  normal  number  is  probably  5-4.  If  permanently  4-4, 
Algansea  may  be  regarded  as  a  distinct  genus. 

t  Girard,  I^roo.  Acad.  Nat.  Sci.  Phila.  1856, 184 :  type  LeucUous  iinoella  Val.  (A  coined 
name.) 

tCope,  Hayden's  GeoL  Qpir.  Hont.  1871,  475,  1872:  type  Mylolweiu  pulverulentue 
Ccfpe=sAl^a$UMobe$aQixatd.    (/ivAo^,  grinder;  Aevx<5^,  Leueus.) 


246     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY ^IV. 

410.  Li.  bicolor  (Grd.)  Jor. 

Body  moderately  stout.  Head  ratlier  heavy,  the  muzzle  very  short 
and  conical.  Mouth  moderate,  very  oblique,  the  jaws  equal,  the  max- 
illary reaching  line  of  eye.  Scales  rather  large.  Lateral  line  decurved. 
Eye  rather  large,  ^  in  head.  Color  transparent,  olivaceous;  a  distinct 
plumbeous  lateral  band.  Fins  dusky-shaded.  Scales  with  some  brown 
dots,  but  not  profusely  dusted  with  black  specks  as  in  the  two  preceding 
species.  Head  3|;  depth  3^.  D.  8;  A.  7  j  scales  8-^0-5  (11-48-5,  Cope)  j^ 
teeth  4-5.    L.  5  inches.    Steams  of  Oregon,  j^evada,  etc. 

{Algansea  bicolor  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183:  LeueUcui  dioolo^r- 
GUnther,  vii,  245:  Myloleuciu  parovantu  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v— , 
669;  Jordan  &  Honshaw,  1.  c.l93.) 

411.  li.  anticus  (Cope)  Jor.  &  Gilb. 

"  jN"earest  to  the  fonnosus  of  Girard,  but  differs  in  the  much  more  pos- 
terior position  of  the  fins.  In  this  the  anterior  base  of  the  dorsal  is 
equidistant  between  end  of  muzzle  and  base  of  tail ;  in  atUicu8  much 
•behind  the  median  point.  The  ventrals  are  much  nearer  the  caudal 
than  the  chin  j  in  the  formosus  the  reverse  is  the  case."  Body  moderate, 
shortened  behind.  Caudal  peduncle  short,  thick.  Caudal  fin  short, 
little  forked.  Mouth  oblique,  muzzle  not  reaching  line  of  orbit.  Eye, 
5  in  head.  Profile  long,  fiat,  descending ;  dorsal  outline  arched.  Par- 
plish  slate  above,  yellow  below;  sides  of  head  and  edges  of  scales  pnnc- 
tulate.  Head3|.  D.  8;  A.  8;  scales  10-^0-6;  teeth  not  described.  L. 
5  inches.    Texas.    ( Cope. ) 

(AUjansea  antioa  Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  1864, 282.) 

412.  li.  boucardi  (GUnther)  Jor.  <&  Gilb. 

Body  moderately  elongate.  Head  thick,  obtuse.  Mouth  broad|  its 
cleft  not  extending  to  the  eye.  Snout  convex,  the  lower  jaw  included. 
Eye  moderate,  4^  in  head.  Caudal  fin  moderately  forked.  Origin  of 
dorsal  fin  close  behind  that  of  the  ventrals .  Brownish;  a  bluish  lateral 
band,  forming  a  faint  caudal  spot.  Head  4 ;  depth  4.  D.  8;  A.  9;  scales 
6-39-4;  teeth  5-4.    L.  3 J  inches.    Cuernavaca,  Mexico.    (Ouniher.) 

{Lcuciacus  boucardi  GUnther,  vii,  485.) 

105.— OPSOPflEODITS  Hay. 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  507:  type  OpsopcBodua  emUia  Hay.) 

Form  of  ffybognathus.  Mouth  very  small,  almost  vertical,  its  poeitkm 
entirely  anterior,  with  scarcely  any  lateral  cleft.  Teeth  5-6,  with  grind- 
ing surface  and  serrated  edges.    Abdomen  not  compieasecL    Dorad 
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nearly  over  veutrals.  Anal  basis  short.  Lateral  line  complete.  Intes- 
tinal canal  short.  Peritonenm  white.  Small.  [6it>oT:oiiu>^  to  feed  daintily; 
ddou^j  tooth.) 

418.  O.  emillse  Hay. 

Body  rather  elongate,  moderately  compressed,  not  elevated.  Head 
short.,  slender.  Muzzle  blunt  and  rounded.  Mouth  ver^'  small  and  very 
oblique,  smaller  than  in  any  other  of  our  Cyprinidm^  with  scarcely  any 
lateral  cleft ;  its  size,  when  opened  wide,  less  than  that  of  the  eye.  Man- 
dible short  and  deep,  strongly  curved,  jaws  equal.  Eye  longer  than 
snout,  3  in  head.  Dorsal  beginning  over  posterior  raysof  ventrals,  nearer 
snout  than  base  of  caudal.  Pectoral  very  small,  not  reaching  ventrals, 
the  latter  to  anal.  Caudal  peduncle  long  and  slender.  Anal  short  and 
deep.  Breast  naked;  16  large  sqales  before  dorsal.  Yellowish;  sides 
silvery;  scales  above  dark-edged;  a  dark  lateral  band  from  snout  to 
caudal,  above  and  below  which  are  series  of  black  dots;  anterior  rays 
of  dorsal  dark;  sometimes  a  black  spot  on  the  posterior  rays.  B.  9; 
A.  8;  scales  5-40-3;  teeth  5-^,  serrate.    Eastern  Mississippi.      " 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  r)07.) 

106.— TRFGHERODOnr  Forbes. 
(Forbes,  MSS.  gen.  nov. :  type  Tryclierodon  megalops  Forbes. ) 

Pharyngeal  teeth  in  one  row,  5--5  or  5-0,  strongly  hooked,  deeply 
crenate,  without  masticatory  surface.  Lateral  line  imperfect.  Dorsal 
over  ventrals.  Intestine  shorter  than  head  and  body.  Peritoneum  pale. 
Thorax  naked  almost  to  ventrals.  Mouth  terminal,  upper  jaw  protrac- 
tile.   No  bdrbels.    (Tpuxspd-:,  ragged ;  diJwy,  tooth.) 

414.  T*  mcgralops  Forbes,  spec.  nov. 

^*A  small,  fusiform  species,  with  a  small,  terminal,  oblique  mouth,  a 
very  large  eye,  an  imperfect  lateral  line,  a  narrow  black  lateral  stripe, 
a  partly  naked  breast,  and  large  fins.  The  dorsal  has  a  large  dusky 
black  blotch  on  the  front  rays.  The  depth  is  contained  from  4  to  5 
times  in  the  length  without  caudal ;  the  head  4^  to  5  times.  The  eye 
is  longer  than  the  snout,  and  goes  but  2f  times  in  the  head.  Its  verti- 
cal diameter  equals  the  interorbital  space.  The  mandible  scarcely 
reaches  a  vertical  from  the  anterior  border  of  the  nostril,  and  falls  far 
short  of  the  orbit.  The  lateral  line  is  variously  imperfect ;  sometimes 
present  only  on  the  first  4  or  5  scales,  and  sometimes  extending, 
with  uumerous  interruptiqns,  to  the  middle  of  the  caudal  peduncle.    It 
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is  slightly  decarved  wlien  present  on  the  anterior  half  of  the  body. 
The  caudal  fin  is  long  and  very  deeply  furcate.  It  is  conbuned  3^-4 
times  in  head  and  body,  and  the  median  rays  are  about  two-fifths  the 
length  of  the  longest.  The  dorsal  is  high,  its  longest  ray  reaching  nearly 
or  qui  te  half  the  distii  nee  from  front  of  dorsal  to  tail.  The  front  of  the  fin 
is  a  little  nearer  nose  than  caudal.  The  pectorals  extend  about  three- 
fourths  the  distance  to  the  ventrals,  and  the  latter  nearly  or  quite  attain 
the  vent.  D.  I,  7  or  8  5  A.  I,  7  or  8;  scales  5,  38-40,  4,  with  15  or  16  rows 
before  dorsal.  The  pharyngeal  bones  are  thin,  and  suddenly  and 
broadly  dilated  at  outer  third,  this  part  of  the  bone  being  nearly  3  times 
as  wide  as  the  inner,  and  in  shape  not  unlike  a  horse's  jaw-bone.  The 
odontoid  process  is  unusually  distinct  and  high.  The  teeth  are  very 
slender,  strongly  hooked,  and  sharply  and  irregularly  crenate,  the  edges 
having  a  spinose  appearance.  The  scales  are  crowded,  higher  than  long, 
a* id  wanting  on  the  anterior  half  or  two-thirds  of  the  breast.  Color  in 
alcohol  yellowish  brown,  with  a  faint  silvery  lustre  on  sides.  A  narrow, 
black  band,  about  one  scale  wide,  extends  around  the  nose,  througli  the 
upper  half  of  the  eye,  to  the  tail,  terminatipg  therein  the  most  highly  col- 
ored specimens  in  a  narrow  vertical  bar.  The  scales  above  the  lateral 
band  are  all  dark-edged.  In  all  the  specimens  the  dorsal  shows  a  large 
submedian  blotch  in  Iront,  crossing  about  4  rays.  In  one  this  blotch  is 
so  enlarged  as  to  include  the  whole  anterior  half  of  the  fin,  except  a 
small  space  at  base,  and  a  second  blotch  extends  similarly  across  the  3 
posterior  rays,  leaving  only  a  narrow  pale  vertical  stripe  between. 
Length  of  largest  specimen  2}  inches.  Several  specimens  from  the 
Illinois  River  at  Pekin  and  Peoria,  and  from  Mackinaw  Creek.''   {Forben.) 

107.— JVOT£]«IIGONUS  Raiinesqnc. 

Golden  Shiners. 

{Siilbe  DeKay.) 

(RaAnesque,  Journ.  do  Physique,  dc  Chyinie  ot  d'Histoire  Naturello,  Paris,  1819,  421: 
type  XoUrmijonits  auratus  Raf.  =  Cyprinus  chryaoleucus  Mitch.) 

Body  subelliptical,  strongly  compressed,  both  back  and  belly  curved, 
the  curves  different;  back  narrowly  compressed;  belly  behind  ventral 
fins  forming  a  keel,  over  which  the  scales  do  not  pa«s.  Tail  not  keeled. 
Head  small,  conic.  Mouth  small,  terminal,  oblique,  normal,  without 
barbels.  Scales  rather  large.  Lateral  line  continuous,  stron^^  de- 
curved.  Dorsal  fin  inserted  behind  the  ventrals.  Anal  fin  with  its 
base  somewhat  elongate,  of  from  9  to  18  rays.    Teeth  5-5,  hookedf  with 
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grinding  surface,  the  edges  of  whicli  are  more  or  less  creuate.  Alimen- 
tary canal  short,  though  rather  longer  than  the  body.  Size  rather 
large.  As  here  understood,  Notemigonus  dififers  from  the  European 
Abramis  (Bream)  only  in  the  much  shorter  anal  fin — ^from  9  to  20  rays  in- 
stead of  30  to  40.  All  its  species  are  American.  There  is  much  varia- 
tion in  the  length  of  the  anal  and  in  the  form  of  the  mouth  among  the 
species  left  in  Abramis^  and  a  reunion  or  a  difiei^ent  division  of  the 
group  may  be  necessary,  (vairo^,  back;  j^/k',  half;  yovo^j  angle;  the 
back  being  almost  carinated.) 

*  Indertion  of  dorsal  midway  of  body  or  nearer  snont  than  base  of  caudal, 
t  Anal  rays  9  or  10. 

41 5.  N.  grardoneas  (C.  &  V.)  Jor. 

Body  moderately  elongate,  compressed.  Head  obtuse.  Isthmus  small. 
Mouth  small,  oblique,  the  lower  jaw  included.  Eye  4  in  head.  Dorsal 
nearly  midway  of  body,  little  behind  ventrals.  Olivaceous.  Head  5J; 
depth  3$.  D.  10;  A.  9;  teeth  5-5,  with  grinding  surface  and  serrated 
edge.     Scales  7-39-3.    South  Carolina.    One  specimen  known. 

(LeuciscuB  gardoneua  Cnv.  &  Val.  xvii,  31G:  Clu>ndro8toma  gardoneum  Cope,  Trans. 
Amer.  Fiiil.  Soc.  Pbila.  1866,  395:  LeuciacM  gardoneua  GUnther,  vii,  258.) 

416.  nr.  Incidns  (Grd.)  Jor. 

Body  rather  elongate,  subfusiform.  Head  moderate.  Snout  subcon- 
ical,  tapering.  Mouth  somewhat  oblique,  larger  than  in  the  other  spe- 
cies, the  maxillar}^  reaching  eye.  Eye  large,  3 J  in  head.  Dorsal  nearer 
tip  of  snont  than  caudal.  Scales  rather  large,  much  deeper  than  long. 
Grayish  above,  yellowish  beneath.  Head  4J.  D.  8 ;  A.  10.  Canadian 
liiver.     (Qirard.) 

(Luxilus  lucidus  Grd.  Proc.  Acad.  Nat.  Soi.  Phila.  1856,  203,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  282.) 

ft  Anal  rays  about  13. 

417.  JV.  leptosomns  (Grd.)  Jor. 

Body  rather  elongate,  slender,  the  back  elevated.  Head  small  and 
short,  its  profile  continuous  with  that  of  the  back.  Mouth  small,  quite 
oblique,  the  maxillary  not  reaching  the  front  of  the  large  eye.  Eye  3^ 
in  head.  Insertion  of  dorsal  fin  about  midway  between  snout  and  base 
of  caudal.  Anal  fin  high  and  long.  Bluish,  silvery  below.  Head  5; 
depth  35.    D.  9 ;  A.  13  J  Lat.  1.  55.    Texas.     {Qirard.) 

(Luxilus  Uptowmus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  203,  and  U.  S.  Mex. 
Boand.  Surv.  Ichth.  60:  AhramiBf  Uptosomua  GUnther,  vii,  306.) 

**  Inflertion  of  dorsal  nearer  base  of  caudal  than  snont. 
a.  Anal  rays  aboat  11. 


250      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 
'118.  nr.  occidentalis  (Baird  &  Girai-cl)  Jordan. 

Body'  moderately  elongate.  Snout  subcouical,  rather  tapering. 
Mouth  oblique,  the  maxillary  not  reaching  orbit.  Eye  large,  4  in  head. 
Brownish  above;  sides  silvery;  the  belly  speckled  with  gray.  D.  10; 
A.  11.    Tulare  Valley,  California.    (Oirard.) 

(Leucosomus  occidenialis  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1834, 137 :  Lux- 
ilua  accidentalis  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  280 :  AhranUs  ooddentulit  Gttnther,  vli, 
305.) 

aa,  ADal  rays  about  13  (12-14). 

419.  Nm  chrysoleucus  (Mitch.)  Jor. — Golden  Shiner;  Bream, 

Body  moderately  elongate,  strongly  compressed.     Head  short,  sub- 
conic,  compressed,  the  proftle  somewhat  concave.     Mouth  small,  ob- 
lique, the  upper  lip  on  the  level  of  the  upper  part  of  the  pupil,  the  max- 
illary  not  reaching  the  front  of  the  eye.    Eye  moderate,  about  4  in  head. 
Fins  medium.    Color  clear  greenish  above ;  sides  silvery,  with  bright 
golden  reflections;  fins  yellowish;  the  tips  of  the  lower  fins  sometimes 
orange  in  spring  males.     Head  4^;  depth  3.    B.  8;  A.  13;  scales  10- 
51-3;  teeth  5--5.    L.  12  inches.    New  England  to  Dakota  and  Texas; 
everywhere  abundant  in  bayous  and  weedy  ponds.    One  of  the  most 
familiar  and  characteristic  of  our  Cyprinidce. 

•  (Cyprinua  chryaoleucus  Mitch.  Rept.  Fish.  N.  Y.  1815,  23:  Abramie  vereicolar  DeKay, 
N.  Y.  Fauna,  Fish.  191:  Leucosomus  americanus  Storer,  Fish.  Mass.  283:  Siilbe  americoM 
Cope,  Cypr.  Peun.  186G,  389 :  LeuciscuB,  LeucosomuSf  LuxiluSy  Plnrgjfrus,  Stilbe,  StiUritUf 
or  Abramia  arnericanus  of  various  authors  (not  Cifprinua  amerioanHs  L.):  Luxilue  »eeo 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  203 :  Abramis  amerioanue  GUnther,  vU,  905; 
Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  65.) 

a.  Anal  T^ys  about  16  (15-18). 

430*  nr.  americaiius  (L.)  JoT.—Southem  Bream. 

Body  moderately  elevated,  very  strongly  compressed.  Head  rathei 
broad  and  flat  between  the  eyes.  Mouth  small,  quite  oblique,  the  max 
illary  barely  reaching  the  eye.  Eye  very  large  and  prominent,  anterior, 
about  3  in  head.  Dorsal  fin  short  and  very  high,  almost  falcate,  well 
back.  Anal  fin  high  and  long.  Scales  rather  large,  the  lateral  line 
running  very  low.  Color  pale  olive,  with  silvery  lustre ;  lower  fins  red 
in  the  males  in  spring.  Head  4J^ ;  depth  3^.  D.  8 ;  A.  16;  scales  8-43- 
2 ;  teeth  5-5.  L.  12  inches.  Rivers  of  the  South  Atlantic  States ;  locally 
abundant. 

(Cyprinu9  americanus  Linn.  Syst.  Nat. :  Leudscua  boaci  Cuv.  &,  VaL  xvii,  313:  IMt- 
migonm  iachanua  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187G,  364;  Jordan,  BalL  U.S. 
Nat.  Mus.  X,  65.) 
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108.— RI€HARDSONllJS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  201:  type  Cyprinua  balteatiu  Rich.) 

Body  oblong  or  elevated,  strongly  compressed.  Head  rather  smalL 
Mouth  terminal,  oblique,  jaws  normal ;  no  barbels.  Teeth  2,  5-5,  2, 
or  2,  5-4,  2,  hooked,  without  grinding  surface,  the  edges  entire.  Gill- 
rakers  very  small.  Belly  compressed  behind  ventral  fins,  the  scales 
passing  over  its  edge.  Back  of  tail  not  keeled.  Scales  rather  small. 
Lateral  line  continuous,  decurved.  Dorsal  fin  well  behind  the  ventrals. 
Anal  basis  elongate.  American;  closely  related  to  the  European  genus 
AUmmns.    (Dedicated  to  Sir  John  Richardson.) 

431.  B.  balteatus  (Rich.)  Grd. 

Body  strongly  compressed  and  somewhat  elevated.  Head  small,  the 
snout  rather  short  and  conical.  Mouth  terminal,  oblique,  the  lower  jaw 
slightly  projecting  beyond  the  upper.  Eye  large,  3J  in  head.  Colora- 
tion plain,  the  sides  bright  silvery,  crimson  in  males  in  spring.  Anal 
and  caudal  large.  Dorsal  low,  much  behind  ventrals.  Base  of  anal  ^^ 
in  length.  Head  4J;  depth  3i.  D.  10;  A.  17  or  18;  Vert.  40;  Lat.  1. 
13-62-6;  teeth  2,  5-4,  2.    Columbia  Eiver  and  northward ;  abundant. 

{CypriHus  (Ahramis)  balteatus  Richardson,  Fauna  Bor.-Amer.  iii,  301 :  Jiichardwmiuii 
haltcatus  Grd.  U.  8.  Pac.  R.  R.  Sarv.  x,  278:  Ahramia  balteatus  GUnthor,  vii,  309.) 

439.  R.  lateraiis  Grd. 

Bo<ly  slenderer  and  less  compressed.  Mouth  moderate,  terminal,  ob- 
lique, jaws  equal.  Anal  basis  5^  in  length.  Blackish  above;  a  dark 
lateral  band;  the  interspace  and  belly  pale;  crimson  in  males  in  sum- 
mer. Head  4J;  depth  33-4.  D.  10;  A.  14;  scales  13-55-6;  teeth  2, 
5-^,  2.    Columbia  Eiver  and  streams  about  Puget  Sound. 

(CichardBonius  lateralis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  202,  and  U.  S.  Pac. 
B.  R.  Snrv.  Fish.  279:  AbramU  lateralis  GUnther,  vii,  309.) 

1  CO.— L.£PlDO]«IE  DA  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  131 :  type  Lepidameda  vittata  Cope.) 

Body  elongate.  Mouth  terminal,  without  barbels.  Teeth  2,  4-4,  2, 
hooked,  without  grinding  surface.  Scales  small.  Lateral  line  com- 
plete. Dorsal  fin  with  a  strong  spine,  composed  of  two,  the  posterior 
received  into  a  longitudinal  groove  of  the  anterior.  Inaer  border  of  the 
yentral  fins  adherent  to  the  body.  Dorsal  fin  inserted  behind  the  ven- 
trals.   Anal  basis  short.    Size  small,    (^^rcdoc,  scaly ;  Meda.) 
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433.  L.  vittata  Cope. 

Body  rather  stout.  Head  wide  and  flat  above,  slightly  depressed  be- 
hind the  eyes.  Muzzle  obtuse,  not  prominent.  Mouth  terminal,  ob- 
lique. Eye  33  in  head.  Scales  small,  covering  the  whole  body  except 
the  space  behind  the  pectorals;  26  series  above  the  lateral  line  and  56 
in  front  of  the  dorsal.  '  Preorbital  bone  trepezoidal.  Second  dorsal 
spine  as  long  as  the  first,  and  wider.  Dorsal  rays  somewhat  enlarged 
and  ossified.  Pectoral  rays  scarcely  enlarged.  Color  silvery ;  a  lead- 
colored  lateral  band  and  a  black  dorsal  band.  Head  3^ ;  depth  4^.  D. 
II,  7 ;  A.  9 ;  teeth  2,  4-4,  2.  L.  3^  inches.  Colorado  Chiquito  Biver, 
Arizona.    (Cape.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  131,  and  Zool.  Wheeler's  Expl.  W.  100th 
Mcr.  V,  642.) 

434.  li.  Jarrovii  Cope. 

Body  more  elongate.  Mouth  nearly  horizontal,  lower  jaw  somewhat 
projecting.  Eye  larger  than  in  L.  vittata^  3^  in  head,  the  maxillary 
reaching  its  anterior  border.  Spines  slender.  Scales  very  small  and 
difficult  to  detect,  51  series  before  the  dorsal  fin.  Olivaceous ;  a  median 
blaek  vertebral  band ;  sides  silvery  ^  bases  of  ventral  fins  red.  Head  4; 
depth  5.  D.  n,  7;  A.  9;  teeth  2,  4-4,  2.  L.  3  inches.  Colorado  Chi- 
quito  River,  Arizona.    (Cape.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1874,  133,  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  643.) 

1 10.— MEDA  Girard. 

(Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  191:  type  Medafulgiia  Grd.) 

Body  elongate.  Mouth  terminal,  normal,  no  barbels.  Teeth  1,4-4, 1, 
hooked,  without  grinding  surface.  Body  entirely  scaleless.  Fins  as  in 
Lepidomeda.  Size  small.  (Meda,  a  classical  feminine  name^  of  no  con- 
ceivable application  to  these  singular  fishes.) 

435.  IVI.  nilgrida  Grd. 

Body  slender,  elongate,  compressed.  Head  elongate,  subcorneal, 
the  snout  rounded.  Mouth  large,  i^bterminal,  slightly  oblique,  the 
lower  jaw  included,  maxillary  extending  to  below  orbit.  Second  dorsal 
spine  highest ;  dorsal  behind  ventrals.  Coloration  silvery.  D.  11, 7  5  A. 
8 ;  teeth  1,  4-4, 1.    Eio  Gila.    (Girard.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  191;  Giinther,  vii,  263.) 
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111.— PLAOOPTERUS  Cope. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  301 :  type  Plagoptcrus  argeniisnmus  Cope.) 

Body  slender.  Moutli  terminal,  a  barbel  at  the  extremity  of  the  max- 
illary. Teeth  2,  5-4,  2,  hooked,  withoat  grinding  surface.  Body  en- 
tirely Bcaleless.  Fins  as  in  Meda  and  Lepidomeda.  Size  small,  {'^ayr}^ 
wonnd;  rre^ov,  fin;  in  allusion  to  the  armature  of  the  dorsal  fin.) 

496.  P.  argentissinifis  Cope. 

Bofly  slender.  Head  rather  broad,  the  muzzle  slightly  depressed,  over- 
hanging the  rather  small,  horizontal  mouth.  Lips  thin,  the  maxillary 
reaching  front  of  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  entirely 
behind  ventrals,  the  first  spine  curved,  longer  than  the  second ;  soft 
rays  of  the  dorsal  thickened  and  ossified  at  base ;  fifth  ray  of  the  ven- 
tral bound  to  the  abdomen  by  a  membrane  for  nearly  its  whole  length; 
{)ectoral  rays  osseous  at  base.  Lateral  line  complete,  slightly  deflexed. 
Color  clear  silvery ;  dorsal  region  dusky,  with  minute  black  dots.  Head 
4;  depth  6.  D.  H,  7 ;  A.  10;  teeth  2,  5-4,  2.  L  2^  inches.  San  Luis 
Valley,  Western  Colorado.    {Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  l«74,  130,  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  640.) 

113.— CARASSIUS  Nilsson. 
Crucian  Carps. 

(Nilflson,  Prodromus:  type  Cyprinw  caraasius  L.  =  Caraasius  vulgaris  Nilss.) 

Body  oblong,  compressed,  and  elevated.  Mouth  terminal,  without 
barbels.  Teeth  4-4,  molar,  but  compressed.  Scales  large.  Lateral 
line  continuous.  Dorsal  fin  very  long,  with  the  third  ray  a  stout  spine, 
which  is  serrate<l  behind ;  anal  short,  with  a  similar  spine.  Ventrals 
well  forward.  Large  species  of  the  fresh  waters  of  Europe  and  Asia; 
often  domesticated.  {Carassiusy  a  latinization  of  the  vernacular  names 
of  the  European  Crucian  Carp,  Karass  or  Karausche.) 

437*  €•  anratllS  (L.)  JHeekev.— Gold-fish. 

9 

Body  stout,  covered  with  large  scales.  Dorsal  and  anal  fins  with  the 
spines  strong,  coarsely  serrated.  Coloration  olivaceous,  usually  orange 
or  variegated  in  domestication.  D.  II,  18;  A.  II,  7;  Lat.  1.  26;  teeth 
4-4.  L.  12  inches.  China  and  Japan ;  introduced  everywhere  as  an 
aquarium  fish,  and  now  naturalized  in  many  of  our  eastern  streams. 
The  variations  are  innumerable. 

{CyprimMB  amratm»  Liniueiifl^  Syst.  Nat. ;  GUnther,  yii,  %i.) 
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118.— CTPBINUS  LinniBiis. 

Carp*. 

( Artedi ;  LiimsBas,  Syst.  Nat. :  type  Cyprinua  carpio  L. ) 

Body  robast,  comprensed,  resembling  that  of  the  Bufblo-fish.  Mouth 
moderate,  anterior,  with  four  long  barbels.  Snout  blunt,  rounded. 
Teeth  molar,  broad  and  truncate,  1,  1,  3-;3,  1, 1.  Scales  large.  Lateral 
line  continuous.  Dorsal  fin  very  long,  with  a  stout  spine,  serrated 
behind;  anal  fin  short,  also  with  a  spine.  Large  fishes  of  the  fi-esh  _ 
waters  of  Asia;  introduced  into  Europe  and  America  as  food*fishes«i^ 
{xuKpivo<;y  the  ancient  name  of  the  Carp.) 

439.  C.  carpio  h.^Carp. 

Body  stout,  more  or  less  compressed,  heavy  anteriorly.  OeneraZ 
color  olivaceous.  D.  Ill,  20;  A.  Ill,  5;  scales  5-3S-5;  teeth  1,  I,  3-3, 
1, 1.  L.  18  inches  or  more.  Fresh  waters  of  Central  Asia ;  introduced 
as  a  food-fish  into  Europe  and  America.  In  domestication  it  has  ran 
into  many  varieties,  distinguished  by  differences  in  form,  squamatioD, 
and  development  of  the  fins. 

(Linnwus,  Syst.  Nat. ;  Gilnther,  vii,  25.) 

Family  XXXII.— CHARACINIDiE. 

(The  Characins.) 

Body  variously  formed,  covered  with  cycloid  scales.  Head  naked. 
Margin  of  upper  jaw  formed  mesial ly  by  the  premaxillaries  and  later- 
ally by  the  maxillaries;  no  barbels;  premaxillaries  not  pictractile. 
Teeth  various,  often  incisor-like,  often  wanting.  Branchiostegals  usa- 
ally  3.  Gill-membranes  united  to  the  isthmus  or  not.  No  pseodo- 
branchiae.  Gills  4,  a  slit  behind  the  fourth.  Lower  pharyngeals  not 
truly  falciform,  but  more  or  less  curved,  armed  with  small,  sometimes 
villiform,  teeth.  Adipose  fin  usually  present  (absent  in  JEhryihrininai^ 
Pyloric  coeca  usually  numerous.  Air-bladder  transversely  divided  into 
two  portions,  and  communicating  with  the  organ  of  hearing  by  means 
of  auditory  ossicles,  as  in  the  Cyprinidce,  Anterior  vertebrae  ooaleaoed 
and  modified.  A  very  large  family  of  60  genera  and  300  speoiea,  inhab- 
iting the  fresh  waters  of  South  America  and  Africa,  where  tliey  take 
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the  place  of  the  Salmonidce  and  Cyprinidce  of  the  Northern  Hemisphere. 
A  single  species  reaches  the  United  States. 

{Characinida:  GUnther,  vii,  278-3«0.) 

*  Adipose  fin  present, 
t Dentition  complete  in  both  jaws;  gill-opeuings  wide,  the  membranes  not  at- 
tached to  the  isthmus;  nasal  openings  of  each  side  close  together;  teeth 
compressed,  notched.  (Telragonopterina,) 
t  Anal  fin  elongate  (rays  20-50) ;  belly  in  front  of  ventrals  rounded ;  premaxillary 
teeth  in  a  double  series;  a  single  series  of  teeth  in  lower  jaw,  with  no  conical 
teeth  behind  it;  no  canine  teeth;  gill-rakers  setitorm .. Tetraoonopterus,  114. 

114.— TCTRAGONOPTERUS  Cuvier. 

{Astyanax  B.  &  O. ;  Pcecihirichthys  Gill.) 
(Artedi;  Cuvier,  M6m.  du  Mjis.  iv,  455,  1818:  type  Tctr<igonopieruB  argenteus  Cuv.) 

Body  oblong  or  elevated,  compressed,  covered  with  moderate  scales. 
Belly  rounded.  Cleft  of  mouth  medium.  Anterior  teeth  strong,  incisor- 
like; lateral  teeth  small.  Premaxillary  and  mandibular  teeth  subequal 
in  size,  with  a  compressed,  notched  crown,  the  former  in  a  double,  the 
latter  in  a  single,  series.  Maxillary  with  few  teeth.  Nostrils  of  each 
side  close  together,  separated  by  a  valve  only.  Lower  pharyngeals  very 
slender,  curved,  approaching  the  form  in  CyprinidcBj  armed  with  a  single 
series  of  slender,  hooked  teeth.  Gill-openings  wide,  the  membranes 
free  from  the  isthmus  and  from  each  other.  Gill-rakers  setiform.  Dor- 
sal fin  midway  of  body,  above  or  just  behind  ventrals.  Anal  fin  long. 
Species  about  40,  in  all  the  warmer  parts  of  America.  (rsTpdj^wvo^y 
four-angled;  TZTepdv^  fin  or  wing;  of  no  special  application  to  this  group, 
the  original  word  used  by  Klein  and  Artedi  being  Tetra/fonoptrm.) 

a.  Body  oblong,  moderately  elevated,  the  depth  less  than  half  length.    (Aatyanax  Baird 
&,  Girard.*) 

499*  T.  ari^entatas  (Baird  &  Girard)  J.  &  G. 

Olivaceous;  a  broad  silvery  band  along  sides;  a  black  spot  at  base  of 
caudal,  running  up  on  the  fin.  Body  oblong,  compressed.  Snout  blunt, 
lower  jaw  included.  Dorsal  inserted  above  ventrals.  Pectorals  reach- 
ing ventrals,  the  latter  to  vent.  Head  4  in  length;  depth  3.  D.  10;  A. 
21;  scales  6-38-6.  Arkansas  to  Mexico;  probably  abundant;  the  north- 
ernmost representative  of  the  family. 

{AstjfaHOX  argmtatus  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  27,  1854:  Aatyanax 
mrgmtaiMt  Grd.  U.  8.  Mox.  Bound.  Sarr.  Ichth.  74 ;  GUnther,  v,  380.) 


*  Baird  A  Qirard,  Proc.  Acad.  Nat.  Sci.  Pbila.  vii,  26, 1854 :  type  Aetyanax  argentatus 
B.  dt  G.    (adrvdra^f  a  son  of  Heotor.) 


256      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

Obder  m -isospondyli. 

{The  Isospondylous  Fishes.) 

Parietals  present.  Symplectic  present.  No  interclavicles.  A  prsecor- 
acoid  arch.  Anterior  vertebrae  simple.  No  auditory  ossicles.  Pharyn- 
geal bones  simple  above  and  below,  the  lower  not  falciform.  Gills  4,  a 
slit  behind  the  fourth.  A  very  large  group,  presenting  many  modifica- 
tions of  structure.    (?<yoc,  equal;  <y;r<;yeJt>A<>^,  vertebra.) 

( Physoetomi  Giinther,  part. ) 


• 


ANALYSIS  OF  FAMILIES  OF  ISOSPONDYLI. 

Tail  dipbycercal. 

a.  Lateral  margins  of  upper  jaw  formed  by  the  maxillaries. 

b.  Adipose  fiu  none :  no  phosphorescent  spots ;  body  usuaUy  scaly ;  head  naked ; 

throat  without  barbel. 

c.  Lateral  line  present. 

d,  Oular  plate  noue. 

e.  Air-bladder  none ;  dorsal  posterior,  opposite  anal  and  similar  to  it ;  moatJi 

small,  with  small,  pointed  teeth;  deep-sea  fishes. 

Alepocephalidje,  33. 
06.  Air-bladder  present ;  dorsal  in  front  of  anal. 

/.  Mouth  small,  horizontal ;  posterior  part  of  tongue  and  the  roof  of  the 

mouth  covered  with  coarse,  paved  teeth...  ALBULiDiE,  34. 

ff.  Mouth  larger,  oblique;  t^th  all  pointed;  those  on  the  tongue lan;e. 

Hyodontidje:,  35. 

dd.  Qular  plate  present ;  month  large ;  teeth  all  pointed ELOPiDiE,  36. 

oc.  Lateral  line  obsolete. 

g.  Mouth  terminal,  large ;  maxillary  in  three  parts,  mostly  broad. 

Clupkida,  37. 

gg.  Mouth  small,  inferior;  maxillary  short  and  narrow;  not  in  three 

parts DOROSOMATIDiB,  38. 

ggg.  Mouth  very  large,  subinferior;  maxiUary  very  narrow,  prodnced 

backward Engraulididj^,  :19. 

bh.  Adipose  fin  present  (rarely  absent,  and  the  body  with  phosphorescent  spots). 
h.  Throat  with  a  long  barbel ;  scales  very  small  or  wanting;  moutb 

large Stomiatid^,  45. 

hh.  Throat  without  barbel. 
i.  Sides  with  phosphorescent  spots;  oviducts  present;  deep-tei 
fishes. 

j.  PseudobranchisD  none ;  body  scaly CHAULioi>ONTil>iB,  44. 

jj,  Pseudobranchiffi  present;  body  naked..  Sternoptychidje,  43. 
It.  Sides  without  phosphorescent  spots ;  ovidncts  none. 

Sauionidj;,  46. 
aOm  Lateral  margins  of  upper  jaw,  like  the  anterior  margin,  formed  by  the  premtf- 

illaries ;  adixiose  fin  usually  present. 
k.  Premaxillarics  short,  with  villiform  te^th;    iDontli  small; 
bones  of  head  cavernous ;  scales  ctenoid..  PERCOP8lD.fi,  47. 
kk.  Premaxillaries  elongate;  mouth  large;  boneeoif  head  not 
cavernous;  scales  mostly  cycloid. 

I.  Dorsal  short,  nearly  median;  body  scaly.. SOOPBUBJI,  42. 

II.  Dorsal  short,  posterior;  body  scaly..  Paraixpididje,  4L 
Ul,  Dorsal  occupying  nearly  the  whole  length  of  the  baek; 

body  naked AlXBWOBAXmWM,  4fll 


\ 
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Family  XXXIIL— ALEPOCEPHALID^. 

Body  oblong,  compressed,  covered  with  thin  cycloid  or  keeled  scales, 
or  with  naked,  prickly  skin.  Head  naked.  Lateral  line  developed.  No 
barbels.  Mouth  moderate  or  large.  Margin  of  the  upper  jaw  formed 
by  the  premaxillaries  and  the  maxillaries,  the  former  being  placed  along 
the  upper  anterior  edge  of  the  latter.  Teeth  feeble.  Opercular  ap- 
paratus complete,  its  bones  thin.  No  adipose  fin.  Dorsal  fin  long 
and  low,  posterior,  inserted  opposite  the  anal;  pectorals  short,  x)laced 
rather  high ;  ventrals  usually  well  back,  sometimes  wanting.  Gill-open- 
ings very  wide,  the  membranes  free  from  the  isthmus.  Pseudobranchiae 
present.  No  gular  plate.  No  air-bladder.  Stomnch  curved,  without 
blind  sac.  Pyloric  cceca  in  moderate  number.  Fishes  of  the  deep  seas; 
but  one  species  known  until  recently.  Lately  3  genera  and  7  species 
have  been  described  from  the  abyssal  faunae  of  the  mid  Atlantic  and 
Pacific. 

(AlepooephalidcB  GUnthor,  vii,  477.) 

a.  Scales  cycloid ;  dorsal  and  anal  subequal,  opposite  each  other;  mouth  small ;  jaws 
nearly'  even;  small  teeth  in  jaws,  vomer,  and  palatines.  Alepocephalus,  115. 

115.— ALEPOCEPIIALVS  Risso. 

(Risso,  Mem.  Acad.  Nat.  Sci.  Tarin,  xxv,  270,  1H20:  typo  Alepocephalus  raatratus  Risso, 
from  the  Mediterranean.)  * 

Body  oblong,  compressed.  Mouth  rather  small,  the  snout  somewhat 
prolonged.  Jaws  nearly  equal  in  front;  a  series  of  small  teeth  in  each 
jaw  and  on  the  vomer  and  palatines.  Eye  very  large.  Gill-membranes 
entirely  separate.  Branchiostegals  0.  Opercular  bones  thin.  Dorsal 
low  and  rather  long,  with  a  scaly  base,  opposite  and  similar  to  the 
anal.  Pectorals  and  ventrals  rather  small.  Caudal  moderately  forked. 
Scales  rather  large,  thin  and  cjxloid.  Deep-sea  fishes  of  the  Atlantic 
and  Mediterranean,    (a,  privative;  Af-r't,  scale;  xs^aXrj^  head.) 

4SO«  A.  balrdii  Goode  &  Bean. 

Uniform  indigo-blue,  the  color  extending  to  the  inside  of  the  mouth 
and  the  gill-membranes.  Body  rather  elongate.  Head  moderately 
compressed,  subcorneal,  the  lower  jaw  included.  Maxillary  extending 
nearly  to  below  middle  of  eye.  Eye  large,  as  long  as  snout.  Dorsal 
slightly  in  advance  of  anal.  Head  4J  in  length ;  depth  5^.  D.  22 ;  A. 
25;  P.  12;  V.I,  9;  pyloric  coeca  15;  B.  6;  scales  7-65-11.  L.  24  inches. 
Grand  Banks;  dredged  at  a  depth  of  200  fathoms.    (Ooode  &  Bean,) 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  55,  1879.) 

Bull,  Kat  Mus.  No.  10—17 
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Family  XXXIV.— ALBULID^. 

{The  Ladyfiglies.) 

Body  rather  elongate,  little  compressed,  covered  with  rather  small, 
brilliantly  silvery  scales.    Head  naked.    Snout  conic,  subquadrangular, 
shaped  like  the  snout  of  a  pig,  and  overlapping  the  small,  inferior,  hor- 
izontal mouth.    Maxillary  rather  strong,  short,  with  a  distinct  supple- 
mental bone,  slipping  under  the  membranous  edge  of  the  very  broad 
preorbital.    Premaxillaries  short,  not  protractile.     Lateral  margin  of 
upper  jaw  formed  by  the  maxillaries.    Eye  large,  median  in  head,  with 
a  bony  ridge  above  it,  and  almost  covered  by  an  annular  adipose  eye- 
lid.   Opercle  moderate,  firm.    Preopercle  with  a  broad,  flat,  membra- 
naceous edge,  which  extends  backward  over  the  base  of  the  opercle. 
PseudobranchifiB  present.     Gill-rakers  short,  tubercle-like.     Gill-nrem- 
branes  entirely  separate,  free  from  isthmus.     Branchiostegals  about 
14.    A  fold  of  skin  across  gill- membranes  anteriorly,  its  posterior  free 
edge  crenate.    No  gular  plate.    Both  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth.    Broad  patches  of  coarse,  blunt,  paved  teeth 
on  the  tongue  behind  and  on  the  sphenoid  and  pterygoid  bones.    Lat- 
eral line  present.    Belly  not  carinate,  flattish,  covered  with  ordinary 
scales.    Dorsal  fin  moderate,  in  fr(^t  of  ventrals,  its  membranes  scaly. 
No  adipose  fin.    Anal  very  small.    Caudal  widely  forked.    Pyloric  cceisi 
numerous.    A  single  species  known,  found  in  all  warm  seas. 

(Clupeidce  group  Albulina  Giinther,  vii,  4G8,  469.) 

116.~ALBlJ£iA  Gronovins. 

(Gronovius;   Bloch  &  Schneider,  Syst.   Ichth.  1801,  432:    type  Albula  conorhynchitt 
Bloch  &  Schneider i=ii^»ox  vulpes  L.) 

Characters  of  the  genus  included  above.    (Latin  albiiSy  white.) 

431.  A»  vulpes  (L.)  Goode. — Lady-fish;  Bone-fiah, 

Brilliantly  silvery;  olivaceous  above;  back  and  sides  with  faint  streaks 
along  the  rows  of  scales ;  fins  plain ;  axils  dusky.  Upper  lobe  of 
caudal  the  longer.  A  band  of  peculiar,  elongate,  membranaceous 
scales  along  middle  line  of  back ;  accessory  ventral  scale  large.  He.id 
3|;  depth  4.  D.  15;  A.  8;  scales  9-71-7.  L.  18  inches.  Cape  Cod  to 
Southern  California  and  East  Indies;  abundant  in  tropical  seas.  Not 
much  valued  as  food,  but  beautiful  and  gamy. 

(Esox  vulpes  L.  Syst.  Nat. :  AlbuJa  conorhynchus  Giinther,  vii,  468.) 
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Family  XXXV.— HYODONTID^. 

(Tlie  Moon  Eyes ) 

Body  oblong,  compressed,  covered  with  moderate-sized,  brilliantly 
silvery,  cycloid  scales.  Head  naked,  short,  the  snout  blunt.  Mouth 
moderate,  oblique,  terminal,  the  jaws  about  equal.  Premaxillaries  not 
protractile.  Maxillary  small,  slender,  without  evident  supplemental 
bone,  articulated  to  the  end  of  the  premaxillary,  and  forming  the  lat- 
eral margin  of  the  upper  jaw.  Dentition  very  complete.  Premax- 
illary and  dentary  bones  with  small,  wide-set,  cardiform  teeth.  Max- 
illaries  with  feeble  teeth.  A  row  of  strong  teeth  around  the  margin 
of  the  tongue,  the  anterior  canine  and  very  strong ;  between  these  is  a 
band  of  short,  close-set  teeth.  Vomer  with  a  long,  double  series  of  close- 
set,  small  teeth.  Similar  series  on  the  palatines,  sphenoid,  and  ptery- 
goids. Sides  of  lower  jaw  fitting  within  the  upper,  so  that  the  denta- 
ries  shut  against  the  palatines.  Eye  very  large,  the  adipose  eyelid  not 
much  developed.  Preorbitals  very  narrow.  Nostrils  large,  those  of 
each  side  close  together,  separated  by  a  flap.  Gill-membranes  not  con- 
nected, free  from  the  isthmus,  a  fold  of  skin  covering  their  base.  No 
gular  plate.  Branchiostegals  8-10.  Gill-rakers  few,  short  and  thick. 
Pseadobranchise  obsolete.  Lateral  line  distinct,  straight.  Belly  not 
serrated.  Dorsal  fin  rather  posterior.  Anal  elongate,  low.  Ventrals 
well  developed.  Caudal  strongly  forked.  No  adipose  fin.  Stomach 
horseshoe-shaped,  without  blind  sac;  one  pyloric  ccecum.  Air-bladder 
large.  No  oviducts,  the  eggs  falling  into  the  cavity  of  the  abdomen 
before  exclusion.  A  single  genus,  with  3  known  species,  inhabiting 
the  fresh  waters  of  North  America. 

(ffyodoHtidiB  Gliiither,  vii,  375,  376.) 

1E7.— HTODON  Le  Suenr. 

Moon  Eyes. 

{Hiodan  Le  Saenr,  Jonrn.  Acad.  Nat.  Sci.  Pbila.  i;  3G4,  1818:  typo  Hiodon  tergisus  Le 
Saeor.) 

Generic  characters  included  above.  {Ooetdijf;,  hyoid;  dfJcwv,  tooth; 
"hyoid'^  is  the  bone  shaped  like  the  letter  r,  forming  the  base  of  the 
tongue.) 

•  Belly  in  front  of  ventrals  strongly  carinated ;  dorsal  rays  (developed)  9. 
439.  H«  alosoides  (Raf.)  J.  A  G. 

Body  closely  compressed,  becoming  deep  in  the  adult.  Eye  mod- 
erate, smaller  than  in  other  species,  about  3^  in  head,  the  maxlUaT^ 
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lliform  teeth  in  both  jaws  and  on  vomer,  palatines,  pterygoids, 
ae,  and  base  of  skolL  No  large  teeth.  Eye  large,  with  an  adipose 
d.  Gill-membranes  entirely  separate,  free  from  the  isthmus, 
chiostegals  numerons  (20-35).  Gill-rakers  long  and  slender, 
dobranchiffi  present  or  absent.  Belly  not  keeled  nor  serrated, 
red  with  ordinary  scales.  Lateral  line  present.  Dorsal  fin  over 
ther  behind  ventrals.  Caudal  fin  forked.  No  adipose  fin.  Pyloric 
numerous.  Two  genera,  not  much  alike,  with  4  or  5  species,  widely 
ibuted,  sometimes  entering  fresh  waters. 

ipcidiB  group  Elopina  Giinther,  vii,  469-472.) 

f  elongate,  covered  with  smaU  scales;  anal  fin  smaller  than  dorsal.    (Elopinw.) 

^seudobranchixB  present Elops,  118. 

ly  oblong,  covered  with  large  scales ;  anal  fin  larger  than  dorsal.    (Megalopina, ) 
Psendobranchis  obsolete Meqalops,  119. 

118.— EliOPS  LinniBiiB. 

Big-eyed  Herrings, 

(BUS,  Syst.  Nat:  type  Elope  aauriu  L.) 

dy  elongate,  covered  with  thin,  small,  silvery  scales.    Dorsal  fin 

tly  behind  ventrals,  its  last  rays  short,  the  fin  depressible  into  a 

h  of  scales.     Anal  fin  smaller,  similarly  depressible.     Pectorals 

^entrals  moderate,  each  with  a  long  accessory  scale.    Opercular 

thin,  with  expanded,  membranaceous  borders;  a  scaly  occipital 

or  collar.    Lateral  line  straight,  its  tubes  simple.    Pseudobran- 

resent,  large.      Species  2  or  more,  widely  distributed,  remarka 

^jhe  development  of  scaly  sheaths.    (eAot/',  name  of  some  sea-fish — 

-fish  or  sturgeon;  from  iXdcjj  to  drive  or  move.) 

sanras  L. — Big-eyed  Herring, 

m  silvery,  darker  above.    Gular  plate  3-4  times  as  broad  a« 
ead  4J;  depth  5-6.    Eye  large,  4-5  in  head.    D.  20;  A.  13 ;  V. 
;  scales  12-120-13.    L.  24  inches.    Cape  Cod  to  Cape  of  Good 
China.    A  handsome  fish,  uot  rare  on  our  Atlantic  coast. 

it.  Nat. ;  GUnther,  vii,  470.) 

110.— JIIEGAIiOPS  Lac<SpMe. 
Tarpums, 

Lac^pMe,  Hist.  Nat.  des  Poissons,  v,  289,  1803 :  type  Megalops  filamen- 
4M3.  =  Clupta  cyprinoides  Bronssonet. ) 

ag,  compressed.    Head  large,  compressed.    Eye  very  large. 
Y^  covered  with  ordinary  scales,    ^ilouth  large,  oblique* 
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remain  there  permaneotly.  The  current  genera  are  ill  defined  and 
apparently  too  numerous,  and  we  have  followed  Dr.  Gunther  in  refer- 
ring most  of  them  to  Clupea.  The  rudimentary  teeth  are  extremely 
variabh',  even  in  the  same  species. 

{ClujtitkB  groups  Clupeinaand  Duasumieriina  Giinthcr,  vii,  412-~1G7.) 

*  Belly  rounded,  covered  with  ordinary  scales ;  snpplemental  bones  of  maxiUary  very 
narrow.     (Dussumieriina'.) 
a.  Ventrals  small,  behind  dorsal ;  teeth  small,  persistent  on  jaws,  vomer,  palatines, 

pterygoids,  and  tongue Etrumeus,  120. 

eta,  Ventrals  below  dorsal;  teeth  wantiug  or  deciduous Spbatelloides,  121. 

**  Belly  compressed,  armed  with  bony  sen'ie ;  supplemental  bones  of  maxillary  broad. 
(ClupeiniB.) 
b.  Scales  with  their  posterior  margins  entire  and  rounded, 
c.  Last  ray  of  dorsal  not  produced. 

d.  Scales  thin,  deciduous Clupea,  122. 

dd.  Scales  firm,  adherent,  regularly  arranged Harengula,  123. 

cc.  Last  ray  of  dorsal  produced  in  a  long  filament . .« Opistuonema,  124. 

bb.  Scales  with  their  posterior  margins  vertical,  and  pectinate  or  fluted. 

Brevooktia,  125. 

190.— ETRUJUEUS  Blocker. 

Round  Herrings. 

(Blocker,  Verb.  Bat.  Oen.  xxv,  Japan,  48 :  typo  Clupea  micropua  Schlegol,  from  Japan.) 

Body  elongate,  fusiform,  subcylindrical,  snout  pointed.  Mouth  ter- 
minal, rather  wide,  the  maxillary  extending  to  opposite  the  eye,  its  sup- 
plemental pieces  slender;  jaws  and  most  of  the  bones  of  the  mouth 
with  small  but  permanent  teeth.  Scales  cycloid,  entire,  very  decidu- 
ous. Branchiostegals  fine,  about  15  in  number.  Pyloric  coBca  numer- 
ous. Belly  rounded,  covered  with  ordinary  scales.  Fins  all  small, 
the  anal  especially  so.  Ventrals  behind  dorsal.  Two  species  known. 
(r^rpovj  abdomen;  6fi6^,  even?) 

487*  £•  teres  (DeKay)  Giinther.— i?<mnd  Herring, 

Olivaceoos  above,  silvery  on  sides  and  below.  Body  terete  and  fusi- 
form. Head  slightly  compressed  forwards.  Mouth  small,  maxillary 
reaching  front  of  orbit.  Eye  large,  equal  to  snout.  Fins  all  very  small. 
Vomerine  teeth  present.  Head  4  in  length;  depth  G.  D.  I'i;  A.  10. 
Atlantic  coast  of  the  United  States ;  not  common. 

iAlosa  Urea  DeKay,  New  York  Fauna,  Fish.  1842,  262;  GUnther,  vi,  4C7.) 

191.— SPRATELLOIDES  Bleeker. 
(Blecker,  Vorh.  Bat.  Qen.  xxiv,  Ilaring,  29:  type  Clupea  argyrotwnia  Bleeker.) 

Body  elongate,  subcyHudrical  or  slightly  compressed,  covered  with 
moderate-sized  deciduous  scales.     Abdomen  obtuse,  without  keel  or 
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serrature.  Mouth  essentially  as  in  Glupea.  Teeth  none,  or  minnte  and 
deciduous.  Gill-membranes  separate,  with  about  G  flat  branchiostegahi. 
Pseudobranchiae  well  developed.  Dorsal  opposite  ventrals;  anal  fin 
short.  Stomach  with  long,  blind  sac;  pyloric  ccdca  in  moderate  num- 
ber.   Pacific  and  Indian  Oceans.   {SpratelluSj  sprat;  eldot;^  resemblance.) 

418§.  8.  bryoporuii  Cope. 

Form  compressed,  moderately  elongate.  Belly  rounded,  except  be- 
tween ventral  fins  and  vent,  where  it  is  angular.  Maxillary  broad, 
flat,  reaching  to  opposite  middle  of  pupil.  Ventrals  a  little  in  front  of 
middle  of  dorsal.  Lower  fins  short.  Pectorals  2J  in  distance  to  ven- 
trals. Golden;  bluish  above.  Top  of  head  with  a  bifurcate  depression, 
filled  with  delicate,  branching  mucous  tubules;  opercular  and  post> 
frontal  regions  with  similar  tubes.  Head  5;  depth  4^.  D.  18;  A.  18; 
scales  51-12.    L.  14  inches.    Coast  of  Alaska.    (Cope.) 

(Cope,  Proc.  Amer.  I>,il.  Soc.  Pliila.  1873.) 

122.— CEiUPEA  Linnaeus. 

Herrings. 

{ClupeUy  AloBttj  PomolobuSf  Melettaj  Spratella,  etc.,  of  authors.) 
(Linnosus,  Syst.  Nat. :  type  Clupea  harengus  L. ) 

Body  oblong,  more  or  less  compressed.  Mouth  moderate,  terminal, 
the  jaws  about  equal,  or  the  lower  projecting  Teeth  feeble,  variously 
placed,  rarely  absent.  Mandibles  very  deep  at  base,  shutting  within 
the  maxillaries.  Gill-rakers  more  or  less  long  and  slender,  numerous. 
Scales  thin,  cycloid,  deciduous,  entire,  rounded  i>osteriorly.  Dorsal  fin 
rather  short,  nearly  median,  beginning  in  advance  of  ventrals,  its  pos- 
terior ray  not  prolonged  in  a  filament.  Ventrals  present.  Anal  mod- 
erate. Belly  compressed,  more  or  less  strongly  serrated,  at  least  be- 
hind ventrals.  Species  very  numerous;  found  in  all  seas.  (Latin  clupea^ 
a  herring.) 

Our  species  may  be  divided  as  follows : 

•  Vomer  with  an  ovate  patch  of  teeth ;  ventral  serratures  weak ;  herrings  (Clupba). 

harenguM,  mirabitU. 
*•  Vomerine  teeth  none, 
t  Cheeks  longer  than  deep,  the  preopercle  produced  forward  below.     (PoxoiOBrs 
Raf.) 

a.  Ventral  serratures  weak m§ej, 

aa.  Ventral  serratures  strong. 

h.  Jaws  with  persistent  teeth dkiyaodUorit. 

hh.  Jaws  without  persistent  teeth  (Meletta  Val.). 

meMocriBy  vernMM^  tmlMlu, 
ft  Cheeks  deeper  than  long ;  shad  (  Alosa  Cuvier) 
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*  Vomer  with  an  ovate  patch  of  teeth ;  yentral  serratures  weak;  herrings.     {CUipca%) 
4S9«  €•  barenirns  L. — Common  Herring;  *'  WhitebaW  (young), 

Blaish ;  silvery  below,  with  bright  reflections.  Body  elongate,  com- 
pressed. Scales  loose.  Cheeks  longer  than  high,  the  junction  of  the 
mandible  and  preopercle  under  middle  of  eye.  Maxillary  extending  to 
middle  of  eye.  Upper  jaw  not  emarginate.  Lower  jaw  much  project- 
ing. Gill-rakers  very  long,  fine  and  slender,  about  40  on  the  lower 
part  of  the  arch.  Eye  longer  than  snout,  4  in  head.  Dorsal  inserted 
rather  behind  middle  of  body,  in  front  of  ventrals.  Pectorals  and  ven- 
trals  short ;  anal  low.  Abdomen  serrated  in  front  of  ventrals  as  well 
as  behind.  Peritoneum  duskj'.  Head  4^;  depth  4^.  D.  18;  A.  17; 
liat.  1.  57;  ventral  scutes  28  +  13;  vertebrae  56.  Atlantic  Ocean;  abun- 
dant on  the  coasts  both  of  Europe  and  America.    Spawns  in  the  sea. 

(Linn.  Syst.  Nat.;  Giinther,  vii,  415:  Clupea  elongate  Le  Sueur,  Joum.  Acad.  Nat. 
Sci.  Phila.  i,  234.) 

44IO.  €•  mirabills  Gir&Td,— California  Herring. 

Bluish  above;  sides  and  below  silvery;  peritoneum  dusky.  Lower 
jaw  strongly  projecting;  upper  jaw  not  emarginate  Belly  scarcely 
compressed  in  front  of  ventrals,  serrate  only  between  ventrals  and 
anal.  Gill-rakers  very  long  and  slender.  Vomerine  teeth  weaker  than 
in  0.  harengus;  usually  a  few  teeth  on  tongue  and  premaxillary.  Ver- 
tebrae also  fewer,  30  +  20=50.  Insertion  of  dorsal  slightly  nearer  front 
of  eye  than  base  of  caudal.  Head  4^;  deptb  4.  D.  16;  A.  14;  Lat. 
1.  52.  Pacific  coast  of  North  America.  Very  similar  to  0.  Iharengus^  and 
equally  abundant. 

(Giraid,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  138;  Guuthev,  vii,  418.) 

**  Vomerine  teeth  none. 

t  Cheeks  longer  than  deep,  the  preopercle  produced  forward  below.     {Pomolohu9 
Bafinesque.*) 
a.  Ventral  serratures  weak ;  mouth  entirely  toothless. 

441*  C*  sagax  Jenyns. — California  Sardine;  Sadina, 

Dark  bluish  above;  silvery  below;  a  series  of  round  black  spots  on 
the  level  of  the  eye,  running  backward,  bounding  the  dark  color  of  tbe 
back ;  similar  smaller  spots  above,  forming  lines  along  the  rows  of  scales ; 
the^e  spots  rarely  obscure  or  wanting,  especially  in  old  examples ;  tip  of 
lower  jaw  yellow ;  lower  part  of  dorsal  yellow ;  peritoneum  black.  Body 
very  slender,  subsiform,  slenderer  and  less  compressed  than  a  herriug, 
the  back  rather  broad.    Ventral  serratures  very  weak.    Maxillary  reach- 

^Rafinecqnei  Ichth.  Oh.  18*20,  :^:  type  Pomolobus  ohrysochloris  Rafinesquo.  (tt^o, 
operculum;  Xo/So^,  lobe.) 
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ing  uearly  to  middle  of  eye.  Mandible  little  projecting,  the  tip  included. 
Gill-rakers  longer  than  eye,  very  slender  and  numeroas,  close  set.  Op- 
ercles,  top  of  head,  and  scapular  region  with  conspicuous  branching 
tubes  and  strise.  Insertion  of  dorsal  considerably  nearer  snout  than 
base  of  caudal.  Pectorals  and  ventrals  with  sheathing  scaler.  Head 
4;  depth  5.  D.  15;  A.  17;  Lat.  I.  53;  scutes  18  +  14.  L.  12  inches. 
Pacific  coast  of  Korth  and  South  America ;  very  abundant,  spawning 
in  the  sea.  Eesembles  the  Europejin  Sardine  (0.  pilchardus)^  but  has 
no  teeth,  and  the  belly  less  strongly  serrate. 

(Jeuyn8,  Zool.  Boagle,  Fish.  134:  Mcletta  ccdrulea  Girard,  U.  S.  Pac.  R.  R.  Surv.  x, 
330:  Alosa  musica  Grd.  U.  S.  Nav.  Astron.  Exped.  Zoul.  246:  Alausa  edlifomioa  Gill, 
Proc.  Acad.  Nat.  Set.  Phila.  1862,  281;  GUnthor,  vii,  443.) 

aa.  Ventral  serratures  strong. 

b.  Jaws  with  persistent  teeth,  at  least  on  premaxillaries,  and  sometimes  on  sym- 
physis of  lower  jaw. 

44 ti.  C.  chrysochloris  (Raf.)  Jor.  &  Glib.— 0/iio  Sh^id;  Skipjack, 

Brilliant  blue  above;  sides  silvery,  with  golden  reflections;  no  dark 
spot  behind  opercle.  Body  elliptical,  highest  near  the  middle,  much 
compressed.  Head  rather  slender  and  pointed,  its  upper  profile 
straight.  Lower  jaw  strongly  jirojecting,  its  tip  entering  tbe  profile; 
upx)er  jaw  emarginate.  Premaxillary,  and  often  tip  of  lower  jaw,  with 
moderate-sized  teeth.  Maxillary  large,  reaching  to  opposite  posterior 
part  of  eye.  Eye  large,  well  covered  by  adipose  eyelid.  Fins  moderate. 
Caudal  peduncle  slender,  the  caudal  widely  forked.  Gill-rakers  com- 
paratively few,  short,  stout,  and  coarse,  about  23  below  the  angle  of  the 
arch.  Opercles  with  radiating  and  branching  striae.  Peritoneum  pale. 
Head  3^;  depth  3^.  Eye  shorter  than  snout,  4^  in  head.  D.  16;  A.  18; 
Lat.  1.  52;  ventral  scutes  20+  13.  L.  15  inches.  Gulf  of  Mexico  and 
Mississippi  Valley;  abundant,  and  resident  in  all  the  larger  streams, 
and  introduced  through  the  canals  into  Lake  Erie  and  Lake  Michigan. 
A  handsome  fish,  not  valued  for  food. 

(Pomolobus  chrifsochloris  Raf.  Ichth.  Oh.  1820,  38.) 

5.  Jaws  without  ijcrsistent  teoth;  a  few  teeth  usually  present  on  the  tongue.    {MeUita 

Val.) 

443.  €•  mediocris  Mitchill.^ Fic^orj^  Shad;  Tailor  Herring;  Fall  Herring. 

Bluish  silvery;  sides  with  rather  faint  longitudinal  stripes.  Head 
comparatively-  long,  the  profile  straight  and  not  very  steep,  form  more 
elliptical  than  in  the  others  and  less  heiwy  forwards.  Lower  jai;^  con- 
siderably projecting;  upper  jaw  emarginate.  Opercles  rather  less 
emarginate  below  and  behind  than  in  C  vernalis.     Fins  low;  doraal 
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fin  inserted  nearer  snout  than  base  of  caudal.  Peritoneum  pale.  Head 
4;  depth  3|.  D.  15;  A.  21;  Lat  1.  50;  veutral  scutes  20  +  16.  New- 
foundland  to  Florida;  rather  common.    Little  valued  as  a  food-fish. 

(Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  451:  Clapea  mattowacca  Giinther,  vii,  438: 
Alcsa  itneata  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  ii,  242,  and  Hist.  Fish.  Mass.  102.) 

4#4.  €•  vernaliii  Mitch. — Alewife;  Branch  Herring;  Gaepereau. 

Blue  above;  sides  silvery;  indistinct  dark  stripes  along  the  rows  of 
scales;  a  blackish  spot  behind  opercle.  Body^  rather  deep  and  com- 
pressed, heavy  forward.  Head  short,  nearly  as  deep  as  long,  the  pro- 
file somewhat  steep  and  slightly  depressed  above  the  nostrils.  Maxil- 
lary extending  to  posterior  margin  of  pupil.  Lower  jaw  somewhat  pio- 
jecting ;  upper  jaw  emargiuate.  Eye  large,  slightly  longer  than  snout, 
3i  in  head.  Gill-rakers  long,  30-40  below  the  angle  of  the  arch,  shorter 
and  stouter  than  in  0.  sapidisaima.  Lower  lobe  of  caudal  the  longer. 
Dorsal  fin  high,  a  little  higher  than  long,  its  height  CJin  length  of  body. 
Head  4|;  depth  3  J.  D.  16;  A.  19;  Lat.  1.  50;  scutes  21  + 14.  Perito- 
neum pale.  Atlantic  coast  of  the  United  States;  abundant;  entering 
streams  to  spawn;  landdocked  in  the  lakes  of  Western  New  York. 

(MitchiU,  Kept.  Fish.  N.  Y.  22,  and  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  454:  Clupea 
p9eudoharenffua  Wilaon,  Rees's  Kncycl. :  Alosa  tyrannuB  Storcr,  Hist.  Fish.  Mass.  150: 
Fomolobus  paeudoharenffua  Qill,  Rept.  U.  S.  Fish  Com.  1871-72,  811:  Pomolobus  vernalia 
Goode  4&  Bean,  BuU.  Essex  Inst.  1879,  24.) 

44«l.  €•  8BSii vails  Mitchill. — Glut  Herring;  Blue-back, 

Very  similar  to  the  preceding,  from  which  it  is  best  distinguished  by 
the  black  peritoneum.  The  fins  ai;p  lower  and  the  eyes  smaller.  At- 
lantic coast^  appearing  later  than  the  preceding;  less  abundant  and 
less  valuable  as  a  food-tish. 

{Clupea  (Bstivalia  Mitch.  Trans.  Lit.  &,  Phil.  Soc.  N.  Y.  11,  1H14,  456:  Alosa  cyanonoton 
StoFur,  Hist.  Fish.  Mass.  161 :  Pomolobus  wativalis  Goode  &  Bean,  Bull.  Essex  Inst. 
1879,  24.) 

tt Cheeks  deeper  than  long,  the  preopercle  scarcely  prolonged  anteriorly  below;  no 
teeth,  or  a  few,  caducous,  on  the  jaws;  shad.     (Aloaa  Cuvier.*) 

4U16.  C«  sapldisslma  Wilson. — Common  Shad. 

Bluish  above;  sides  white  or  silvery;  a  dark  spot  behind  opercle,  and 
sometimes  several  along  the  line  dividing  the  color  of  the  back  from 
that  of  the  sides;  axil  dusky;  peritoneum  white.  Body  comparatively 
deep.  Mouth  rather  large,  the  jaws  about  equal,  the  lower  fitting  into 
a  notiih  in  the  tip  of  the  upper.     Preorbital  moderate.    Cheeks  much 


*Cnvier,  B^gne  Anim.  ed.  2,  1^29:  type  Clupea  alosa  L.    (Latin  alausa  or  alosaj  an 
early  name  of  the  shad;  English  allis,  German  alae,  Latin  lialec.) 
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deeper  tbau  long,  the  preopercle  extending  little  forward,  joining  the 
mandible  at  a  point  rather  behind  the  eye.  Gill-rakers  extremely  long 
and  slender,  much  longer  than  eye,  about  60  below  the  angle  of  the 
arch.  Fins  small.  Dorsal  much  nearer  snout  than  base  of  caudal. 
Head  djj  depth  3.  D.  15;  A.  21;  Lat.  1.  60;  ventral  scutes  21  +  16. 
Atlantic  coast  of  the  United  States;  ascending  rivers  to  spawn.  One 
of  the  most  important  of  our  food-fish.  Also  introduced  on  the  Pacific 
coast. 

(Wilson,  Rees's  Encyclopedia:  Alosa  prastabilis  DeKay,  New  York  Fauna,  Fish.  255: 
Aloaa  Bapidiasima  of  most  late  American  writers. ) 

123.— HARENGULA  Valenciennes. 

(Valenciennes,  Hist.  Nat.  Poiss.  xx,  277,  1847:  type  IJarengula  latulus  Val.) 

Characters  essentially  those  of  the  genus  Clupeuy  except  that  the 
scales  are  firm,  adherent,  and  regularly  arranged.  (Latin  diminutive 
of  harengusy  herring.) 

447*  H.  pensacolae  Goode  &  Bean. 

Body  deep,  with  projecting  belly,  formed  much  as  in  the  shad* 
Head  very  short.  Scales  of  the  back  in  front  of  dorsal  with  radiating 
strisB  and  sharply  serrated  edges  ^  other  scales  smooth,  with  irregular 
but  unarmed  free  margins;  scales  all  marked  with  wavy  lines,  some- 
times forming  reticulations.  Lower  jaw  rather  long,  maxillary  ex- 
tending beyond  front  of  orbit.  Teeth  very  small,  inconspicuous  iji  the 
jaws.  A  large  patch  of  asperities  on  the  tongue.  Gill-rakers  fine,  close 
set,  shorter  than  the  eye,  about  56Jbelow  the  angle.  Eye  large,  longer 
than  snout,  3  in  head.  Head  4;  depth  3.  D.  16;  A.  17;  Lat.  L  40; 
scutes  12  behind  ventrals.    Pensacola,  Fla.    (Ooode  &  Bewn.) 

{Harengula  peneacoloB  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mns.  1S79, 152.) 


1.— OPISTHONEJIIA  GiU. 

Thread  Herring. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  37:  type  Clupea  thrissa  Osbeck.) 

Characters  essentially  those  of  Harengtda,  except  that  the  last  ray  of 
the  dorsal  is  produced  in  a  long  filament  as  in  Darosama.  {^mirOfj  be- 
hind; vTjfiaj  a  thread.) 

448.  O.  ttarissa  (Osbeck)  Gill. 

Bluish  above;  silvery  below;  an  indistinct  bluish  shoulder-spot;  each 
scale  on  the  back  with  a  dark  spot,  these  forming  longitudinal  streaks. 
Body  oblong,  compressed.  Belly  strongly  serrate.  Tongue  with  miDUte 
teeth.    Jaws  toothless;  lower  jaw  slightly  i)rojecting;  maxillary  reach- 
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iug  nearly  to  middle  of  orbit.  Gill-rakers  very  long  and  slender.  Dor- 
sal fin  inserted  in  front  of  veDtrals,  mnch  nearer  snout  than  base  of  cau- 
dal. Dorsal  filament  about  as  long  as  head.  Anal  very  low.  Paired 
fins  small.  Scales  rather  firm,  smooth.  Ilead  4;  depth  3^  in  length. 
D.  19;  A.  24  5  Lat.  1.  50 ;  scutes  17  +  11^.  Atlantic  coasts  of  America, 
chiefly  southward,  the  flesh  said  to  be  sometimes  poisonous. 

{Clupea  thrissa  Osbeck,  Reise,  336:  Clupea  thrisaa  Gilnther,  vii,  432:  Clupea  liber laHe 
GQnther,  vii,  433,  Pacific  coast  of  Central  and  Sonth  America,  is  at  least  very  similar.) 

135.— BBE  VOORTIA  GUI. 

Menhddem. 

(Gill,  Proc.  Acad.  Nat.  i;:Jci.  Phila.  1861,  37:   type  Clupea  menhaden  Mitch.  =  C/u/w? 
tyrannus  Latrobe.) 

Body  elliptical,  compressed,  deepest  anteriorly,  taperiug  behind. 
Head  very  large.  Cheeks  deeper  than  loug.  Mouth  large,  the  lower 
jaw  iucluded.  No  teeth.  Gill-rakers  very  long  and  slender,  densely 
set  Gill-arches  angularly  bent.  Scales  deeper  than  long,  closely  im- 
bricated, their  exposed  edges  vertical,  and  fluted  or  pectinated.  Dor- 
sal fin  low,  rather  i>08terior.  Anal  fin  small.  Intestinal  canal  elongate. 
Peritoneum  dusky.  Species  few,  inhabiting  the  Atlantic.  (Dedicated 
to  J.  Carson  Brevoort.) 

•  Scales  with  their  edges  entire,  fluted. 
449.  B.  patronas  Goode. 

Head  larger  than  in  B.  tyrannus.  Fins  long,  the  height  of  the  dorsal 
greater  than  the  length  of  the  maxillary;  that  of  the  anal  more  than 
half  the  height  of  the  maxillary.  Pectorals  reaching  beyond  front  of 
ventrals;  insertion  of  dorsal  in  front  of  ventrals,  just  behind  the  middle 
point  between  the  snout  and  the  base  of  the  caudal.  Scales  moderate, 
with  their  margins  entire,  fluted.  Axillary  appendages  larg(».  Large 
scales  at  base  of  pectoral.  Operculum  delicately  sti iated.  Gnenish 
gray  above;  sides  silvery,  with  brassy  lustre;  scapular  blotch  incon- 
spicuous. Head  3  in  length;  depth  2§.  D.  19;  A.  22;  Lat.  I.  50-65. 
Gulf  of  Mexico.    ( Goode. ) 

(Goode,  Proc.  U.  8  Nat.  Mus.  i,  39,  1878.) 

••  Scales  everywhere  with  their  edges  strongly  serrated. 

4ftO.  B«  tyrannns*  (Latrobo)  OtOO^Q,^Menhadcn  ;  Moashunker;  Bony-fiah;   Wliitc- 
flah;  Bug-flah;  Fat-back;  Yellow-tail 

Head  and  jaws  shorter  than  in  B.  patronus.    Fins  comparatively  short, 

*A  paraattic  Cnuitacean  ( Oniscua  praguatator  Latrobe)  is  found  in  the  mouths  of  a  very 
large  proportion  of  the  Individuals  of  this  species.  The  specific  names  both  of  the  fish 
and  the  Crostaoean  refer  to  this  peculiarity,  the  ancient  Kdmau  rulers  {tyranni)  having 
had  their  taaters  (prmguatatorea)  to  taste  their  food  before  them,  to  prevent  ^o\&o\i\w^. 
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tlio  luM^lii  of  rlu*  dorsal  loss  than  the  length  of  the  maxillary;  height  oi 
anal  loss  than  halt'  iho  loii^Mli  of  the  maxillary.     Pectonils  not  reaching 
to  voiirrals.     Dorsal  iiisc^rted  slij^htly  Ih^IuimI  ventrals,  about  midway 
between  snont  and  baseot'oaudal.     S<*ales  moderate,  strongly  sernitHJ, 
aiTauj^od  viMy  irn'.^ularly.  ( )|K*rculum  strongly  striated  or  almost  suiotnh    . 
(var.  niirea),     (lill-rakors  much  lon;x*^r  than  eye.     Bluish  above:  sitk*   ; 
silvery,  with  a  stron;;  1  »rassy  lusirt' :  lins  usually  yellowish ;  a  eonspicuomj   j 
dark  soupular  blotch,  behind  which  are  often  smaller  spots.     TTead'iJ;  I 
depth  ;;.     I).  11);  A.  liO;  Lat.  1.  ()0-80;  ventral  plates  20  +  12.    L.  i:i-lS 
inches.    New  lOni^land  to  Brazil ;  very  abundant  southward,  spawiiiu|,'iD 
the  sea.     Held  in  no  esteem  as  a  food-Iish,  but  very  valuable  for  oil  awl 
manure;  the  youn;^  canned  as  sardines. 

iClujna  titrannun  I.atnibc.  Tnnis.  Aimr.  Phii.  Soc.  Pbila.  v,  77,  1802:  Clupcnmrhhndn 
Mitcliill,  Trans.  Lit.  it  Phil.  Soc.  N.  Y.  i,4.>J,  ['"H:  CJupta  menhaden  Gnuther,  \ii,4ol>: 
f'lupanodun  r/'/jeM><  Aj^assi/,  Spix.  IMsr.  Bras.  '>*»  (Brazilian  var.  aurea  Gooilf);  fVtjw 
aurca  GiliitluT,  vii,  V^T:  Alona  vunhadrn  Stor«T,  Hist.  Fisb.  Mass.  3ti7;  (xoodc,  PriK.  ('.!?.    ^ 
Nat.  Mils,  i,  r>,  31,  1.S7h;  G<)od<',  Kept.  U.  S.  Kisli  Conim.  for  1«77,  coniplf^tc  biography.) 


Family  XXXVIII.— DOROSOMATID.^. 

(TAc  Oizznrd  SIkuIh.) 

m 

Body  short  and  dec^p,  stron^dy  compressed,  covered  with  thin,  ilecid- 
nous,  cycloid  scales.  Belly  (compressed  to  an  edge,  which  is  armed  with 
bony  serratu res.  ITead  naked,  short,  rather  small.  Mouth  small,  iu- 
ferior,  oblique,  overlapi)ed  by  the  blunt  snout;  no  teeth.  ^laxillan* 
narrow  and  short,  with  a  single  supplem  ntal  bone,  not  extending:  to 
opposite  the  middle  of  the  eye,  and  forming  but  a  small  portion  of  the 
lateral  margin  of  the  upper  jaw.  Mandible  short  and  deep,  its  rami 
enlarged  at  base.  Premaxillary  not  protractile.  Gill-rakers  slender, 
exceedingly  numerous,  not  very  long,  similar  on  all  the  arches.  Gill- 
membranes  not  united,  free  from  the  isthmus  Pseudobranchiaj  large. 
An  adipose  eyelid.  No  lateral  line.  Dorsal  tin  about  midway  of  the 
body,  usually  behind  ventrals.  Pectorals  and  ventrals  moderate,  each 
with  an  accessorv  scale.  Anal  very  long  and  low.  Caudal  forked.  So 
adipose  fin.  Stomach  short,  mus(nilar,  like  the  gizzard  of  a  fowl.  Genera 
2,  species  about  12.  Mud-eating  fishes  of  the  coasts  and  rivet's  of  trarm 
regions,  of  little  value  as  food. 

{Clupeida  group  Chatoiissina  Giiuthcr,  vii,  40(>-411.) 
•  Last  ray  of  dorsal  produced  in  a  loug  filamcut DoROSOMAf  1* 
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126.— DOROSOmA  Knfinesqne. 

Gizzard  Sliad. 

(Chaioeasus  CuvieT,  1829.) 
Rafinesque,  Ichth.  Oh.  1820,  39:  type  Dorosoma  notata  Raf.  =  C/upea  heterura  Ruf.) 

Characters  of  the  family,  with  the  addition  that  the  last  ray  of  the 

lorsal  is  prolonged  and  filiform  as  in  Opisthonema  and  Megalopa.    {^op^r^ 

lance;  <rc5/ia,  body  ]  in  allasion  to  the  form  of  the  body  in  the  young.) 

151*  D.  cepediannm  (Le  S.)  Gill. — Gizzard  Shad;  Hickory  Shad. 

Silvery;  bluish  above;  yonng  with  a  ronnd  dark  spot  at  the  shoulder; 
ips  of  ventrals  and  edge  of  anal  often  dnsky.  Body  deep,  compi^ssed, 
he  back  elevated  in  the  adults.  Dorsal  about  median,  its  filamentous 
ay  about  as  long  as  head,  sometimes  longer,  sometimes  shorter.  Caudal 
ddely  forked,  the  lower  lobe  the  longer.  Head  4^;  depth  2|.  Eye  4.J 
1  head.  D.  12;  A.  31;  Lat.  1.  56;  L.  trans  v.  23;  scutes  17  +  12.  L.  15 
iches.  Cape  Cod  to  Mexico;  abundant  southward,  entering  all  rivers, 
nd  permanently  resident  (^*  var.  lieterumm^)  everywhere  in  the  Missis- 
ippi  Valley  in  the  larger  streams;  also  introduced  into  Lake  Michigan 
nd  Lake  Erie,  and  land-locked  in  ponds  from  ^ew  Jersey  to  Nebraska 
ud  Texas.    A  handsome  fish,  of  no  value  as  food. 

(Megalopa  cepediana  Le  Suenr,  Joum.  Ac£td.  Nat.  Sci.  Phila.  1817,  361 :  ChatoesBus 
pedianvs  Gilnther,  ▼!!,  409:  Clupea  heterura  Rat  Amer.  Month.  Mag.  1818,  354: 
haioe89us  elUptUms  Eirtland;  Bost.  Journ.  Nat.  Hist,  iv,  235.) 

Family  XXXIX— ENGRAULIDIDiE. 

{The  Anchovies.) 

Body  elongate,  more  or  less  compressed,  covered  with  thin,  cycloid 
:^les.  Head  compressed.  Mouth  extremely  large,  nearly  horizontal, 
stially  overlapped  by  a  pointed,  compr38sed,  pig-like  snout.  Gkipe 
ery  wide,  the  maxillary  very  long  and  slender,  formed  of  about  three 
feces,  extending  backward  far  behind  the  eye;  in  some  genera,  much 
eyond  the  head.  Premaxillaries  not  protractile,  very  small,  firmly 
>ined  to  the  maxillaries.  Teeth  small,  variously  arranged,  usually  fine 
nd  even,  in  a  single  row  in  each  jaw.  Eye  large,  well  forward,  so  that 
tie  snout  is  very  short.  Preorbital  narrow.  Opercles  little  developed, 
lembranaceous.  Gill -rakers  long  and  slender.  Branchiostegals  slender, 
-14  in  number.  Gill-membranes  separate  or  joined,  free  from  the  isth- 
ins.  Pseadobronchise  present.  No  lateral  line.   Belly  rounded  or  weakly 
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serrate.  Fins  various.  No  adipose  fin.  Caudal  forked.  Small  fishes; 
usually  swimmiDg  iu  large  schools.  Abundaut  in  all  warm  seas,  occa- 
sionally entering  rivers.    Genera  9,  species  about  60. 

( ClujH'idce  group  Engraulidina  Gtinther,  vii,  383-406. ) 

*  Gill -membranes  scarcely  connected,  the  gUl-openings  being  extremely  \*ide ;  no 
pectoral  filaments ;  anal  fin  moderate,  its  origin  behind  that  of  the  dorsal ; 
upper  jaw  projecting  beyond  lower;  maxillaries  not  extending  beyond  gill- 
openings;  teeth  small,  or  wanting,  in  one  or  both  jaws..  .Stolephorus,  127. 

137.— STOIiEPHORUS  Lac^pMe. 
Anchovies. 

(Engraulia  Cu vier,  1817. ) 
(Lac^pdde,  Hist.  Nat.  Poiss.  v,  381,  1803:  type  Atherina  Japonica  Gmelin.) 

Body  oblong,  compressed,  covered  with  rather  large,  thin,  decidaoos 
scales.  Snout  conical,  compressed,  projecting.  Maxillary  extending 
backward  far  behind  eye,  about  to  the  base  of  the  mandible.  Oper- 
culum narrow,  membranaceous.  Teeth  small,  usually  on  the  jaws, 
vomer,  palatines,  and  pterygoids,  those  of  one  or  both  jaws  sometimes 
obsolete.  Anal  fin  moderate,  free  from  caudal  (its  rays  15-40).  No  pec- 
toral filaments.  Dorsal  about  midway  of  body,  posterior  to  ventrala. 
Pectorals  and  ventrals  each  with  an  accessory  scale.  Adipose  eyelid 
obsolete.  Branchiostegals  9-14.  Gill -membranes  not  united,  le^iving 
the  narrow  isthmus  uncovered.  Species  about  25,  in  all  warm  regions. 
{fTToXij^  a  stole,  a  white  band  worn  by  priests;  fpopdq^  bearing;  in  allusion 
to  the  silvery  lateral  band.) 

•Teeth  fine,  even,  nnnierous,  persistent  in  both  jaws. 
t  Sides  without  distinct  silvery  band. 

459«  S«  ring'cns  (Jenyns)  Jor.  &,  Gilb. — Anchovy. 

Bluish  above;  sides  and  below  silvery,  not  translucent.  No  silvery 
lateral  band.  Body  little  compressed,  rounded  above,  slightly  cari- 
nated  below,  not  serrated.  Head  long,  anteriorly  compressed,  the  snout 
pointed  and  protruding.  Head  neai*ly  twice  as  long  as  deep.  Eje 
large,  very  near  the  tip  of  the  snout.  Maxillary  extending  beyond  root 
of  mandible.  Opercle  deeper  than  long,  placed  very  obliquely.  Gill- 
rakers  ver>-  long,  much  longer  than  the  eye.  Head  3J;  depth  6J. 
D.  14;  A.  22;  Laf.  1.  40;  B.  14.  L.  7  inches.  Pacific  coast,  ftom  Van- 
couver's Island  to  Peru;  extremely  abundant.  The  largest  of  oar  an- 
chovies. 

{EngrauUs  ringens  Jenyns,  Voyage  Beagle,  136:  Engraulis  rimgenB  QHntbcry  Ti^M: 
Engraulis  mordax  Girard,  U.  S.  Pac.  R.  R.  Sorv.  x,  334:  JSk^raii7iff  ttamit  Qinudy  L  «• 
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tmaller  and  more  compressed,  probably  the  yonng  of  8,  ringenSy  bat  occur- 
9  schools) :  Enffraulie  pul<iheUu8  Girard,  U.  S.  Nav.  Astron.  Exped.  Zool.  Fish. 


h  a  distinct  silvery  lateral  band. 
comi>ressed  to  an  edge  and  faintly  serrated. 

rowni  (Gmel.)  J.  &  G. — Anchovy. 

lous;  sides  silvery;  the  silvery  lateral  band  about  as  wide 
e,  very  distinct,  more  so  than  in  our  other  species.  Body 
)ngate,  compressed,  not  elevated.  Head  rather  short,  the 
yecting  much  beyond  the  tip  of  the  lower  jaw.  Teeth  pretty 
laxillary  extending  beyond  base  of  mandible,  but  not  quite 
to  the  edge  of  the  gil?- opening.  Eye  large,  3J  in  head.  Gill- 
ng,  but  shorter  than  in  S.  compressvs.  Anal  with  a  sheath  of 
orsal  inserted  nearer  caudal  than  snout.  Head  3J;  depth  4^. 
..  20;  Lat.  1.  40.  L.  4-6  inches.  Cape  Cod  to  Brazil;  very 
i  southward. 

broiPtii  Gmel  Syst.  Nat.  1397;  Gfllithpr,  vii,  389:  CJupea  viitata  Mitcliill, 
&  Phil.  Soc.  N.  Y.  i,  45*5:  En/jraulia  mitchilti  Giinthcr,  vii,  :I91:  EngraalU 
uost  recent  writers.) 

liulcns  (Goode  &,  Bean)  Jor.  &,  Gilb. 

K)mewhat  compressed.  Maxillary  slightly  dilated,  ending  in  no 
Qt,  which  extends  backward  to  the  gill-oi)enings,  toothed  along 
lower  edge;  minute  teeth  in  both  jaws.  Gill-rakers  not  very 
5,  the  longest  as  long  as  the  eye.  Origin  of  dorsal  midway  be- 
»sterior  margin  of  orbit  and  the  root  of  the  caudal.  Lateral 
e-third  the  height  of  the  body.  Head  3|  in  length;  depth  5^. 
ter  than  snout.  D.  15;  A.  22.  (Ooode  &  Bean,)  Clear  Water 
Florida.    Evidently  closely  related  to  8.  browni. 

is  hiulottB  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  343,  1879.) 

t  cariuated'or  serrated. 

ly  not  strongly  compressed,  very  slender. 

^rfasciatas  (Pocy)  Jor.  &  Gilb. 

elongate,  much  slenderer  than  in  S.  brownij  and  not  so  much: 
jed.  Head  not  so  deep  as  in  8.  brotcnij  more  pointed,  the  snout 
barp.  Eye  rather  small,  4J  in  head,  not  longer  than  snout. 
y  teeth  well  developed;  mandibulary  teeth  very  slender.  Gill- 
jry  long,  as  long  as  eye.  Maxillary  shorter  than  in  8.  brownij 
hing  quite  to  the  base  of  the  mandible.  Belly  slightly  com- 
Bot  serrated.  Scales  very  deciduous.  Ventrals  short,  very 
olL  Kttt.  Mas.  No.  16 18 
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slightly  in  front  of  dorsal.  Caudal  peduncle  long  and  slender.  Dorsal 
inserted  scarcely  nearer  caudal  than  snout.  Silvery  stripe  broad,  half 
widar  than  the  eye,  bordered  above  by  a  dusky  streak.  Head  3f ; 
depth  6.  D.  12;  A.  20.  L.  4  inches.  West  Indies;  occasional  north- 
ward,   A  speeimen  in  our  collection  firom  Wood's  HoU,  Mass. 

{Engraulia  perfasciatus  Pooy,  Mom.  Cuba,  ii,  312:  Engraulis perfasdatua  G^ntheTfYUf 
391.) 

aa.  Body  strongly  compressed,  translucent  in  life. 

456.  8.  delicatlssimas  (Girard)  Jor.  <&  Gilb. 

Very  pale,  olivaceous,  translucent,  with  some  dark  points,  and  a  sil- 
very lateral  baud  not  as  wide  as  the  eye.  Head  short,  nearly  as  deep 
as  long.  Eye  large,  much  longer  than  the  blunt  snout,  which  projects 
considerably  beyond  the  lower  jaw.  Gill-rakers  numerous,  slender, 
nearly  as  long  as  the  eye.  Maxillary  reaching  past  the  root  of  the  man- 
dible. Lower  lobe  of  caudal  the  longer.  Anal  rather  long.  Dorsal 
inserted  midway  between  caudal  and  front  of  eye.  Head  4^ ;  depth  if. 
D.  13;  A.  23.  Lat.  1.  40.  L.  3  inches.  San  Diego  Bay  and  southward; 
locally  abundant. 

(Engraulis  delicatiaaiintu  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 154,  and  U.  S.  Poc 
E.  R.  Siirv.  X,  333:  Engraulis  delicatissimus  Giinther,  vii,  391.) 

457.  S.  compressiis  (Girard)  Jor.  <&  Gilh.—**SpraU" 

Very  pale,  olivaceous,  transluceut;  a  silvery  lateral  band  as  broad  as 
the  eye.  Body  strongly  compressed,  deeper  than  in  other  species. 
Head  short,  nearly  as  deep  as  long.  Eye  large,  anterior,  much  longer 
than  the  blunt  snout,  which  does  not  project  much  beyond  the  lower 
jaw.  Gill-rakers  numerous,  slender,  nearly  as  long  as  the  eye.  Maxil- 
lary reaching  beyond  the  root  of  the  mandible.  Lower  lobe  of  caudal 
the  longer.  Anal  fin  very  long.  Dorsal  inserted  midway  between  caa- 
dal  and  front  of  eye.  Pectoral  with  a  basal  sheath.  Head  4J ;  depth  3}. 
D.  12;  A.  31.  Lat.  1.  40.  L.  6  inches.  Very  similar  to  8.  delioatim- 
mus,  but  larger,  with  a  longer  anal  fin.  Point  Concepcion  to  Mexico; 
abundant  southward. 

{Engraulis  compressus  Girard,  U.  S.  Pac.  R.  B.  Surv.  Fish.  330:  Engraulis  oompretnt 
GUnther,  vii,  395.) 

Family  XL.— ALE  FIDOS  AURID^. 

{The  Lancet-fishes,) 

Body  elongate,  rather  compressed,  scaleless.  Head  compi:es8ed,  with 
the  snout  much  produced,  and  with  the  cleft  of  the  mouth  veiy  wide. 
Premaxillary  very  long  and  very  slender,  forming  the  entire  maigin  of 
the  upper  jaw,  not  protractile.    Maxillary  thin,  needle-likey  m  kmg  u 
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emaxillary,  immovable.  Teeth  very  uneqnal,  immovable,  and 
;  to  many  variations  in  the  same  species ;  a  series  of  small  teeth 
lire  length  of  the  premaxillary ;  those  in  front  sometimes  larger 
irved.  Palatine  teeth  compressed,  triangular,  pointed;  two  or 
►f  the  anterior  ones  exceedingly  long  and  strong,  fang-like;  the 
or  ones  moderate.  Teeth  of  the  lower  jaw  similar  to  those  on  the 
les,  one  pair  in  front  and  two  or  three  pairs  in  the  middle  being 
enlarged.  No  teeth  on  the  tongue.  Eye  large.  Gill-openings 
ide;  tlie  gill-membranes  not  united,  free  from  the  isthmus.  Gill- 
stiff,  shortish,  spiDe-like.    Branchiostegals  5-7.   Paeudobranchije 

Opercular  bones  thin,  membranaceous.  Dorsal  fin  very  long,  oc- 
g  nearly  the  whole  of  the  back,  of  more  than  40  rays;  adipose  fin 
t,  moderate;  anal  fin  moderate;  caudal  fin  forked.    Air-bladder 

Large  fishes  of  the  deep  seas,  found  in  the  Atlantic  and  Pacific. 
3nus  and  6  or  8  species.  Every  part  of  the  Alepidosaurus  is  so 
that  it  is  extremely  difficult  to  procure  specimens.  The  structure 
dorsal  fin  is  so  delicate  that  it  must  be  liable  to  injury  even  in 
ter;  the  bones  are  very  feebly  ossified,  and  the  fibrous  ligaments 
ting  the  vertebrae  are  very  loose  and  extensible,  so  that  the  body 
e  considerably  stretched.  "This  loose  connection  of  the  single 
f  the  body  is  found  in  numerous  deep- sea  fishes,  and  is  merely 
isequence  of  their  withdrawal  from  the  pressure  of  the  water  to 
they  are  exposed  in  the  depths  inhabited  by  them.  When  within 
lits  of  their  natural  haunts  the  osseous,  muscular,  and  fibrous 
»f  the  body  will  have  that  solidity  which  is  required  for  the  rapid 
•werful  movements  of  a  predatory  fish.  That  fishes  of  this  genus 
\o8aurv4i)  belong  to  the  most  ferqpious  of  the  class  is  proved  by 
entition  and  the  contents  of  their  stomach,  but  it  is  worthy  of 
that  although  the  mouth  is  so  deeply  cleft,  the  lower  jaw  cannot 
ed  from  the  upper  at  a  greater  angle  than  about  40o."    (Ounther.) 

lidm,  groap  Alepidosaurina  Guuther,  v,  420-423.) 

19§.-AI.I:PII>0SA1JRUS  Lowe. 
Lancet-fishes. 

uriM  Lowe,  Proc.  Zool.  Soc.  Lond.  1833,  104:  type  Alepisaurus  ferox  Lowe.) 

•acters  of  the  genus  included  above.  The  name  Plagyodus  Steller 
;,  Zoogr.  Eoss.  Asiat.  iii,  383)  has  been  lately  accepted  by  Dr. 
er  for  this  genus.  A  specimen  of  one  of  the  Pacific  species  was 
^  by  Steller  from  the  Kurile  Islands,  and  a  brief  description  of 
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it,  under  the  name  of  Flagyodus^  left  by  him  in  manascript,  was  after- 
wards quoted  by  Pallas,  without  indorsement.  Steller  wrote  before 
Linnseus,  and  apparently  used  the  name  Plagyodus  as  a  mononomial 
designation  for  his  particular  specimen  or  species,  and  not  in  the  sense 
of  a  Liuna^an  genus.  It  seems  to  us,  at  present,  best  to  retain  the  name 
Alepidosaurus.    (a,  privative;  As-^?,  scale;  <rai)/oo^,  Saurus  =  Synodus.) 

•  Ventral  rays  9  or  10.    (Alepidosaurus,) 
45 8«  A«  ferox  Lowe. — Lancet-fish, 

The  length  of  the  head  is  twice  the  height  of  the  body,  and  rather  les& 
than  one-sixth  of  the  total.    Eye  median,  6  in  head,  as  wide  as  tbvj^ 
interorbital  space.    Dorsal  fin  much  elevated;  pectorals  elongated,  but 
not  reaching  nearly  to  ventrals;  first  ray  of  dorsal,  pectoral,  and  ventral 
serrated.    Upper  caudal  lobe  produced  into  a  long  filament.    D.  41-44; 
A.  14-17 ;  P.  14-15 ;  V.  9-10.    ( Gunther.)    Deep  waters  of  the  Atlantic; 
lately  obtained  off  the  coast  of  Massachusetts  by  the  United  States 
Fish  Commission.    A  specimen  of  this  or  some  closely-related  species 
has  been  procured  by  Dr.  Bean  in  Alaska. 

{Alepisaurus  ferox  Lowe,  Trans.  Zoiil.  Soc.  Lond.  i,  395;  GUnther,  v,  421.) 

**Vontral  rays  13.    {Caulopua  Gill.*) 

459.  A*  borealis  Gill. — Handaaw-fisK 

Dorsal  fin  with  about  34  rays,  the  first  of  which  is  rather  stout,  aud 
anteriorly  has  a  prominent  compressed  ridge,  which  is  crenulatediB 
front.  Ventral  fins  at  least  as  long  as  the  head.  V.  13;  B.  5.  Mon- 
terey to  Alaska ;  occasionally  cast  on  shore. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  186-J,  128 :  AlepidosauruB  barealU  Gttnther,  t,  423: 
Caulopua  aerra  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  131,  from  Monterey ;  known  by 
a  mutilated  specimen  only,  which  ^'cflffors  from  C.  borealis  by  the  oblong  operculanif 
the  nearly  equal  triangular  shape  of  the  coalescent  infraopercnlar  bone  above  tbtf 
dividing  ridge,  but  with  an  oblique  excavation  at  its  base,  which  deecribes  nearly 
the  third  of  a  circle,  as  well  as  the  sculptnre  of  the  portion  below  the  dividing 
ridge  ". ) 

Family  XLI.— PARALEPIDID^. 

(The  Paralepids.) 

Body  elongate,  somewhat  compressed,  formed  much  a«  in  a  Barracada, 
covered  with  cycloid  scales  of  moderate  or  rather  large  size.  Head  long, 
usually  scaly  on  the  sides.  Mouth  very  large,  lower  jaw  prelecting' 
Premaxillary  not  projectile,  very  long  and  slender,  forming  the  entire 
margin  of  the  upper  jaw.    Maxillary  long  and  slender,  closely  adherent 

'Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  128:  type ^lepiaanmt  aMwiit  Fo&f, 
Cuba.    (xauAo?,  stem;  Ttovif  foot;  t.  e,,  ventral  fins  of  many  stems  or  xajys.) 
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to  the  premaxillary.  Teeth  rather  strong,  pointcMi,  in  single  series  on 
the  jaws  and  palatines;  some  of  them  on  lower  jaw  and  palatines  some- 
times very  long  and  fang-like,  and  most  of  them  freely  depressible. 
Opercalar  bones  thin.  Pseudobranchi®  present.  Gill-membranes  sep- 
arate, free  from  the  isthmus.  Branch iostegals  about  7.  Gill-rakers 
short,  sharp,  spine-like.  Eye  large.  Lateral  line  present,  its  scales 
usually  enlarged.  Dorsal  fin  short  and  small,  behind  the  middle  of  the 
body,  nearly  or  quite  over  the  ventrals.  Adipose  fin  present;  anal  fin 
low,  rather  long;  caudal  fin  short,  narrow,  forked;  pectorals  rather 
small,  placed  low.  Pyloric  coeca  none.  No  air-bladder.  Phosphores- 
cent spots  few  or  none.  Fishes  of  the  deep  waters  of  the  Atlantic  and 
Pacific,  resembling  Sphyrcena  in  form  and  dentition.  A  single  genus 
and  about  5  species  are  now  known. 

{ScopelidcB,  g  oup  Paralepidina  GUnther,  v,  418,  420.) 

199.— SUDIS  Rafinesque. 

{ParaUpi*  Bisso.) 

(Rafinesque,  Caratteri  di  Alcuni  Nuovi  Generi,  etc.  1810,  60 :  type  Su,di9  hyaUna  Raf.  of 
the  MediteirancaD.) 

Characters  of  the  genus  included  above.  Two  genera  are  usually 
re(*ognized,  differing  in  the  development  of  the  canines  of  the  lower  jaw, 
a  character  which  appears  to  be  of  minor  importance.  (Latin  sudiSj  a 
stake,  an  ancient  name  of  Sphyrcena.) 

•Lower  jaw  with  3-^  very  long  fang-like  teeth  on  each  side.     {Sudis.) 
460.  S.  ringpens  Jordan  &  Gilbert. 

Body  very  slender  and  elongate,  compressed,  the  depth  forming  about 
one-sixteenth  of  the  length.  Head  rather  slender,  anteriorly  pointed 
and  moderately  depressed.  Mouth  large,  horizontal,  the  gape  extending 
more  than  half  the  length  of  the  head.  Margin  of  the  upi>er  jaw  formed 
entirely  by  the  very  slender,  nearly  straight  premaxillaries,  which  are 
closely  appressed  to  the  long  and  slender  maxillaries.  Maxillaries  ex- 
tending to  below  the  eye,  nearly  as  far  as  the  mandibular  joint.  Tip  of 
upper  jaw  emarginate;  tip  of  lower  jaw  rather  broad,  turned  up,  and 
fitting  in  the  notch  of  the  upper  jaw.  Premaxillaries  armed  with  a 
series  of  small,  sharp,  subequal,  close-set  teeth,  which  are  hooked  back- 
ward ;  a  long,  slender  canine  in  front  on  each  side.  Lower  jaw  with 
about  10  sharp,  slender  teeth  on  each  side,  these  teeth  very  unequal, 
some  of  them  short,  three  or  four  very  long  and  canine-like,  ^ear  the 
front  is  one  fimg-like  tooth  on  each  side,  then  a  considerable  interspace, 
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behind  \vhi(»li  tin*  others  are  arranged  partly  in  two  rows.  Most  of  the* 
teeth,  especially  the  inner  and  hirger  ones  and  the  anterior  canines;,  an 
IViH'ly  dei)ressii)le.  A  h)n<»:  series  of  t^eth  on  the  ]>alatiDCd,  one  or  two 
of  the  anterior  teeiii  on  eaeh  side  and  one  or  two  others  long,  slender, 
and  I'anjj-like.  Tonj;ne  free  anteriorly,  roughish,  but  apparently  with- 
out teeth.  Scales  very  largi',  cycloid.  Dorsal  tin  inserted  Romewhat 
behind  the  middle  of  the  body,  at  a  distance  of  nearly  4  times  its  Iwwe 
in  front  of  the  anal,  its  Insight  a  little  greater  than  the  length  of  its 
base.  I).  11 ;  A.  -">.  Anal  tin  anteriorly  nearly  as  high  as  the  dorsal,  , 
its  pvKsterior  lays  low.  Pectoral  tins  i>laced  low,  rather  short,  abmitas 
long  as  the  niaxillaiy.  Caudal  fin  short,  narrow,  apparently  forked. 
Ventrals  (lost  in  tin*  tyi)e)  jirobably  in  front  of  the  dorsal.  ColoratiOB 
light  olive,  the  sides  sihery,  with  dark  punetnlations.  PeritoneoB  )i 
silvery,  underlaid  by  black  pigment.    Santa  Barbara  Channel,  Ciiliform 

(Jordan  &  OilluTt,  Vvov.  U.  S.  Nat.  Mus.  1860,  273.) 
*  "Lower  jaw  wiilioiit  fan^i-liko  lc»cth.     {Paralepis  Hisao,*) 

a.  Ventral  lins  inserted  ]K?liin<l  tho  dorsal.     {Arctozcnint  Gill.) 
461.  S.  borealis  (Keinliardt)  Jordan  «&  Gilbert. 

Olivaceous.  Snout  as  long  as  rest  of  head;  mandible  iuclade*l, it* 
upturned  tip  titting  into  an  emargination  of  upper  jaw.  Teeth  as  in& 
corvscaas,  but  considerably  stronger.  Pectoral  and  ventral  tins  smal 
the  latter  inserted  behind  the  dorsal.  Head  4J;  depth  12.  B.  7;  D.S; 
A.  32;  P.  11;  V.  9.     Greenland  to  Gulf  of  Saint  Lawrence. 

{Parah'piH  horvaliit  Reinhardt,  Naturv.  Matlicm.  Afhaudl.  vii,  115:  ParalepishrtA^ 
Giiuther,  v,  418:  Arctozetuis  horealis  GiU,  Proc.  Acatl.  Nat.  Sci.  Phila.  1864,  llW.) 

402.  8.  coruscaiis  Jor.  &  Gilb. 

Dusky  olivaceous;  sides  of  head  silvery;  bases  of  fins  generally 
black;  rami  of  mandible  each  with  a  double  series  of  minute  pbos- 
l)horescent  spots.  Body  very  elongate,  of  nearly  uniform  depth,  the 
caudal  peduncle  very  slender;  abdomen  comi)ressed.  Head  lon^? 
snout  sharp,  half  length  of  head.  Eye  large,  high.  Jaws  eqnal;  max- 
illary reaching  vertical  from  nostril;  tip  of  lower  jaw  fitting  into  an 
emargination  of  premaxillaries.  None  of  the  teeth  fang-like;  premax- 
illaries  laterally  with  nnnute  teeth;  4  or  5  longer  teeth  in  front;  vomer 
with  minute  teeth;  anterior  palatine  teeth  long,  the  posterior  short? 
teeth  of  lower  jaw  slender,  distant,  unequal.  Scales  deddnoos,  thofl« 
of  lateral  line  enlarged.     Fins  all  very  small ;  ventrals  entirely  behiiw 

'Risso,  £ur.  Mdrid.  iii,  472,  1826:   typo  Coregonu$  paralepit  BiMO.    (wttpi,v»»fi 
Asm'g,  scales.) 
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mal,  their  distance  from  front  of  orbit  twice  tbat  from  base  of  caudal; 
itance  of  front  of  dorsal  to  base  of  caudal  half  its  distance  from  tip 
snout;  caudal  widely  forked.  Head  4;  depth  13.  D.  8;  A.  31;  P. 
;  Y.  9.  Lat.  1.  GO.  Puget  Sound,  scarcely  differing  from  the  pre- 
ding*  tlie  teeth  a  little  weaker. 

[Ptenilqn«  camtcaiu  Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mas.  1880,  411.) 

Family  XLII.— SCOPELIDiE. 

(The  Scopelids.) 

Body  oblong  or  elongate,  compressed  or  not,  naked  or  e>overed  with 
leales,  which  are  usually  cycloid.    Mouth  very  wide,  the  entire  margin 
yfthe  upper  jaw  formed  by  the  long  and  slender  premaxillaries,  closely 
idherent  to  which  are  the  slender  maxillaries,  the  latter  sometimes  rudi- 
mental  or  obsolete.     Teeth  various,  mostly  cardiform  on  both  jaws, 
tougne,  and  palatines;  canines  often  present;   large  teeth  usually  de- 
pressible.    No  barbels.    Oi>ercular  bones  usually  thin,  often  incomplete. 
Gill-membranes  separate,  free  from  the  isthmus.    Branchiostegals  usu- 
ally numerous.    Pseudobranchiie  present.    Gill-rakers  various.    Lateral 
line  usually  present    Cheeks  and  opercles  commonly  scaly.    Adipose 
fln  present  in  most  of  the  genera.    Dorsal  fin  short,  median  or  rather 
Ulterior,  of  soft  rays  only.     Pectorals  and  ventrals  present.    Anal  fln 
iDoderate  or  long.     Caudal  forked.     Skeleton  weakly  ossified.     Air- 
bladder  small  or  wanting.     Intestinal  canal  short.    Sides  sometimes 
with  phosphorescent  spots.    Eggs  inclosed  in  the  sacs  of  the  ovary  and 
atraded  through  an  oviduct.    Genera  10,  species  about  50,  mostly  in- 
liabiting  deep  water  in  warm  regions. 

(Stopdida  gronp  SauHma  Gtinther,  v,  393-417.) 

*Body  without  phosphorescent  spots.    (Synodontinw,) 
«.  Te«th  Dot  barbed;  maxillary  not  dilated  behind ;  toeth  on  the  palate  in  a  single 

boDdoueach  side Synodus,  130. 

**Body  with  phosphorescent  spots.    {Scopelinw.) 

k  Body  compressed,  covered  with  large,  smooth  scales Myctopuum,  131. 

180.— STNODIJS  Bloch  <&  Schneider. 

Zi^sard'Jishes. 

{Saurue  Cnvier,  1817.) 
(OiODOTius;  Bloch  &,  Schneid.  Ichth.  1801,  39G:  type  Esox  sifnodus  L.) 

Body  oblong  or  elongate,  nearly  terete.    Head  depressed,  the  snout 
^riuigalar,  rather  pointed.    Interorbital  region  transversely  concave. 
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Mouth  very  wide;  premaxillary  not  protractile,  very  long  and  strong, 
more  than  half  the  length  of  the  head;  maxillary  closely  connected 
with  it,  very  small  or  obsolete.    Premaxillary  with  one  or  two  series  of 
large,  compressed,  knife-shaped  teeth,  the  inner  and  larger  depressible. 
Palatine  teeth  similar,  smaller,  in  a  single  broad  band.    Lower  jaw  with 
a  band  of  rather  large  teeth,  the  inner  and  larger  teeth  depressible;  a 
patch  of  strong,  depressible  teeth  on  the  tongue  in  front,  and  a  long 
row  along  the  hyoid  bone.    Jaws  nearly  equaL     Eye  rather  large, 
anterior.    Supraorbital  forming  a  projection  above  the  eye.    Pseudo- 
branchise  well  developed.     GiU-rakers  very  small,  spine-like.     Gill- 
membranes  slightly  connected.    Top  of  head  naked.    Cheeks  and  oper- 
cles  scaled  like  the  body.    Body  covered  with  rather  small,  adherent, 
cycloid  scales.    Lateral  line  present.    No  phosphorescent  spots.    Dor- 
sal fin  short,  rather  anterior.    Pectorals  moderate,  inserted  high.    Ven- 
traJs  anterior,  not  far  behind  pectorals,  large,  the  inner  rays  longer  than 
the  outer.   Anal  short.   Caudal  narrow,  forked.    Branchiostegals  12-16. 
Stomach  with  a  long,  blind  sac  and  many  pylonc  ccBca.    Skeleton  rather 
firm.    Species  numerous.    Voracious  fishes  of  moderate  size,  inhabiting 
sandy  bottoms  at  no  great  depth.    In  most  warm  seas,    (^rc^wodoc^r,  ancient 
name  of  some  fish,  from  auvodoo^y  teeth  meeting,  not  shutting  past  each 
other  like  scissors.) 

*  Snout  rather  pointed,  loufjer  than  eye ;  upper  jaw  the  longer.    {Synodal) 
463.  8.  fOBtcns  (L.)  Gill.— ^and  Pike;  Lizard-fish, 

Olivaceous;  yellowish  below;  back  mottled;  upi)er  surface  of  head 
brownish,  distinctly  vermiculated  with  yellowish;  ventral  fins,  lower 
side  of  head,  and  inside  of  mouth  tinged  with  yellow.  Eye  moderate, 
5 J  in  head.  Scales  less  regularly  arranged  and  the  rows  less  oblique 
than  in  S,  lucioceps;  those  on  the  opercle  in  about  5  rows,  on  the  cheeks 
in  7;  25-30  scales  along  back  before  dorsal,  4  in  a  vertical  row  between 
adipose  flu  and  lateral  line,  5  in  an  oblique  row.  Pectoral  fin  short, 
not  reaching  ventrals,  its  length  three-fourths  that  of  the  premaxillary. 
Ventral  large,  its  length  from  outer  edge  of  base  greater  than  from  tip 
of  snout  to  upper  edge  of  gill-opening.  Interorbital  space  considerably 
concave,  with  radiating  ridges.  Head  4^.  B.  12;  D.  11;  A.  11;  V.  8; 
scales  7-G4-8  (the  vertical  rows  counted  obliquely).  L.  12  inches*  Cape 
Cod  to  South  America;  common  southward.    Not  valued  as  food. 

{Salmo  faiens  L.  Syst.  Nut.:  Saurusfwtcna  Gtinther,  v,  396:  Saurtu  fcttemB  HoUnooki 
Ichth.  8.  Car.  187.) 
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464U  S.  lacioceps  (Ayres)  Gill. 

Olive-brown  above,  grayish  below,  with  some  golden  lustre  on  sides; 
back  with  slaty  reticulations;  head  not  vermiculate<l  above;  lower  side 
of  head  and  ventral  fins  yellow.  Eye  5  in  head.  Scales  arranged  in 
regular,  very  oblique  rows;  those  on  the  opercles  in  about  8,  on  the 
cheeks  in  about  9  rows;  40-50  scales  along  the  back  before  the  dor- 
sal, 6  in  a  vertical  row  between  adipose  fin  and  lateral  line,  and  10  in 
an  oblique  row.  Pectoral  fin  longer,  reaching  base  of  ventrals,  its 
length  about  equal  to  that  of  the  premaxillary.  Ventral  fin  not  so  long 
as  the  space  between  snout  and  upper  edge  of  gillr-openiiig.  Interor- 
bital  space  little  concave,  nearly  smooth.  Head  4 ;  depth  8 J.  D.  11 ; 
A.  12;  B.  14;  scales  13-06-16  (the  vertical  series  counted  obliquely). 
L.  12  inches.    San  Francisco  to  Mexico;  rather  common  in  summer. 

(Saurus  lucioceps  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855, 66:  Saurus  lacioceps  Gtintbery 
V,  3ir7.) 


•« 


Body  ratlier  stont;  snoat  abort,  obtuse,  sborter  tbau  eye;  lower  jaw  tbe  longer. 
{Trachinocephalus  Gill.*) 

465.  S.  myops  (Forster)  Jor.  &,  Gilb. 

Grayish,  mottled  or  barred;  scapula  black.  Body  moderately  elon- 
gate, tapering  backwards.  Mouth  very  large,  maxillary  more  than  half 
length  of  head;  snout  shorter  than  eye;  lower  jaw  somewhat  projecting} 
top  of  head  corrugated;  interorbital  space  concave.  Anal  fin  compara- 
tively long.  Ventral  fins  v^ry  long,  reaching  about  to  the  vent.  Head 
3§  in  length;  depth  about  5.  D.  11;  A.  14;  scales  4-5S-7.  Tropical 
seas;  not  common  on  our  South  Atlantic  coast. 

{Salmo  mjfopa  Forster,  MSS.  Blocb  &  Scbneider,  421:  Sanrus  myopa  GUnther,  v,  398.) 

13t.~]IEYCTOPHUlfI  Rafiuesquo. 
{Scopelua  Cnvier,  1817.) 
(Bafinesqne,  Indice  dlttiologia  Siciliana,  1810:  type  Myciophum  punctatum  Raf.) 

Body  oblong,  compressed,  covered  with  large  cycloid  scales,  those  of 
the  lateral  line  sometimes  enlarged.  A  series  of  round  luminous  spots 
along  the  lower  side  of  the  head  and  body.  Head  compressed.  Mouth 
large,  the  jaws  usually  about  equal;  premaxillary  very  long,  slender; 
maxillary  well  developed.  Teeth  iu  villi  form  bands  on  jaws,  palatines, 
pterygoids,  and  tongue.  Eye  large.  Gill-rakers  very  long  and  sleuder. 
Branchiostegals  8-10.    Pseudobranchiaj  large.   Air-bladder  small.    Py- 


•Gill,  Cat.  Fish.  East  Coast  N.  Amer.  1861,  53,  no  description:  type  Salmo  myops 
Fonter.    (r/CM^y'o;,  Traclunus;  x£^aA7/,  bead.) 
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loric  coeca  few.  Dorsal  fiu  near  the  middle  of  the  body;  ventrate 
usually  below  it,  with  8  rays;  pectorals  well  developed;  adipose  fin 
small ;  anal  usually  long.  Small  fishes  of  the  open  seas  in  most  re- 
gions; species  numerous.  Several  undescribed  species  have  been  lately 
taken  off  our  Atlantic  coast  by  the  U.  S.  Fish  Commission,  (vwc,  night; 
fuq^  light ;  hence  amended  by  Cocco  to  Nyctophus,) 

466«  HI.  crenulare  Jordan  &,  Gilbert. 

Body  much  compressed,  deepest  in  front  of  the  base  of  the  pectorals, 
bluntly  convex  anteriorly,  tapering  behind.  Ventral  region  much  more 
arched  than  dorsal.  Caudal  peduncle  long  and  very  slender.  Head 
short  and  high,  abruptly  rounded  in  profile,  the  snout  very  blunt. 
Jaws  equal,  the  snout  not  projecting  beyond  the  mouth.  Maxillary 
very  slender,  scarcely  widened  to  its  tip,  and  not  dilated,  its  extremity 
reaching  beyond  the  eye  to  the  margin  of  the  preopercle.  Premaxilla- 
ries  anteriorly  on  a  level  of  the  pupil.  Teeth  very  small,  present  on 
all  the  dentigerous  bones.  Eami  of  the  mandible  nearly  parallel,  com- 
ing together  in  a  sharp  keel  below.  Orbital  margin  above  and  in  front 
with  a  thin  membranaceous  rim,  that  in  front  distiucit  and  formed  by 
the  upturned  edge  of  the  preorbital.  No  orbital  spine.  Nasal  bones 
membranaceous,  their  edges  upturned,  forming  a  horizontal  groove. 
A  groove  between  the  frontal  bones.  Orbital  margins  separated  by 
a  groove  from  the  preopercle.  Margin  of  pre-opercle  very  oblique. 
All  the  membrane  bones  extremely  thin,'  papery.  Eye  large,  3J  in 
head.  Gill-rakers  long  and  slender.  Head  3f  in  length  to  base  of 
caudal ;  depth  4J.  Head  and  body  completely  covered  with  thin  mem- 
brauaeeous  scales,  those  on  the  middle  of  the  sides  not  elevated  and 
not  noticeably  larger  than  the  others.  Free  edges  of  all  the  scales 
crenulate,  some  of  them,  especially  on  the  back,  with  the  crenations 
acute,  but  without  spines,  the  scales  being  truly  cycloid.  About  45 
scales  in  a  longitudinal  series.  A  phosphorescent  spot  on  each  man- 
dible near  the  symphysis,  33  pairs  of  spots  along  the  belly,  6  in  front 
of  ventrals,  6  between  veutrals  and  origin  of  anal,  and  21  between 
front  of  anal  and  base  of  caudal.  Caudal  peduncle  above  and  below 
with  two  or  three  backward-directed  spines,  which  are  apparently  the 
exserted  tips  of  vertebral  processes.  D.  12;  A.  16;  the  fins  rather 
low.  Origin  of  dorsal  nearer  the  snout  than  the  base  of  caudal,  much 
behind  the  base  of  the  ventrals.  Ventrals  short,  not  reaching  halfway 
to  vent.  Pectorals  reaching  base  of  ventrals.  Color  very  dark  steel- 
blue  above,  silvery  on  sides  and  below,  with  dark  metallio  lustre;  the 
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nsual  phosphorescent  spots  present,  as  above  described;  no  evident 
cream -colored  blotch  on  the  back  of  tail.  L.  2}  inches.  Santa  Barbara 
Channel,  California. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,274.) 

467.  HI.  glaciale  (Reinh.)  J.  <&  6. 

Snout  very  short  and  obtuse,  with  the  upper  profile  descending  in  a 
verj'  strong  curve;  cleft  of  mouth  oblique;  maxillary  reaching  to  the 
angle  of  the  pra^operculum,  and  terminating  in  a  triangular  dilatation. 
Scales  smooth,  those  of  the  lateral  line  enlarged.  Eye  very  large,  more 
than  one-third  the  length  of  head,  which  is  nearly  as  deep  as  long. 
Depth  4,  nearly  equal  to  length  of  head.  D.  13;  A.  17;  V.  8.  Lat.  1. 
3G.    Coasts  of  Scandinavia  and  Greenland.    {Giinther.) 

(Scopelus  glaclalis  Reinhanlt,  Dansk.  Vldeusk.  Selsk.  1838,  vii,  115,  126:  ScopeluM 
glacialU  GUnther,  v,  407.) 

Family  XLIIL— STERNOPTYCHID^. 

(The  Sternopiychids.) 

Body  oblong  or  ovate,  naked.  Mouth  very  wide,  its  cleft  oblique  or 
vertical.  Margins  of  upper  jaw  formed  laterally  by  the  maxillaries,  the 
edges  of  which  are  toothed.  Teeth  pointed,  mostly  small.  Opercular 
apparatus  incomplete.  Gill-openings  very  wide,  the  membranes  not 
connected,  free  from  the  isthmus.  Pseudobranchiie  present.  Gill-rakers 
long  or  short.  Lower  part  of  body  and  head  with  series  of  pho8i)hores- 
cent  spots.  Adipose  fin  present,  often  small.  Dorsal  fin  moderate, 
usually  median,  sometimes  preceded  by  a  rudimentary  spinous  dorsal. 
Eggs  extruded  through  oviducts.  Skeleton  imperfectly  ossified.  Small 
fishes  of  the  deep  seas.    Genera  4;  species  about  12. 

{Stemoptychidw  groups  Stei^noptychina  and  Cocciina  Giinther,  v,  384-391.) 

*No  scales;  no  mdimentary  spinous  dorsal;  pseudobranchise  present.     (Coiciince.) 
t  Lower  jaw  prominent Mauroijcus,  132. 

189.— IflAUROIilClJS  Cocco. 

Argentines, 

(Cocco,  Lettere  sni  Salmoni,  32:  type  MauroHcua  amethystinopunctaius  Cocco.) 

Body  oblong,  compressed,  naked,  covered  with  silvery  pigment; 
series  of  phosphorescent  spots  along  the  lower  side  of  the  head,  body, 
and  tail.  Head  compressed,  the  bones  thin,  but  ossified.  Cleft  of  mouth 
wide,  oblique,  the  lower  jaw  prominent.  Maxillary  large,  broad,  much 
produced  backwards,  receiving  the  slender  premaxillary  in  the  upper 
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concave  part  of  its  margio.  Both  jaws  with  minute  teeth.  Gill-rakers 
very  long.  Pectorals  and  ventrals  developed.  Dorsal  well  back,  but 
before  anal.  Adipose  fin  rudimentary.  Anal  fin  long.  Branchiostegals 
8  or  9.  Size  small.  Species  about  4.  (Dedicated  to  Maurolico,  an 
Italian  naturalist.) 

"PhosphoTOscent  organs  appearing  as  impressions  on  tho  skin. 
4^§.  an.  borealis  (Nilss.)  Giinthor. 

Dark  greenish,  sides  silvery.  Body  compressed.  Mouth  wide,  the 
lower  jaw  much  projecting.  Teeth  small.  Eye  large,  3  in  head.  Five 
luminous  spots  on  the  throat,  12  between  pectorals  and  ventrals,  above 
these  a  row  of  8, 5  between  ventrals  and  anal,  vent  to  tail  24.  Dorsal 
nearer  tail  than  snout.  Adipose  fin  very  small.  Ventrals  below  dorsal. 
Caudal  forked.  Head  3J;  depth  3^.  D.  10;  A.  15.  L.  2 J  inches. 
(Storer.)    North  Atlantic;  rare  oiX  our  coasts. 

(Scopelua  borealis  Nilsson,  Observ.  Zool.  9;  Gunthcr,  v,  389:  Scopelus  humholdti  DeKay, 
N.  Y.  Fauna,  Fish.  246:  Scopelun  humholdti  Storcr,  Hist.  Fish.  Mass.  328  (not  of  Cuvier). 

Family  XLIV.— CHAULIODONTID^. 

{The  Chauliodonts.) 

Body  oblong  or  elongate,  compressed,  covered  with  rather  large,  thin, 
deciduous  scales.  Lateral  line  present.  No  barbels.  Series  of  phos- 
phorescent spots  running  along  the  lower  side  of  the  head,  body,  and 
tail.  Head  much  compressed,  the  bones  tliin,  but  ossified.  Mouth  with 
the  cleft  extremely  wide,  its  margins  formed  by  maxillaries  and  pre- 
maxillaries,  both  of  which  are  provided  with  teeth.  Teeth  unequal, 
some  of  them  long  and  pointed,  fang-like.  Pectorals  and  ventrals  well 
developed.  Adipose  fin  present.  Caudal  forked.  Gill-openiugs  very 
wide.  No  pseudobranchisB.  No  air-bladder.  Deep  waters  of  the  At- 
lantic. Genera  2,  Oonoatoma  and  Cliauliodm^  dittiering  widely  in  the 
position  of  the  dorsal,  the  size  of  the  anal,  and  the  development  of  the 
gill-rakers ;  2  species  are  known. 

(Ster noptychidcB  gvonj)  Chauliodontina  Giiuther,  v,  391,  392.) 

'Dorsal  iu  frout  of  ventrals;  no  gill-rakors;  aual  with  less  than  20  rays. 

Chauliodus,  133. 

133.— CHAUIilODlJS  Bloch  &  Schneider. 

Viper-fishes. 

(Bloch  &  Schneider  Syst.  Ichth.  1801,  430:  type  Chauliodus  9loani  Bloch  &,  Schneider.) 

Body  elongate,  compressed,  covered  with  very  thin  deciduous  scales 
of  moderate  size.     Head  short,  much  compressed  and  elevatedi  ths 
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lower  jaw  projecting,  the  snout  much  shorter  than  eye.  Mouth  ex- 
tremely wide,  the  cleft  reaching  much  beyond  eye.  Premaxillaries 
with  four  long  fang-like  canines  on  each  side.  Mandible  with  pointed, 
wide-set  teeth,  the  anterior  ones  excessively  long;  none  of  these  large 
teeth  received  within  the  mouth.  Maxillaries  with  fine  teeth;  palatine 
with  a  single  seiies  of  small  pointed  teeth;  no  teeth  on  the  tongue. 
Eye  moderate.  Pectorals  moderate.  Veutrals  large.  Dorsal  fin  high, 
placed  anteriorly,  well  in  front  of  the  ventrals.  Adipose  fin  moderate, 
sometimes  fimbriate,  opposite  the  low,  short  anal.  Caudal  moderate, 
forked.  Gill-oi)eniugs  very  wide.  No  gill-rakers.  Branchiostegals 
numerous,    (j^aw^j*/-:,  exserted;  oooh-:^  tooth.) 

469.  €•  Sloani  Bloch  &  Schneider. 

Greenish  above ;  sides  silvery;  bdly  blackish.  Dorsal  not  far  behind 
head,  its  first  ray  produced  in  a  long  filament.  Pectoral  fins  short. 
Ventral  fins  elongate,  longer  than  head.  About  30  phosphorescent  dots 
in  a  series  from  the  chin  to  the  ventrals.  Scales  of  the  body  subhexag- 
onal.  Head  nearly  as  deep  as  long,  7  in  total  length ;  depth  about  the 
same.  B.  17;  D. 6;  A.  12;  V.  7;  Lat.  1.  56.  L.  12  inches.  {Gunther.) 
Mediterranean  and  deep  waters  of  the  Atlantic ;  a  specimen  found  in 
the  stomach  of  a  rx)d  on  George's  Banks. 

(Blocb  &  Schneider,  430;  GUnther,  v,  392.) 

Family  XLV.— STOMIATID^. 

{The  Stomiatoids.) 

Body  elongate,  naked  or  covered  with  thin  deciduous  scales.  Mouth 
very  wide.  Lateral  margin  of  upper  jaw  formed  by  the  maxillaries, 
which  are  provided  with  teeth  along  their  edges.  Teeth  usually  very 
strong,  unequal,  some  of  them  often  fang-like.  Gill-membranes  not 
joined,  free  from  the  isthmus.  Branchiostegals  numerous.  A  long 
fleshy  barbel  suspended  from  the  throat.  No  pseudobranchiae.  Sides 
with  phosphorescent  spots.  Dorsal  fin  short,  median  or  posterior,  with- 
out spines.  Adipose  fin  present  or  absent.  Pectorals  and  ventrals 
present.  Opercular  apparatus  incomplete.  Skeleton  feebly  ossified. 
Eggs  excluded  through  oviducts.  Deep-sea  fishes  of  the  Atlantic, 
Genera  4;  species  8  or  10. 

{SUmiaUdm  GOnther,  v,  424.) 

*No  adipoae  fin;  dorsal  opposite  anal.    {Stomiaiinas,) 

a.  Body  with  fine  deciduous  scales Stomias,  134. 

oo.  Body  naked. 
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h.  Vomer  and  palatines  with  teeth Echiostoma,  135. 

(5.  Vumer  and  palatines  toothless Malacosteus,  136. 

**  Adipose  fin  present;  dorsal  in  front  of  anal;  body  naked.    (Aatronestlnnw.) 

ASTROKESTHES,  137. 

134.— STOMIAS  Cuvier. 
(Cavier,  R^gne  Anim.  ii,  1817 :  type  Esox  boa  Risiso,  from  the  Mediterranean.) 

Body  elongate^  compressed,  covered  with  exceedingly  fine  and  decid- 
nous  scales,  which  are  scarcely  imbricated,  lying  in  sabhexagoiiol  de- 
pressions in  the  skin.  Head  compressed,  the  snout  very  short  and  the 
cleft  of  the  month  extremely  large.  Mouth  oblique,  the  lower  jaw  pro- 
jecting. Teeth  pointed,  unequal,  those  of  the  premaxillaries  and  mandi- 
ble very  large ;  maxillary  with  fine  teeth ;  vomer  with  a  pair  of  fangs ; 
palatines  and  tongue  with  smaller  pointed  teeth.  Eye  moderate.  Oj[)er- 
cular  portion  of  the  head  short ;  a  large  fleshy  barbel  suspended  from 
the  hyoid  region.  Vent  far  back.  Dorsal  comparatively  long,  far  back, 
opposite  the  anal.  Pectorals  and  ventrals  rather  small  and  short,  the 
latter  far  back.  Caudal  fin  moderate.  Lower  side  of  head,  body,  and 
tail  with  series  of  phosphorescent  dots.  Gill-openings  very  wide.  No 
pyloric  cceca.  Singular  fishes  of  the  deep  waters  of  the  Atlantic. 
(/rrcJ/i«ac,  "  mouthy,''  from  aTu/uty  mouth.) 

*  Hyoid  barbel  not  frinf^ed. 
470.  8.  ferox  Relnhardt. 

Black.  Neither  pectorals  nor  ventrals  produced.  Caudal  rounded. 
Depth  about  12  in  total  length;  head  10.  D.  17;  A.  21;  P.  Cj  V,  6. 
(Gilnther.)    Greenland,  south  to  Cape  Cod,  in  deep  water. 

(Reinhardt,  Vidensk.  Selsk.  Naturv.  etc.  x,  p.  Ixxvii ;  GUnther,  v,  4S6.) 

135.— EGHIOSTOMA  Lowe. 
(Lowe,  Proc.  Zool.  Soc.  Lond.  1843,  87:  type  Echioatoma  barbatum  Lowe.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
snout  short  and  the  cleft  of  the  mouth  very  wide.  Teeth  pointed,  un- 
equal, those  of  the  premaxillary  and  the  front  of  the  lower  jaw  being 
longest;  maxillary  teeth  in*a  single  series,  those  of  the  lower  two- thirds 
being  small;  teeth  of  the  hinder  part  of  the  mandible  in  a  double  or 
triple  series;  vomer  with  a  pair  of  fangs;  palatines  with  a  single  series 
of  small  pointed  teeth ;  two  groups  of  similar  teeth  on  the  tongue.  Eye 
of  moderate  size.  Opercular  portion  of  the  head  very  narrow  and  flex- 
ible; a  fleshy  barbel  on  the  centre  of  the  hyoid  region.  Dorsal  fln  fiff 
back,  opposite  anal.  Caudal  forked.  Yent  not  far  in  advance  of  caadat 
fln.    Pectorals  and  ventrals  feeble,  the  latter  behind  the  middle  of  the 
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body.  Series  of  phosphorescent  dots  along  the  lower  side  of  the  head, 
body,  and  taiL  Gill-openings  very  wide.  Gill- rakers  minute.  No  pseudo- 
branchi®.    No  air-bladder.    Atlantic.    (fi;^«c,  a  viper;  (xro/ia,  mouth.) 

47 1  •  £•  barbatam  Lowe. 

Black,  with  an  elongate,  club-shaped  (phosphorescent)  rose-colored 
spot  between  the  maxillary  and  the  eye.  Barbel  as  long  as  head  (in 
specimens  seen),  fringeil  at  its  tip.  "Upper  ray  of  pectoral  produced  in 
a  long  and  slender  filament  reaching  nearly  to  the  root  of  the  veutials" 
(wanting  in  specimens  examined).  Ventrals  narrow,  elongate.  Head  C 
in  length ;  depth  9.  B.  12;  D.  12-16;  A.  17;  P.  3-5;  V.  8.  L.  9  inches. 
Deep  waters  of  the  Atlantic;  lately  taken  off  Gloucester,  Mass. 

(Lowe,  Proc.  Zoul.  Soc.  I^ond.  1843, 88;  GOnther,  v.  427 ;  Goode  Sc  Bean,  Bull.  Essex. 
Inst.  1879,  23.) 

136.— MAI.A€OSTi:iJS  Ayres. 
(Ayres,  Journ.  Bost.  Soc.  Nat.  Hist.  1849,  53:  typo  Afalacosteus  niger  Ayres.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
snont  very  short,  the  cleft  of  the  mouth  very  wide,  extending  to  behiud 
the  root  of  the  pectorals.  Teeth  pointed,  unequal,  in  single  series  on 
both  jaws  and  tongue;  none  on  the  palate.  Opercula  membranaceous. 
Dorsal  far  back,  opposite  anal.  Pectorals  rudimentary.  Ventrals 
rather  posterior.    One  species  known.    {/laXaxo^^  soft;  eJ^xr/yv,  bone.) 

479*  M.  ni^er  Ayres. 

Black,  with  a  white  loral  spot.  Snout  very  short,  convex.  Lower 
jaw  with  very  long  canines.  Barbel  long  and  slender.  Pectoral  rays 
coalescing  into  a  thin,  long  filament.  Ventrals  filamentous.  Head  3J 
with  caudal;  depth  6.  D.  19;  A.  20;  P.  5;  V.  6.  North  Atlantic;  a 
single  specimen  known.    {Ayres.) 

(Ayres,  L  c. ;  Gunther,  vi,  427.) 

137.— ASTROIVESTHES  Richardson. 
(Richardson,  lohth.  Voy.  Snlph.  97, 1815:  type  Aaironesthea  nigra  Rich.) 

Body  rather  elongate,  compressed,  scaleless.  Head  compressed,  the 
snout  short,  the  mouth  wide.  Teeth  pointed,  unequal.  Upper  jaw  with 
four  long,  curved  canines;  lower  with  two;  maxillary  teeth  fine,  sub- 
equal;  palatines  with  a  single  series  of  small,  pointed  teeth,  similar  to 
those  on  tongue.  Eye  moderate.  Throat  with  a  barbel.  Dorsal  fin 
long,  inserted  in  front  of  anal,  behind  ventrals;  adipose  fin  present; 
caudal  forked ;  paired  fins  well  developed.  Gill-rakers  minute.  No  pseu- 
dobranchisB.  No  air-bladder.  Lower  parts  with  phosphorescent  spots. 
(Harpov^  Star  (star-fish);  strOtWj  to  eat.) 
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473.  A.niger  Rich. 

Black,  with  about  22  luminous  spots  between  chin  and  ventrals.  Bar- 
bel a  little  longer  than  head.  Dorsal  beginning  just  behind  base  of 
ventrals;  pectoral  not  reaching  nearly  to  ventrals.  Jaws  equal.  Eye 
large,  well  forward.  Head  4;  depth  5 J.  D.  17;  A.  14.  Deep  waters 
of  the  Atlantic;  described  from  specimens  from  the  Grand  Banks^  x>^r- 
haps  belonging  to  a  difterent  species. 

(Richardson,  Ichth.  Voy.  Sulph.  97;  GUnther,  v,  425.) 

Family  XLVI.— SALMONID^. 

(The  Salmon  Family.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales.  Head  naked. 
Mouth  terminal,  varying  much  in  size  and  fonn;  maxillary  forming  the 
lateral  margin  of  the  upper  jaw,  provided  with  a  supplemental  bone; 
premaxillaries  not  protractile.  Teeth  various,  sometimes  wanting.  Gills 
4,  a  slit  behind  the  fourth.  Pseudobranchiae  present,  but  often  small 
or  rudimentary.  Gill-rakers  various.  Gill-membranes  not  connected 
free  from  the  isthmus.  Branchiostegals  3-20.  No  barbels.  Dorsal  usu- 
ally nearly  median,  not  greatly  elongate.  Adipose  fin  present.  (Cau- 
dal fin  forked.  Anal  fin  moderate  or  rather  long.  Venti^als  moderate, 
nearly  median.  Pectorals  placed  low.  Lateral  line  present.  Abdo- 
men  rounded.  Air-bladder  large.  Stomach  coecal  or  siphonal ;  the  py- 
loric cceca  few  or  many,  sometimes  obsolete.  Ova  generally  large,  fall- 
ing into  the  cavity  of  the  abdomen  before  exclusion.  Grenera  about  20; 
species  125.  A  large  and  varied  family;  its  members  inhabit  chiefly  the 
fresh  waters  of  northern  regions,  many  of  them  being  anadromoas, 
running  up  from  the  sea  to  spawn  in  the  rivers.  One  genus  {Betro- 
pinna)  is  found  in  New  Zealand,  and  the  species  of  Microstoma^  Argen- 
tina^ and.  Uyphalonedrus  are  mostly  deep-sea  fishes.  In  economic  im- 
portance this  family  ranks  among  the  very  first,  and  the  salmon  and 
trout  in  all  northern  regions  are  the  choicest  prizes  of  the  angler. 

{Salmonidcd  Giiuther,  vi,  1-205.) 

*  Pyloric  coeca  few  or  none ;  stomach  ooecal. 
t Dorsal  fin  nearly  over  tho  ventrals.    {Argentininas.) 

a.  Branchiostegals  3  or  4;  body  elongate,  subcylindrical  ....MiCROSTOlffAf  138> 
aa.  Branchiostegals  6-8 ;  body  compressed. 
5.  Adipose  iiu  long  and  low,  scarcely  shorter  than  dorsal  fin. 

Maixottts  (Jar.) 
hh.  Adipose  fin  normal,  short  and  high, 
c.  Ventnils  inserted  in  front  of  the  middle  of  the  dorsal ;  numth  lazge. 
d.  Scales  veiy  small;  males  with  viUous  bands;  teeth  feeble;  pectofll 

rays  16-20 lUllimm,  149L 
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dd.  Scales  larger,  similar  in  both  sexes;  pectoral  rays  10-12. 
e.  Teeth  feeble,  those  on  tongue  very  weak;  scales  small,  adherent. 

THALEICHTHY8,    141. 

ee.  Teeth  stronger,  those  on  tongue  enlarged ;  scales  moderate,  decid- 

nons 08MKRU8,  142. 

CO.  Ventrals  inserted  under  or  behind  the  middle  of  dorsal ;  mouth  moderate 

or  small. 
/.  Scales  cycloid. 

g.  Jaws  with  minute  teeth ;  maxillary  reaching  past  front  of  eye. 

Uypomksus,  143. 
gg.  Jaws  toothless;  maxillary  not  reaching  front  of  eye. 

Argentina,  144. 

Jf.  Scales  ctenoid Hyphalonedrus,  145. 

••  Pyloric  ccpca  many;  stomach  siphonal. 

t  Jaws  toothless  or  with  a  few  feeble  asperities;   scales  rather  largo;   anal  fin 

somewhat  elongate;  maxillary  short  and  broa<I ;  not  hu- 

adromous  (  Coregonince) Coregon  us,  146. 

^Ja'W 8  with  distinct  teeth;  scales  mostly  small.     (Salmonince.^ 

h.  Dorsal  fin  very  long  and  high,  of  about  20  rays;  scales  mod- 
erate ;  tongue  toothless ;  not  anadromous. 

Thymallus,  147. 

hh.  Dorsal  fin  moderate,  its  rays  9-15  in  number;  tongue  with 
teeth. 
i.  Dentition  very  feeble,  incomplete ;  anal  fin  elongate,  of  about 
17  rays;  scales  moderate ;  not  anadromous. 

Stenodus,  148. 

« 

iL  Dentition  strong  and  complete;  conical  teeth  on  jaws,  vo- 
mer, and  palatines;  tongue  with  two  series  of  strong 
teeth  (deciduous  in  very  old  specimens  of  Oncorhynchus); 
scales  small. 
J.  Anal  fin  elongate,  of  14-17  rays;  vomer  narrow,  long,  flat, 
with  weak  teeth ;  species  black  spotted. 

Oncorhynchus,  150. 
ff.  Anal  fin  short,  of  9-11  deyeloped  rays. 

k.  Vomer  Hat,  its  toothed  surface  plane;  teeth  on  the  shaft 
of  the  vomer  in  alternating  rows  or  in  one  zigzag  row, 
those  on  the  shaft  placed  directly  on  the  surface  of  the 
bone,  not  on  a  free  crest  (posterior  vomerine  teeth  some- 
times deciduous) ;  species  black  spotted Salmo,  151. 

kk.  Vomer  boat-shaped,  the  shaft  strongly  depressed,  with- 
out teeth ;  very  small,  about  200  in  the  course  of  the  lat- 
eral line;  species  not  anadromous,  spotted  with  red  or 
gray Salvkunds,  152. 

13§.— MI€ROSTO]9IA  Cmaer. 

(Cnvier,  Rbgne  Anim.  ii,  1817:  type  Gasieropelecus  microstoma  Risso=Jlfto*o«/oma  n>- 
tundatum  Risso. ) 

Body  elongate,  cylindrical,  covered  with  large,  thin,  silvery  scales. 

Head  short.    Month  very  small,  terminal;  premaxillaries  very  small; 

maxillaries  very  short  and  broad,  not  extending  to  the  front  of  the  very 

large  eye,  which  forms  more  than  half  the  depth  of  the  aide  of  the  head. 

Lower  jaw  and  vomer  with  a  narrow  series  of  fine  teeth;  no  other  teeth. 

Dorsal  fin  short,  inserted  before  or  behind  the  ventrals,  which  are  behind 
BulL  Nat  Mas.  No.  16 19 
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tbc  middle  of  the  body;  anal  fin  small;  caudal  small,  forked,  its  central 
part  scaly;  pectoral  rather  narrow;  adipose  fin  small,  fringed,  present 
in  the  young,  but  usually  disappearing  with  age.  Branchiostegals  3  or  4. 
PseudobranchiiB  well  developed.  Air-bladder  large,  silvery.  No  pyloric 
cceca ;  mucous  membrane  of  stomach  papillose.  Atlantic  Ocean,  iu  deep 
waters,    [luxpoq^  small;  aroiia^  mouth.) 

474.  191*  ^rcenlandicum  Reinh. 

"This  fish  appears  to  be  intermediate  between  Argentina  and  Micro- 
stoma^ having  the  dorsal  fin  inserted  for  the  greater  part  in  advance  of 
the  ventrals,  and  a  series  of  fine  teeth  in  the  lower  jaw.  Teeth  on  the 
vomer,  none  on  the  tongue.  Adipose  fin  conspicuous.  The  height  of 
the  body  is  one-half  the  length  of  the  head  and  one-tenth  of  the  total." 
B.  3;  D.  11;  A.  10;  V.  10.    (Gunther.)    Greenland. 

(Microstomus  gronlandicus  Reinh.  Vidensk.  Solsk.  Naturv.  Matliem.  Afhandl.  Tiii, 
1841,  Ixxiv;  GUnther,  vi,  205.) 

139.— mAliliOTUS*  Cuvier  (yottn^). 

Form  and  dentition  of  Thaleichthys.  No  trace  of  scales  in  the  known 
ei^amples,  which  are  immature.  Dorsal  fin  well  backward  over  ventrals, 
its  insertion  nearer  the  tip  of  the  caudal  than  the  snout;  adipose  fin  long 
and  low,  its  height  much  less  than  the  length  of  its  base,  its  base  little 
shorter  than  that  of  the  dorsal;  pectoral  rays  in  increased  number; 
anal  moderate.  Pseudobranchite  well  developed.  Branchiostegals  9. 
Pyloric  coeca  4. 

478.  M.  Villosas  (Miiller)  Cuvier  (jfoung). 

Translucent  whitish;  a  silvery  lateral  stripe;  upper  regions  closely 
punctate.  Eye  a  little  shorter  than  snout,  4  in  head.  Minute  teeth  in 
both  jaws;  middle  of  tongue  rough;  maxillary  reaching  front  of  pupil. 
Ventrals  and  pectorals  about  equal  in  length  to  the  longest  dorsal  ray, 
which  is  7  times  in  length  of  body;  ventrals  inserted  below  first  ray  of 
dorsal,  not  reaching  vent;  space  between  dorsal  and  adipose  fin  two- 
thirds  length  of  head;  length  of  adipose  fin  more  than  twice  its  height 
two-thirds  base  of  anal.  Head  4;  depth  6.  D.  12;  A.  21;  V.  8;  P.  16. 
L.  4  inches.    Behring's  Straits.    Probably  developed  scales  when  adult 

*  As  these  pages  are  passing  through  the  press,  wo  learn  from  Dr.  Bean  thai  tbe 
fish  here  described,  collected  by  him  in  Behring's  Straits,  is  not  a  distinct  geniuaiMi 
species  as  at  first  supposed,  but  the  young  of  MaUotus  villosus.  We  therefore  sap- 
press  the  proposed  generic  and  specific  names,  letting  (he  description  remain,  it  beiof 
too  late  to  cancel  the  latter. 
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140.— IIIAI.I.OTUS  Cnvier. 
Capelius, 

(Cuvier,  H^gne  Anim.  1829,  ed.  2,  ii:  type  Clupea  villosa  Miiller.) 

Body  elongate,  compressed,  covered  with  miuiito  seniles,  a  baud  of 
which,  above  the  lateral  line  and  along  each  side  of  the  belly,  are  en- 
larged, and  in  mature  males  they  become  elougate-lauceolate,  densely 
imbricated,  with  free,  projecting  points,  forming  villous  bauds.  In  very 
old  males  the  scales  of  the  back  and  belly  are  similarly  modified,  and 
the  top  of  the  heati  and  the  rays  of  the  paired  fins  are  finely'  granu- 
lated. Mouth  rather  large,  the  maxillar}'  thin,  extending  to  below  the 
middle  of  the  large  eye.  Teeth  minute,  forming  single  series  on  the 
jaws,  vomer,  palatines,  and  pterygoids;  lingual  teeth  somewhat  en- 
larged, in  an  elliptical  patch.  Lower  jaw  projecting.  Dorsal  inserted 
over  ventrals.  Branchiostegals  S-10.  Lower  fins  very  large.  Pec- 
toral fins  large,  horizontal,  with  very  broad  base,  their  rays  in  increased 
number  (16-20).  Pseudobranchiie  quite  small.  Gill-rakers  long,  slen- 
der. Pyloric  ccEca  6,  small.  Ova  very  small.  Marine  species  of  the 
Korth  Atlantic  and  Pacific.    (fiaXXatTu^^  villous.) 

476*  M.  vlllosas  (MUller)  Cuvier. — CapeUn. 

Dusky  olivaceous  above,  grayish  silvery  on  sides  and  below.  Head 
long,  pointed.  Base  of  anal  in  males  compressed  and  prominent;  jyec- 
torals  reaching  more  than  half  way  to  ventrals,  the  latter  to  anal.  Eye 
large,  3^  in  head.  He^  4^  in  length;  depth  about  6.  D.  12;  A.  18. 
Lat.  1.  ca,  150.  Greenland  to  Cape  Cod  and  Alaska;  abundant  north- 
ward. 

(Clupea  villosa  MUller,  Prodr.  Zool.  Dan.  1777,  245;  GUnthor,  vi,  170.) 

141.— THAIiEICHTHTS  Girard. 

Eulachon, 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  FUh.  1^59,  325:  typo  Thaleichthya  stevenH  GTa.=SaJmo 
padftcua  Rich.) 

This  genus  is  intermediate  between  Mallotus  and  OsmeruSj  differing 
from  the  latter  in  its  rudimentary  dentition.  All  the  teeth  are  very 
feelfe,  slender,  and  deciduous,  although  occasionally  present  on  all  the 
bones  of  the  mouth.  Ko  permanent  teeth  on  the  tongu6.  The  scales 
are  much  smaller  than  in  Osmerus^  and  more  closely  adherent;  larger 
than  in  MaUoiw^  and  similar  in  the  two  sexes.    The  coloration  is  dusky. 
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Small  fishes  of  the  Z^ortli  Pacific,  remarkable  for  their  extreme  oilinesa. 
When  dried  they  burn  like  a  candle.    {Odk^ta^  rich;  ^/^wc,  fish.) 

477.  T.  pacificas  (Rich.)  Grd.— JE:M7acAon;  Candle-fish, 

Color  white,  scarcely  silvery ;  upper  regions  rendered  dark  iron-gray 
by  the  accumulation  of  dark  punctulations.  Body  rather  elongate, 
slender,  and  less  compressed  than  in  Osmerus.  Head  long,  blunter 
than  in  HypomeHus  pretiosus^  less  compressed,  broader,  and  more  con- 
vex above,  Mouth  large,  the  maxillary  rather  narrow  and  long,  reach- 
ing beyond  the  middle  of  the  rather  small  eye;  lower  jaw  projecting. 
Opercle  with  strong  concentric  striae.  Gill-rakers  numerous,  rather 
long  ^nd  slender.  Ventrals  large,  inserted  just  in  front  of  dorsal. 
PseudobranchicD  small.  Head  4f ;  depth  G.  B.  8;  D.  11;  A.  21;  P.  11. 
Lat.  1.  75;  pyloric  c<jeea  11;  vertebras  70.  L.  12  inches.  Oregon  to 
Alaska,  ascending  the  rivers  in  enormous  numbers  in  the  spring.  An 
excellent  pan-fish,  unsurpassed  in  delicacy  of  flesh. 

(Salmo  {Mallotusl)  pacifi^uH  Richardson,    Fanua  Bor.-Amer.  iii,  226:    I%aleichth}f$ 
$ttvensi  Girard,  U.  S  Pac.  R.  R.  Siirv.  Fi»b.  325;  Glintber,  vi,  168.) 

149.-OS]fIERUS  Linnffius 

Simlts, 

(Artedi  ;  Linntcns,  Syst.  Nat. :  type  Salmo  eperlanus  L.) 

Body  elongate,  compressed.  Head  long,  pointed.  Mouth  wide,  the 
slender  maxillary  extending  to  past  the  middle  of  the  eye;  lower  jaw 
projecting.  Preorbital  and  suborbital  bones  narrow.  Maxillaries  and 
premaxillaries  with  fine  teeth ;  lower  jaw  with  small  teeth,  which  are 
larger  posteriorlj-;  tongue  with  a  few  strong,  fang  like  teeth,  largest 
at  the  tip ;  hyoid  bone,  vomer,  palatines,  and  pterygoids  with  wide-set 
teeth.  Gill-rakers  long  and  slender.  Bmnchiostegals  8.  Scales  large, 
loose,  GO-70  in  the  course  of  the  lateral  line.  Dorsal  small^  about  mid- 
way of  the  body,  over  the  ventrals;  anal  rather  long.  Yertebr»  about 
CO.  Pyloric  coeca  small,  few.  Small  fishes  of  the  coasts  of  Europe  and 
^^Torthern  America,  sometimes  ascending  rivers.  They  are  considerably 
valued  as  food,  {daiir^po-:^  odorous ;  the  name  is  equivalent  to  the  Eng- 
lish "  smelt^.) 


a.  Vomer  wUh  a  cross-series  of  small  teeth;  species  spawning  in  the 

478«  O.  thalcichtliys  Ayres. 

Olivaceous,  sides  silvery  and  somewhat  translucent.    Body  company 
tively  deep  and  compressed.    Head  rather  short  and  deep^  the  maxil- 
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larj'  broad,  its  edge  strongly  carved,  extending  to  opposite  posterior 
margin  of  pupil.  Premaxillary  on  the  level  of  upper  part  of  pupil. 
Mandible  projecting,  its  tip  somewhat  curved  upward.  Eye  longer 
than  snout,  4  in  head.  Fins  high,  the  pectorals  usually  reaching  ven- 
trals,  and  the  ventrals  to  anal ;  anal  reaching  about  to  caudal.  Teeth 
weak ;  maxillary  teeth  scarcely  visible.  Head  4i ;  depth  5^.  D.  9 ;  A. 
18;  P.  11.  Lat.  L  60.  L.  9  inches.  Pacific  coast  from  San  Francisco 
northward ;  rather  common. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  62;  GUnther,  vi,  168.) 

4  79.  O.  aUenuatns  Lockington. 

Greenish,  sides  silvery.  Body  elongate,  compressed.  Head  rather 
long,  somewhat  pointed  5  maxillary  extending  past  pupil ;  lower  jaw 
l)rojecting;  maxillary  rather  narrow,  little  convex.  Outline  of  both 
jaws  nearly  straight,  less  curved  than  in  O,  thaleichthys.  Teeth  on 
tongue  strong,  but  much  smaller  than  in  O.  mordax;  teeth  on  maxil- 
lary conspicuous ;  front  of  both  jaws  with  rather  strong  teeth ;  pala- 
tine teeth  variable,  usually  strong.  Eye  large,  4  in  head.  Fins  low. 
Pectorals  not  reaching  ventrals,  nor  ventrals  anal,  nor  anal  to  caudal. 
Head  4^;  depth  6.  D.  10;  A.  15-17;  P.  11.  Lat.  1.  05.  L.  10  inches. 
Coast  of  California ;  not  rare.  Very  close  to  O,  thaleichthys,  but  proba- 
bly distinct. 

(Lockington,  Proc.  U.  S.  Nat.  Mus.  1880,  66.) 
aa.  Vomer  with  2-4  strong  fang-like  teeth ;  species  ascending  rivers. 
480.  0«  mordax  (Mitch.)  Gill. — American  Smelt. 

Transparent  greenish  above,  silvery  on  sides ;  body  and  fins  with 
some  dark  punctulations.  Body  rather  long  iind  slender.  Head  large, 
with  large  mouth  and  stronger  teeth  than  in  the  other  species  of  the 
genus.  Small  teeth  along  the  edge  of  the  maxillary ;  strong  fang-like 
teeth  on  tongue  and  front  of  vomer ;  cardifonn  teeth  on  palatines,  ptery- 
goids, and  hyoid  bone  5  mandible  with  moderate  teeth,  its  tip  projecting. 
Scales  deciduous.  Dorsal  fin  rather  posterior,  the  ventrals  under  its 
front.  Lower  fins  moderate,  none  reaching  the  next  behind  it.  Gill- 
rakers  two-thirds  diameter  of  eye.  Head  4;  depth  OJ.  D.  10  5  A.  15; 
P.  13.  Lat.  1.  68.  L.  12  inches.  Atlantic  coast  from  Virginia  north- 
ward, entering  streams  and  often  land-locked.  Very  close  to  the 
European  0,  eperlanus,  but  the  latter  has  larger  scales  (Lat.  1.  GO), 
shorter  gill-rakers,  and  rather  weaker  teeth. 

iAtherinamardaz  Mitohill,  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  1814,  446:  Osmertts  viridescem 
Le  Sueur,  Joam.  Acad.  Nat.  Sci.  Phila.  i,  230:  Osnurua  virideaccna  GUnther,  vi,  167.) 
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Yar.  spectrum  Copo. —  Wilton  Smelt, 

Slender.  Bead  short,  with  very  large  eye,  and  short  month  and  max- 
illary. Maxillary  not  extending  beyond  middle  of  pupil.  Eye  3  in  head. 
Head  4J;  depth  8^.  D.  10;  A.  15;  Lat.  1.  66.  L.  transv.  10.  Small 
Wilton  Pond,  Kennebec  County,  Maine;  land-locked  in  fresh  water. 
(Cope.) 

{Osmctnis  spectrum  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  490.) 
Var.  abbotti  Copo. — Cobesaicontic  Smelt, 

Stouter.  Eye  smaller.  Maxillary  reaching  posterior  margin  of  pupil 
Eye  4 J  in  head.  Uead  4^ ;  depth  7.  Lat.  1.  (}S,  L.  transv.  16.  Land- 
locked in  Cobessicontic  Lake,  Kennebec  County,  Maine.    {Cope.) 

{Osmerua  abbotti  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  490.) 
4S1«  O.  dentex  Steindachner. 

Dark  brown  above ;  sides  sUvery  or  golden ;  head  and  body  with  dark 
points^  Eye  two-thirds  length  of  snout.  Teeth  as  in  O.  eperlanus  and 
0.  mordax;  maxillary  rea<;hing  posterior  margin  of  eye,  its  length  five 
times  in  distance  from  tip  of  lower  jaw  to  dorsal.  Height  of  dorsal  half 
length  of  head ;  height  of  anal  two-sevenths.  Head  4 ;  depth  SJ.  D.  10; 
A.  13;  V.  8;  Lat.  1.  66 ;  L.  transv.  16.  Port  Clarence,  Alaska,  to  north- 
ern China.    (Beajiy  MSS.) 

(Steindachuer,  Sitzungsb.  Kais.  Akad.  Wiss.  Wien,  Ixi,  1870,  429,) 

143.— HFPOMESUS  Gill. 
Surf  Synelts. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  169:  type  Argentina  pretiosa  Grd.) 

Body  rather  elongate,  moderately  compressed,  covered  with  thin  scales 
of  moderate  size.  Uead  rather  pointed.  Mouth  moderate,  formed  as 
in  ArgyrosoniuSj  the  shortish  maxillary  not  extending  quite  to  middle  of 
eye;  its  outline  below  broadly  convex,  lower  jaw  projecting.  Teeth 
minute,  on  jaws,  vomer,  palatines,  pterygoids  and  tongue.  Veutrals 
inserted  directly  under  middle  of  dorsal,  midway  between  eye  and  base 
of  caudal.  Branchiostegals  6-7.  North  Pacific.  (6rc5,  below;  ju^^o?, 
middle;  in  allusion  to  the  position  of  the  veutrals.) 

483.  H.  pretiosus  (Grd.)  Glil.— Surf  Smelt, 

Light  olivaceous;  a  silvery  band  along  the  lateral  line.  Eye  aaloog 
as  snout,  4^  in  head.  Fins  low,  the  longest  dorsal  ray  8  in  leDgtb, 
without  caudal;   pectorals  scarcely  reaching  half  way  to  ventnd8|  7 
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in  length  of  body;  ventrals  not  reaching  vent,  their  length  8 J  in  body. 
Head  ^ ;  depth  4^.  D.  10 ;  A.  16 ;  P.  14 ;  V.  8 ;  Lat.  1.  70.  L.  12 
inches.  Pacific  coast,  from  California  northward;  abundant,  spawning 
in  the  surf.  A  very  firm-fleshed  and  fat  little  fish,  scarcely  inferior  to 
the  eulachon. 

(Argentina  pretiosa  Grd.  Froc.  Acad.  Nat.  Sci.  Phila.  1854,  155:  Osmerus  pretiosus 
Giranl,  U.  S.  Pac.  R.  R.  Sarv.  Fish.  324 :  Oemerus  elongatus  Ayres,  Proc.  Acad.  Nat. 
Sci.  Pbila.  1854,  17.) 

483.  H.  olidas  (Pallas)  Giinther. 

Darker.  Fins  higher,  the  longest  dorsal  ray  6  in  length  of  body; 
pectorals  reaching  two-thirds  the  distance  to  root  of  ventrals,  their 
length  5  in  body ;  ventrals  6  in  length  of  body.  Lat.  1.  56-60.  Alaska 
and  Kamtschatka,  spawning  in  fresh- water  ponds.    {BeaUj  MSS.) 

{Salmo  {Ogmerus)  o7idii«  Pallas,  Zoogr.  Ross.  As.  ili,  391;  Giinther,  yi,  169,  in  part.) 

144.— AROENTIIVA  Limisens. 
Argentines. 

(Artedi;  LlnnaBiis,  Syst.  Nat. :  type  Argentina  sphyrcma  L.) 

Body  oblong,  covered  with  rather  large  cycloid  scales,  which  are 
often  rough  with  spinous  points.  Mouth  small,  the  maxillaries  very 
short,  not  reaching  to  the  eye.  Eye  very  large.  Jaws  toothless;  an 
arched  series  of  minute  teeth  on  the  head  of  the  vomer  and  on  the  fore 
part  of  the  palatine;  tongue  typically,  with  a  series  of  small  curved 
teeth  on  each  side.  Dorsal  fin  short,  in  advance  of  the  ventrals.  Cau- 
dal tin  deeply  forked.  Eggs  small.  Fishes  of  the  deep  waters  of  the 
Korth  Atlantic  and  Mediterranean,  never  entering  fresh  waters.  (Latin 
argentum,  silver.) 

•  Scales  more  or  less  rough.     (Silus  Roinhardt.*) 

484.  A.  syrteusiuin  Goode  <&  Bean. 

Body  compressed.  Head  not  quite  twice  as  long  as  deep.  Snout 
nearly  3^  in  head.  Insertion  of  dorsal  midway  between  snout  and  adi- 
lK)se  fin  J  ventrals  under  last  ray  of  dorsal.  Scales  very  large,  cycloid, 
covered  with  minute  asperities;  a  median  row  of  scales  along  the  back 
and  the  belly.  Color  olivaceous;  sides  silvery.  Head  4J;  depth  5 J. 
B.  6;  D.  12;  A.  13;  V.  14;  scales  3-00-4.  L.  17  inches.  Sable  Island 
Bank,  in  deep  water. 

(Qoode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1878,  201.) 

*Reinhardt',  Bemiirkn.  til  den  Skand.  Ichthyol.  11:  type  Salmo  aUus  Ascaniusi. 
(From  the  Norwegian  name  Vas-Silj  said  to  mean  rough  herring.) 
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14;S.— IlFPriALOIVCDRUS  Goode. 
(Good*',  Proc.  IT.  S.  Nat.  Miis.  1880,  iii,  483:  type  H.  chalybeius  Goode.) 

Body  sub-terete,  covered  with  adherent  roagh-pectinate  or  ctenoid 
scales.  Mouth  rather  large,  the  maxillary  reaching  to  beyond  front  of 
orbit;  lower  jaw  ])rojectiiig.  Teeth  on  jaws,  small,  sharp;  tongue 
smooth.  Dorsal  in  front  of  ventrals.  Otherwise  essentially  as  in  Argen- 
tina..   Deep  sea.     {ixpaht^j  under  the  sea;  I'^sopo^^  dweller.) 

4S5.  II.  ctaalybeiiis  Goode. 

Grayish,  mottled  with  brown;  scales  metallic  silvery.  Body  plamp, 
terete.  Maxillary  broad  and  flattened  posteriorly,  extending  to  front 
of  pupil,  its  length  2^  in  head.  Interorbital  space  broad^  4  times  the 
diameter  of  eye.  Scales  arranged  in  regular  transverse  rows,  overlap- 
ping in  such  a  manner  as  to  resemble  oblique  i)lates  ou  the  sides.  Lat- 
eral line  prominent,  straight.  Insertion  of  dorsal  midway  between  pec- 
torals and  ventrals,  or  snout  and  adipose  fin;  pectorals  long;  ventrals 
under  middle  of  dorsal ;  caudal  forked.  Head  4 ;  depth  4.  D.  11 ;  A. 
8;  1\  17  or  18;  V.  9  or  10;  Lat.  1.  52.  Deep  sea,  ofl:*  the  coast  of  Ehodo 
I&land. 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  484.) 

146.— COREGOIVIJS  Limiffins. 
White-finh. 

(Artedi;  Linnieus,  Sy8t.  Nat. :  typo  Corcgonus  laveretna  L.) 

Body  oblong  or  elongate,  compressed.  Head  more  or  less  conic,  com- 
pressed, the  form  of  the  snout  varying  considerably.  Mouth  small,  the 
maxillary  short,  not  extending  beyond  the  orbit,  with  a  well-develoi)ed 
supplemental  bone.  Teeth  extremely  minute,  if  present.  Scales  mod- 
erate, thin,  cycloid,  rather  firm.  Dorsal  fin  moderate;  caudal  fin  deepl}' 
forked;  anal  fin  somewhat  elongate;  ventrals  well  developed.  Pseudo- 
branchiic  large.  Gill-rakers  varying  from  short  and  tbickish  to  very 
long  and  slender.  Air-bladder  very  large.  Stomach  horseshoe-shaped, 
with  many  (about  100)  pyloric  caeca.  Ova  small.  Species  about  40,  in- 
habiting the  clear  lakes  of  Northern  Europe,  Asia,  and  America,  in 
Arctic  regions  descending  to  the  sea.  Most  of  them  spawn  in  late  fiJl 
or  winter  near  the  shore,  at  other  seasons  often  frequenting  consider- 
able depths.  The  group,  as  here  defined,  includes  a  number  of  soctioos 
characterized  by  minor  modifications  of  structure,  some  of  which  have 
been  considered  as  genera.  It  seems  to  us  that  the  number  of  distinct 
species  has  been  overestimated  by  i)reviou8  writers,  and  that  the  geo- 
graphical range  of  each  one  is  much  wider  than  has  hitherto  been 
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generally  supposed.  The  species  are  bigbl^^  valued  for  food,  the  flesh 
being  generally  palo  and  of  line  flavor.  The  coloration  is  very  uni- 
form ;  bluish  olivaceous  above ;  the  sides  and  below  silvery.  (^cJ/V^^?, 
the  temples;  ymvoz^  angle.) 

This  genus  may  be  subdivided  as  follows: 

*  Lower  jaw  iDcluded;  premaxillariea  broad,  i)laced  vertically  or  the  lower  edge  tumod 

inward. 

tGiU-rakera  short,  thickish,  few  in  number;  prcorbital  broad,  wider  than  pupil; 

maxillary  Bbort  and  rather  broad,  not  reaching  to  tho  line  of  the  eye;  the 

small  8ni)plcmentary  bono  mostly  narrow  and  sharply  elliptical ;  mouth  very 

small  (Prosoputm  Milner) couesi,  wilUamsonij  quadriiataraliSj  kcnnicotti. 

HGiU-rakors  numerous,  long,  and  slender;  preorbital  long  and  narrow;  maxillary 
comparatively  long,  tho  supplemental  bone  ovate.     (CoREGOXUS.) 

t  Tongue  toothless,  or  nearly  so;  back  elevated clupeiformis, 

U Tongue  with  about  three  series  of  small  teeth;  body  elongate,  coniprcHsed. 

labrador'icns. 

tU Tongue  nearly  toothless;  back  not  elevated hoyi, 

•*  Lower  jaw  projecting;  premaxillaries  nan-ow,  placed  more  or  less  horizontally. 

$  Boily  elongate,  snbfusiform;  scales  small,  unifonn,  convex  behind  (Argyro- 

SOMi'S  Agassiz) merki^  artedij  nigr'qnnnis, 

}$  Body  short,  deep,  compressed,  shad-like;  curve  of  the  back  similar  to  that 
of  tho  belly ;  scales  large,  larger  forwards,  rather  closely  imbricated,  the 
posterior  margin  little  convex  (  Alu)somus  Jordan) Uillihce, 

•Lower  jaw  included;  premaxillaries  broad,  placed  vertically  or  turned  inward. 

t  Gill-rakers  short,  thickish,  few  in  number;  preorbital  broad,  wider  than  pupil; 
maxillary  short  and  rather  broad,  not  reaching  to  the  line  of  the  eye;  the 
small  supplementary  bone  mostly  narrow  and  sharjily  elliptical;  mouth  very 
small.    (Prosopium*  Milner.) 

4I§G.  €•  COUesi  ^IWncT.— Chief  Mounlain  Wliite-fiHh, 

Head  narrowed  anteriorlj',  the  snout  prolonged,  pig  like,  protruding 
beyond  the  mouth.  Maxillary  4  in  head,  barely  reaching  eye.  Sub- 
orbital and  supraorbital  wider  than  in  the  other  species.  Depth  41  in 
length ;  length  of  head  about  the  same ;  body  therefore  elongate,  not 
elevated  nor  much  compressed.  D.  12;  A.  10;  scales  8-88-7.  Chief 
Mountain  Lake,  Montana,  a  tributary  of  the  Saskatchawan.  Very  close 
to  the  next,  if  really  different 5  the  head  and  mouth  larger  in  the  single 
specimen  known. 

(l^lilner,  Rept.  U.  S.  Fish  Com.  1872-7.3,  83 :  Prosopium  couesi  Milner,  in  Jordan,  Man. 
Vert.  ed.  2,  362.) 

4SY*  C.  l¥illiaaiSOiii  Girard. — Rocky  Mountain  White-fish, 

Body  oblong,  rather  deeper  than  in  C.  quadrilateralis,  but  little  com- 
pressed. Head  shortish,  conic,  the  profile  more  abruptly  decurved 
than  in  the  others.  Snout  compressed  and  somewhat  pointed  at  tip, 
which  is  entirely  below  the  level  cf  the  eye.    MaxQlary  short  and  very 

•  Milner,  in  Jordan  Man.  Vert.  ed.  2, 331 :  type  C.  quadrilateral  is  Rich.  (TTpoaoirdov, 
ft  mask;  from  the  broad  preorbital.) 
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broad,  reaching  just  about  to  the  anterior  margin  of  eye ;  therefore, 
apparently  longer  than  iri  the  next,  owing  to  the  shortness  of  the  snout. 
Maxillary  contained  4  times  in  the  length  of  the  head ;  mandible  3  times. 
Mouth  inferior.  Eye  4§  in  head.  Adipose  Hn  very  large,  extending 
behind  anal.  Depth  4J  in  length ;  head  4§.  D.  11-14 ;  A.  11 ;  scales 
8-74  to  88-7.  Gill-rakers  short  and  thick,  shorter  than  pupil ;  about 
16  below  the  angle.  Clear  streams  and  lakes  from  the  Eocky  Mount- 
ains to  the  Pacific;  abundant  in  the  Sierra  Nevada.  An  excellent 
food-fish;  variable. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  133;  Guuther,  vi,  187.) 

488*  C.  quadrilateralis  Richardson. — Pilot-fish)  Menomonee  Whitc-JUh;  Shad 
Waiter;  Itoand-fmh, 

Body  elongate,  not  elevated  nor  much  compressed,  the  back  rather 
broad,  the  form  more  terete  than  in  any  of  the  other  species.  Mouth 
very  small  and  narrow,  inferior,  the  broad  maxillary  not  reaching  to 
opposite  tlie  eye,  5J  in  head.  Head  long,  the  snout  compressed  and 
bluntly  pointed,  its  tip  not  below  level  of  eye;  profile  not  strongly  de- 
curved.  Preorbital  wider  than  pupil.  Mandible  originating  under  mid- 
dle of  eye,  3  J  in  head.  Adipose  fin  small.  Gill-rakers  short  and  stoutish, 
but  rather  longer  than  in  0.  tcilliamsoni.  Head  5  in  length ;  depth  4^. 
D.  11;  A.  10;  scales  9-80  to  90-8.  Color  dark  bluish  above,  silvery 
below.  Lakes  of  Xew  Ilanipshire,  Upper  Great  Lakes,  northwestward 
to  Alaska ;  abundant  in  cold,  deep  waters. 

(Richardsou,  Franklin's  Journ.  1823,  714;  GUntlier,  vi,  176:  Coregonua  noras-anglia 
Prescott,  Amer.  Journ.  Sci.  Arts  xi,  342,  Idol:  Coregonus  novw-anyliw  GUnther,  vi,  IbO.) 

4§9.  C*  kcnnicoUi  Milnor,  MSS.  »p,  nov. 

Body  oblong,  elliptical,  the  back  not  greatly  elevated.  Head  very 
short  and  deep,  the  snout  bluntly  decurved  and  not  projecting,  the 
depth  of  the  head  at  the  nape  greater  than  the  distance  from  the  end  of 
the  snout  to  the  ox)ercular  margin.  Mouth  not  inferior,  the  jaws  almost 
equal;  maxillar}'  extremely  short  and  broad,  not  quite  reaching  to  the 
eye,  its  length  5J  in  head,  its  supplemental  bone  broad-ovate,  broader 
than  in  clupeiformis.  Gill  rakers  as  in  0.  quadrilaieralis*  Preorbital 
rather  broad.  Color  pale,  as  in  clupeiformis.  Head  6J  in  length.  D. 
11 ;  A.  13 ;  scales  10-90-10.  Types  Nos.  8971  and  9G00  of  the  United 
States  National  Museum  from  Fort  Good  Hope,  British  America^  and 
Yucon  Kiver,  Alaska,  respectively.  A  strongly  marked  specieSi  well 
distinguished  among  the  American  forms  by  the  very  obtuse  head,  bat 
perhaps  identical  with  some  Siberian  species. 
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ft  Gill-rakers  numerous,  long  and  slender;  preorbital  long  and  narrow;  maxillaries 
comparatively  long ;  the  supplemental  bone  ovate,  rather  broad.    (  Coregonus. ) 
t Tongue  toothless,  or  nearly  so;  back  elevated. 

4I90.  €•  Clupeiformis  (Mitch.)  Miluer. —Common  White-fish. 

Body  oblong,  compressed,  always  more  or  less  elevated,  and  becoming 
Dotably  so  in  the  adult.  Head  comparatively  small  and  short,  the  snout 
bluntish,  obliquely  truncated;  tip  of  snout  on  level  of  lower  edge  of 
pupil  3  width  of  preorbital  less  than  half  that  of  pupil.  Maxillary 
reaching  past  front  of  orbit,  about  4  in  head.  Eye  large,  4-5  in  head. 
Gill  rakers  moderate,  §  diameter  of  eye,  about  20  below  the  angle. 
Color  olivaceous  above;  sides  white,  but  not  silvery;  lower  fins  some- 
times dusky.  Head  5;  depth  3-4.  D.  11;  A.  11;  scales  8-74-9.  L.  20 
inches.  Great  Lakes  and  northward  j  the  best  known  and  most  highly 
valued  of  the  American  white-fishes.  This  species,  like  others  of  wide 
distribution,  is  subject  to  considerable  variations,  dependent  on  food, 
waters,  etc.    Feeds  on  minute  organisms. 

{Salmo  clupeiformis  Mitchill,  Amer.  Months  Mag.  ii,  321,  1818:  Coreqonua  albua  Le 
Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  231, 1818 :  Coregonus  albua  Giiuther,  vi,  184,  and 
of  authors  generally:  Coregonua  richardsoni  GUuther,  vi,  185:  Coregonua  sajndisinmua 
Giinther,  vi,  18G:  Coregonus  laiior  Gunther,  vi,  18G:  Coregonua  otaego,  the  *'  Otsego  Lake 
Baas",  DcWitt  Clinton  Med.  &  Phil.  Register,  iii,  188.) 

tl  Tongue  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

491«  €.  labradoricus  Rich.— <<  Whiting";  Muaquaw  River  White  fish. 

Body  rather  elongate,  compressed,  the  back  not  elevated.  Head 
rather  long  and  slender,  compressed.  Mouth  rather  small,  the  jaws 
equal,  the  maxillary  reaching  to  the  front  of  the  pujnl.  Maxillary 
bone  broad,  rather  short,  its  supplementary  piece  ovate.  Mandible 
reaching  middle  of  eye.  Eye  large,  4J  in  head.  Supraorbital  bone 
narrow.  Gill-rakers  rather  long.  Bluish  black  above,  silvery  below; 
scales  with  dark  punctulations ;  fins  all  dusky.  Dorsal  fin  high  in 
front,  the  last  rays  short.  Head  4^;  depth  4.^.  D.  11;  A.  11;  scales 
9-80-8.  L.  12  inches.  Great  Lake  region  to  the  lakes  of  the  Adi- 
rondacks  and  White  Mountains,  and  northeastward ;  generally  abun- 
dant in  cold,  clear  lakes. 

(Richardson,  Fauna  Bor.-Amer.  iii,  206, 1836;  Giinther,  vi,  176:  Coregonua  neohan^ 
tonienais  Prescott,  Amer.  Joum.  Sci.  Arts,  xi,  34*^,  1851.) 

Xtt  Tongue  nearly  toothless;  back  not  elevated. 

499*  C»  boyl  (Gill)  Jordan. — Lake  Moon-eye;  Cisco  of  Lake  Michigan. 

Body  rather  elongate,  compressed,  the  back  somewhat  elevated. 
Head  rather  long,  in  form  intermediate  between  Coregonus  and  Argyro- 
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8omu8.  Mouth  rather  large,  termiual,  the  lower  jaw  evidently  shorter 
than  upper,  even  when  the  mouth  is  open  5  tip  of  muzzle  rather  bluntly 
truncate;  maxillary  reaching  to  opposite  middle  of  pupil,  about  3  iu 
head ;  mandible  extending  to  posterior  margin  of  pupil.  Supraorbital 
and  preorbital  narrow.  Eye  very  large,  3.J  in  head.  Tongue  with 
traces  of  teeth.  Gill-rakers  slender,  about  25  below  the  angle,  rather 
long,  nearly  as  long  as  eye.  Pseudobranchiai  very  large.  Fins  low; 
free  margin  of  dorsal  very  oblique.  Color  bluish  above,  sides  and  be- 
low rich  silvery,  brighter  than  in  any  other  of  our  Coregoniy  much  as  in 
Hyodon  and  Albula,  Lateral  line  almost  straight.  Head  4J ;  depth  A% 
D.  10;  A.  10 ;  scales  7-75-7.  L.  12  inches.  Deep  waters  of  Lake  Mich- 
igan, Lake  Ontario,  and  neighboring  lakes;  the  smallest  and  hand- 
somest of  our  CoregonL  It  is  intermediate  in  its  relations  between  the 
typical  Coregoni  and  Argyrosomtis, 

{Argyro8omu8  hoyi  (Gill,  MSS.)  Milner,  Rept.  U.  S.  Fish  Com.  1872-73,  86,  1874; 
Jordan,  Mu.u.  Vert.  ed.  2,  275.) 

*•  Lower  jaw  projecting ;  premaxillaries  narrow,  placed  more  or  less  horizontally. 
$  Body  elongate,  subfusiform;  scales  small,  uniform,  convex  behind.     (Argynh 
8omu8  Agassiz.*) 

493*  C.  mcrki  Gthr. 

Steel-bluish  above,  with  many  dark  points ;  belly  white ;  dorsal  and 
caudal  mostly'  blackish ;  pectorals  and  ventrals  tipped  with  black ;  eye 
blackish,  the  iris  silvery.  Body  rather  elongate,  compressed.  Form 
of  mouth  as  in  C.  artedij  the  lower  jaw  considerably  projecting;  max- 
illary broad,  with  rather  broad  supplemental  bone,  three  times  as  long 
as  wide,  extending  to  middle  of  the  very  large  eye,  its  length  3  in  head; 
preorbital  extremely  narrow.  Length  of  mandible  somewhat  more  than 
least  depth  of  tail.  Teeth  none,  or  reduced  to  minute  asperities  on 
the  tongue.  Gill-rakers  numerous,  very  long  and  slender.  Dorsal 
very  high,  much  higher  than  long,  its  last  rays  rapidly  shortened,  the 
first  rays  twice  the  length  of  base  of  fin;  insertion  of  dorsal  midway 
between  snout  and  middle  of  adipose  fin.  Caudal  large,  well  forked; 
anal  small;  ventral  inserted  under  middle  of  dorsal,  very  long,  |  length 
of  head;  pectoral  the  same  length.  Scales  as  in  C.  artedt  Head  0; 
depth  55.  Eye  3  in  head.  D.  11;  A.  14;  V.ll;  scales  7--80-8.  Behr- 
ing's  Sea  to  the  north  shore  of  Siberia,  ascending  rivers ;  lately  obtained 
by  Dr.  Bean  in  Alaska. 

(Salmo  cJupeoides  Pallas,  Zoogr.  Ross.  Asiat.  iii,  410;  not  CoTtgonu%  oUtpetMm  Lft- 
c6pMe;  Giinther,  vi,  195.) 


*Agas8iz,   Lake  Superior,   150,  339:    type  Coreganus  dupeiformU  DoKfty,  not  4tf 
Mitchill,  =  Corf <70rttt«  arkdi  Le  Sueur,    {apyvpo?,  silver;  6oJM<Xf  body.) 
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4194*  C.  airtedi  Lc  Sueur. — Lake  Herring;  Cisco;  Michigan  Herring, 

Body  elongate,  compressed,  not  elevated.  TTead  compressed,  rather 
X>ointed.  Mouth  rather  large,  the  maxillary  reaching  about  to  the 
middle  of  the  pupil,  about  3.}  in  head ;  the  mandible  2\  in  head.  Pre- 
orbital  bone  long  and  sloader;  suborbital  broad ;  supraorbital  nearly 
as  long  as  eye,  about  4  times  as  long  as  broad.  Eye  4-5  in  head. 
Gill-rakers  very  long  and  slender,  as  in  Clupea,  as  long  as  eye,  25-30 
below  the  angle.  Bluish  black  or  greenish  above;  sides  silvery;  scales 
with  dark  specks.  Fins  mostly  pale,  the  lower  dusky  tinged.  Head 
4.};  depth  4.V.  D.  10;  A.  12;  scales  8-75  to  90-7.  L.  12  inches.  Great 
Lakes  and  northward  to  Alaska  and  Labrador;  very  abundant,  usually 
frequenting  shallow  waters.  In  numerous  small  lakes  in  Indiana  and 
Wisconsin  (Geneva,  Tippecanoe,  Oconomowoc,  etc.)  is  the  modified  var. 
sisco  (ArgyroHomus  sisco  Jordan,  Amer.  Nat.  1875,  136),  which  lives  in 
the  deep  waters,  coming  into  shallower  waters  to  spawn  in  December. 

(Coregonus  artcdi  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Pbila.  i,231, 1818:  Caregonus  clupei- 
formis  Giinthcr,  vi,  193,  and  of  nearly  aU  authors,  but  not  Salmo  clupciformis  of  Mitch- 
ill:  Salmo  (Cortgonus)  harengua  Ricliardson,  Fauna  Bor.-Amer.  iii,  210:  S^ilmo  (Corego- 
nvs)  lucidus  Richardson,  Fauna  Bor.-Amer.  iii,  207:  Coregonus  lucidus  Giinther,  vi,  198: 
Coregonus  harengus  Giiuther,  vi,  199.) 

495.  €•  nigrripinuis(GiU)  Jor.— ^Z}(e-/n;  Black-fin, 

Body  stout,  fusiform,  compressed.  Head  stout.  Mouth  large,  the 
lower  jaw  projecting.  Eye  rather  large,  longer  than  snout,  about  4 
in  head. ,  Teeth  very  minute,  but  appreciable  on  premaxillaries  and 
tongue.  Gillnikers  very  numerous,  long  and  slender.  Color  dark 
bluish  above;  sides  silvery,  with  dark  punctulations;  fins  all  blue- 
black.  Head  4.J;  depth  32.  B.  10;  A.  12;  scales  9-8S-7.  L.  18 
inches.  Deep  waters  of  Lake  Michigan;  locally  abundant.  Larger 
than  most  of  the  other  Coregoni.    Known  at  once  by  the  black  fins. 

(Argjfrosomus  nigripinnis  (Gill,  MSS.)  Milncr,  Ropt.  U.  S.  Fish  Com.  1872-73,  87, 
l'?75;  Jordan,  Man.  Vert.  275.) 

$$  Body  short,  doop,  compressed,  shad-like;  cnrve  of  the  hack  similar  to  that  of  the 
bcdly;  scales  largo,  notably  larger  forwards,  rather  closely  imbricated,  the 
posterior  margin  little  convex.     {Allosomus  Jordan.*) 

496.  C  tuilihee  mch,—TulHbce ;  "Mongrel  White  Fish'', 

Body  short,  deep,  compressed,  shad-like,  the  dorsal  and  ventral 
corves  similar.  Caudal  peduncle  short  and  deep.  Head  conic,  com- 
pressed, mach  as  in  C.  nigripinnis.    Mouth  large,  the  maxillary  as  long 


*  Jordan,  Man.  Vert.  ed.  2,  1878,  331:  type  Coregonus  tullibee  Rich.     (aXXo^,  other, 
different;  doffia,  body.) 
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as  the  eye,  extending  past  the  front  of  the  pupil,  its  sapplemental  bone 
narrowly  ovate,  with  prolonged  joint;  jaws  equal  when  closed.  Eye 
large,  as  long  as  snout,  4 J  in  head.  Preorbital  narrow;  supraorbital 
elongate,  rectangular.  Scales  anteriorly  considerably  enlarged,  their 
diameter  half  larger  than  the  diameter  of  tlH)se  on  the  caudal  peduncle. 
Color  bluish  above;  sides  white,  punctate  with  fine  dots;  each  scale 
with  a  silvery  area,  these  forming  a  series  of  distinct  longitudinal 
stripes.  Head  4;  depth  3.  D.  11;  A.  11;  scales  8-74-7.  L.  18  inches. 
Great  Lakes  and  northward.    A  handsome  and  well-marked  species. 

{Salmo  (Coregonus)  fulHhee  Rich.  Fanna  Bor.-Amer.  iii,  201,  183G;  GUnther,  vi,  199: 
Argyrosomns  tuUibee  3ot6slu,  Man.  Yert.  3G1.) 

14IY.— THYJIIAIiLIJS  Cuvier. 
Oraylings, 

(Cuvier,  R5gne  Aiiim.  ed.  2,  ii,  1829:  typo  Salmo  thymallua  L.) 

Body  oblong,  compressed,  little  elevated.  Head  rather  short.  Mouth 
moderate,  terminal,  the  short  maxUlary  extending  past  the  middle  of  the 
large  eye,  but  not  to  its  posterior  margin.  Teeth  slender  and  sparse  on 
the  maxillaries,  premaxillaries,  and  lower  jaw;  vomer  short,  with  a 
small  patch  of  teeth;  teeth  on  the  palatines;  tongue  toothless,  or 
neatly  so.  Gill-openings  wide.  Branchiostegals  7  or  8.  Gill-rakers 
short  and  rather  stiff.  Suborbital  and  preorbital  bones  narrow. 
Scales  small  and  loose,  75-100  in  the  course  of  the  lateral  line,  Dorsal 
fin  very  long  and  high,  mostly  in  advance  of  the  ventrals,  of  about  20 
rays :  adipose  fin  small ;  caudal  fin  forked ;  anal  fin  small,  of  10-15 
rays.  Coloration  brilliant,  the  dorsal  with  red  or  blue  spots.  Pseu- 
dobranchiae  well  developed.  Air-bladder  very  large.  Pyloric  append- 
ages about  15.  Beautiful  fishes  of  the  fresh  waters  of  northern  regions. 
(OuiiaXkoq^  the  Greek  name  of  the  Grayling,  the  fish  having  the  odor  of 
thyme — Oufxo^,) 

497«  T«  signifer  Richardson. — American  Graylivg, 

Body  elongate,  compressed,  highest  under  the  anterior  portion  of  the 
dorsal.  Head  rather  short,  subconic,  compressed,  its  upper  outline  con- 
tinuous with  anterior  curve  of  the  back.  Mouth  moderate,  the  mazi^ 
lary  extending  to  below  the  middle  of  the  eye;  jaws  about  equal 
Tongue,  in  the  young,  with  teeth  which  are  usually  absent  in  the  adult 
Eye  quite  large,  about  3  in  head,  rather  longer  than  snout,  about  eqad 
to  the  interorbital  space.    Scales  moderate,  easily  detached.    Lftbenl 
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line  nearly  straigbt.  A  small  bare  space  bebind  istbmus.  Dorsal  fin 
long  and  bigb,  its  lengtb  rather  greater  tban  the  depth  of  body,  its 
height  varying,  greatest  in  the  males;  adipose  fin  rather  small;  anal 
fin  small.  Gill-rakers  slender,  short,  about  11  below  the  angle.  Color- 
ation brilliant,  (in  var.  fncoZor)  purplish  gray;  young  silvery;  sides  of 
head  with  bright  bluish  and  bronze  reflections;  sides  of  body  with 
small,  black,  irregular  spots,  most  numerous  posteriorly  in  young  speci- 
mens; ventral  fins  ornate,  dusky,  with  diagonal  rose-colored  lines;  dor- 
sal with  a  black  line  along  its  base,  then  a  rose-colored  one,  then  a 
blackish  one,  then  rose-colored,  blackish,  and  rose-colored,  the  last 
stripe  continued  as  a  row  of  spots;  above  these  is  a  row  of  dusky-green 
spots,  then  a  row  of  minute  rose-colored  spots,  then  a  broad  dusky  area, 
the  middle  part  of  the  fin  tipped  with  rose;  anal  and  adipose  fins  dusky; 
central  rays  of  caudal  pink,  outer  rays  dusky.  Head  4^;  depth  4§. 
D.  20;  A.  11;  scales  8-90-9.  L.  18  inches.  Northern  Michigan  to 
Montana,  northward  to  Alaska  and  the  Arctic  Ocean;  abounding  in 
clear,  cold  streams  in  suitable  locations.  Professor  Milner  (Rept.  U.  S. 
Fish  Com.  1872-'73,  740,  et  seq,)  recognizes  three  distinct  species,  which 
seem  to  us  rather  as  varieties  of  one  species.    These  are — 

Yar.  signifer  Rich. 

From  British  America  and  Alaska.  Has  the  scales  smaller,  (Lat.  1. 
98),  the  maxillary  shorter,  and  the  head  rather  less  than  one-fifth  the 
length ;  the  dorsal  rays  are  perhaps  more  numerous,  and  the  fin  in  the 
males  much  higher. 

(Coregoniu  aigni/er  Rich.  Franklin^s  Journ.  1823,  711:  Salmo  (ThymaUus)  signifer 
Rich.  Fauna  Bor.-Amer.  iii,  190;  GUntlier,  vi,  202;  Milner,  Rept.  U.  S.  Fish  Com. 
1872-^3,  738.) 

Var.  tricolor  Cope. — Michigan  Grayling, 

From  various  streams  in  the  northern  part  of  the  southern  peninsula 
of  Michigan.  Has  a  longer  head  than  the  preceding,  forming  a  little 
more  than  one-fifth  the  length,  and  the  scales  larger,  90-92  in  the  lat- 
eral line. 

(Thymallus  tricolor  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  186.'S,  80:  Thymallus  tricolor 
Gunther,  vi,  201:  Thymallus  tricolor  Milner,  Rept.  U.  S.  Fish.  Com.  1872-^73,  739,  and 
of  late  writers  on  angling  generally.) 

Yar.  monCanus  Milner. — Montana  Grayling, 

From  the  headwaters  of  the  Missouri.  Similar  to  tricolor j  but  has  the 
body  deeper,  the  depth  being  about  4^  in  the  length. 

{Tk^maUMiB  moatomM  MUner,  Rept.  U.  S.  Fish  Com.  1872-73,  741,  1874.) 
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149.— STEIVODUS  Richardson. 
Inconntis. 

(Luciotrutta  Guntlier.) 
(Richardson:  type  Salmo  mackenzii  Rich.) 

Body  rather  elongate,  little  comx)ressed.    Head  long,  the  cleft  of  the 
mouth  wide.    Maxillary  long,  broad,  lanceolate,  extending  far  backward, 
lower  jaw  i)rojecting  much  beyond  the  upper.    Dentition  very  feeble, 
the  teeth  extremely  small  5  maxillary  toothless;  vomer,  palatines,  acd 
tongue  with  narrow  bands  of  minute  villiform  teeth.    Gill-rakers  rigid, 
awl-shaped,  rough  interiorly.     Branchiostegals  10.     Pyloric  cceca  in 
great  number.     Dorsal  fin  moderate,  over  ventrals;  anal  rather  long; 
caudal  forked.     Scales  moderate.    Coloration  silvery.    Migratory  trout 
of  large  size,  inhabiting    the  streams  of  Arctic  America    and  Asia. 
{(TTivo^,  narrow;  oVJour,  tooth.) 

498.  S.  mackenzii  Richardson. — Inconnu. 

Body  elongate,  subterete.  Head  long  and  compressed,  with  flattened 
vertex.  Eye  moderate.  Preopercle  much  curved.  Dorsal  fin  nearer 
caudal  than  snout.  Bluish  above;  sides  silvery,  as  in  the  Coregonu 
Head  3.}.  B.  10;  D.  i;3;  A.  15;  scales  11-106-10.  Mackenzie's  River 
and  its  tributaries. 

{Salmo  mackenzii  Richardson^  Franklin^s  Joum.  1823,  707 :   Luciotrutta  mackenziei 
GUuther,  vi,  164.) 

149.— OI¥CORH¥i\CHUS  Suckley. 
Pacific  Sahnons. 
(Suckloy,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1881,  312:  type  Salmo  arouleri  Rich.) 

Body  elongate,  subfusiform  or  compressed.  Mouth  wide,  the  maxil- 
lary long,  lanceolate,  usually  extending  beyond  the  eye;  jaws  with 
moderate  teeth,  which  become  in  the  adult  male  enormously  enlarged 
in  front.  Vomer  long  and  narrow,  flat,  with  a  series  of  teeth  both  on  the 
head  and  the  shaft,  the  latter  series  comparatively  short  and  weak; 
palatines  with  a  series  of  teeth;  tongue  with  a  marginal  series  on  each 
side;  teeth  on  vomer  and  tongue  often  lost  with  age;  no  teeth  on  the 
h^'oid  bone.  Branchiostegals  more  or  less  increased  in  namber.  Scales 
moderate  or  small.  Dorsal  fin  moderate;  anal  fin  comparatively  elon- 
gate, of  11-20  rays.  Pyloric  appendages  in  increased  number.  Gill- 
rakers  rather  numerous.  Ova  large.  Sexual  peculiarities  very  sixoDgiy 
developed ;  the  snout  in  the  adult  males  in  summer  and  fall  greatly 
distorted ;  the  premaxillaries  prolonged,  hooking  over  the  lower  ^w, 
which  in  turn  is  greatly  elongate  and  somewhat  hooked  at  t^;  tlM 
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teeth  on  these  bones  also  greatly  enlarged.  The  body  becomes  deep 
and  compressed ;  a  fleshy  homp  is  developed  before  the  dorsal  fin^  and 
the  scales  of  the  back  become  imbedded  in  the  flesh.  The  flesh,  which 
is  red  and  rich  in  spring,  becomes  dry  and  poor.  Salmon^  mostly  of 
large  size,  ascending  the  rivers  tributary  to  the  North  Pacific  in  North 
America  and  Asia,  spawning  in  the  fall.  Only  five  species  are  certainly 
known.  {S/xoq^  hook;  fiu/^o':,  snout.) 
The  species  may  be  divided  as  follows : 

*6iU-rakeT8  comparatively  short  and  few  (20  to  25  in  nnmber). 

a.  Scales  very  small,  more  than  200  in  a  longitadinal  series gorhu9cha. 

aa.  Scales  medium,  about  145  (138-155)  in  a  longitudinal  series;  pyloric  cceca  about 
150. 

h.  Anal  rays  13  or  14  ;  black  spots  small  or  obsolete. ;  B.  13-14 Iteta, 

bb.  Anal  rays  about  16;  back  and  upper  fins  with  black  spots;  B,  1^19.. ckomkha. 
aaa.  Scales  comparatively  large,  about  130  (125-135)  in  a  longitudinal  series ;  pylorio 

cceca  50-80 ktMutch, 

**  6ill-raker8  comparatively  long  and  numerous  (30-40  in  number) ;  scales  largo ;  lat. 
L  about  130 nerka, 

*  Gill-rakers  comparatively  short  and  few  (20-25  in  number), 
a.  Scales  very  small,  more  than  200  in  a  longitudinal  series. 

499*  0«  i^orbusctaa  (Walb.)  Gill  &  Jordan.— JTiimp&odt  Salmon;  Haddo;  Holia; 
Gorhuscha;  Dog  Salmon  (Alaska). 

Color  blnish ;  sides  silvery ;  back  posteriorly,  adipose  fin,  and  tail 
with  numerous  black  spots;  fall  males  red,  more  or  less  blotched  with 
brownish.  Body  rather  slender,  in  the  female  plump  and  symmetrical, 
in  the  fall  males  very  thin  and  compressed,  with  the  fleshy  dorsal 
hump  much  developed  and  the  jaws  much  elongated,  strongly  hooked, 
and  with  extravagant  canines  in  front.  Ventral  appendage  half  the 
length  of  the  fin.  B.  11-12.  Gill-rakers  13  + 16.  A.  (developed  rays) 
15 ;  D.  11 J  scales  216  (210-240),  those  of  the  lateral  line  larger,  170. 
Pyloric  cceca  very  slender,  about  180.  Weight  3-6  pounds.  Pacific 
coast  and  rivers  of  North  America  and  Asia  from  Oregon  northward ; 
not  rare;  occasionally  taken  in  the  Sacramento.  Known  at  once  by 
the  very  small  size  of  the  scales. 

{Salmo  gorlnucha  Walbanm,  Artedi  Pise.  1792,  69:  Salmoproteua  Pallas,  Zoogr.  Ross. 
Asiat.  iii,  376 :  Salmo  gibber  Bloch  &,  Schneider,  409:  OncorhynchuB  proteus  Giintber,  yi, 
157 :  Salmo  protetu  Snckley,  Monogr.  Salmo,  97 ;  Jordan,  I^c.  U.  S.  Nat.  Mus.  i,  71, 
1878:  Salmo  tcouleri  Ricli.  Fauna  Bor.-Amer.  lii,  158.  Oncorhynohua  aoouleri  GUntber, 
vi,158.) 

aa.  Scales  medium,  about  145  (138-155)  in  a  longitadinal  series ;  pyloric  ocBca  about  150. 
h.  Anal  rays  13  or  14 ;  black  spots  small  or  obsolete. 

ft#0*  O.  keta  (Walbaum)  Gill  <&  Jordan.— Do^  Salmon;  Uay-ko;  Le  Kai  Salmon. 

.Dusky  above;  sides  paler^  little  lustrous;  back  and  sides  with  no 
BnlL*  Kat.  Ms.  2^o.  16 ^20 
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defined  spots,  but  only  fine  specklings,  which  axe  often  entirely  obso- 
lete; head  dusky,  scarcely  any  metallic  lustre  on  head  or  tail;  caudal 
dusky,  plain,  or  very  finely  maculate,  its  edge  usually  distinctly  black- 
ish ;  fins  all  mostly  blackish,  especially  in  males ;  breeding  males  generally 
blackish  above,  with  sides  brick-red,  olten  barred  or  mottled.  General 
form  of  the  Quinnat,but  the  head  proportionately  longer,  more  depressed 
and  pike-like ;  the  preopercle  more  broadly  convex  behind,  and  the  max- 
illary extending  considerably  beyond  eye.  Gill-rakers  few,  coarse,  and 
stout,  as  in  the  Quinnat.  Accessory  pectoral  scale  short,  not  half  the 
length  of  fin.  Head  4;  depth  4.  D.  9;  A.  13-14;  scales  about  28-150- 
30;  B.  13  or  14,  rather  broad;  giU- rakers  9  -|- 15;  pyloric  cceca  140-185; 
weight  about  12  pounds.  San  Francisco  to  Kamtschatka,  ascending  all 
streams  in  the  fall,  and  spawning  at  no  great  distance  from^  the  sea; 
abundant  in  Behring's  Straits.  At  the  time  of  its  run  the  males  of  this 
species  are  much  distorted  and  the  flesh  has  little  value. 

(Salmo  keta  vel  Kayko  Walbaam,  Artedi  Pise.,  1792, 72:  Salmo  keta  vol  Kagko  Bloch 
&,  Schneider,  1801, 407:  Salmo  lagocephalua  Pallas,  Zoogr.  Ross.  Asiat.  iii,  372, 1811-^1: 
Salmo  canis  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1858,  9,  and  Monogr.  Salmo,  101:  On- 
oorhynchus  lagocephalua  Giinther,  vi,  161.) 

lb.  Anal  rays  about  16 ;  back  and  upper  fins  with  black  spots. 

501.  O.  clionictaa  (Walb.)  J.  &  G.— Quinnat  Salmon;  King  Salnum;  CkplmnMa  Sal- 
mon; Sacramento  Salmon ;  Chinnook  Salmon ;  Tyee  Salmon;  Fall  Salmon  (male); 
Spring  Salmon  ;  Winter  Salmon ;  Saw-kwey;  Chouicha, 

Color  dusky  above,  often  tinged  with  olivaceous  or  bluish;  sides  and 
below  silvery;  head  dark  slaty,  usually  darker  than  the  body  and  little 
spotted;  back,  dorsal  fin,  and  tail  usually  profusely  covered  with  round 
black  spots  (these  are  sometimes  few,  but  very  rarely  altogether  want- 
ing) ;  sides  of  head  and  caudal  fin  with  a  peculiar  metallic  tin-colored 
lustre;  male,  about  the  spawning  season  (October)  blackish,  more  or 
less  tinged  or  blotched  with  dull  red.  Head  conic,  rather  pointed 
in  the  females  and  spring  males.  Maxillary  rather  slender,  the  small 
eye  behind  its  middle.  Teeth  small,  longer  on  sides  of  lower  jaw  than 
in  front;  vomerine  teeth  very  few  and  weak,  disappearing  in  the  males. 
In  the  males  in  late  summer  and  fall,  the  jaws  become  elongate  and 
distorted,  and  the  anterior  teeth  much  enlarged,  as  in  the  related  spe* 
cies.  The  body  then  becomes  deeper,  more  compressed,  and  arched 
at  the  shoulders,  and  the  color  nearly  black.  Preopercle  and  op- 
ercle  strongly  convex.  Body  comparatively  robust,  its  depth  greatest 
near  its  middle.  Yentrals  inserted  behind  middle  of  dorsali  Tentral 
appendage  half  the  length  of  the  fin ;  caudal,  as  usual  in  this  genitfi 
strongly  forked,  on  a  rather  slender  caudal  peduncle.    Fledi  red  and 
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rich  in  spring,  becoming  paler  in  the  fall  as  the  spawning  season 
approaches.  Head  4 ;  depth  4  B.  15-16  to  18-19,  the  number  on  the 
two  sides  always  unlike.  D.  11 ;  A.  16.  Gill-rakera  usually  9  +  14 
(».  e.j  9  above  the  angle  and  14  below).  Pyloric  coeca  140-185.  Scales 
usually  27-146-29,  the  number  in  a  longitudinal  series  varying  from 
140-155,  and  in  California  8i>ecimeus  occasionally  as  low  as  135.  Yerte- 
brsB  66.  L.  36  inches.  Usual  weight  in  the  Columbia  Eiver  22  pounds, 
elsewhere  16-18  pounds,  but  individuals  of  70-100  pounds  have  been 
taken.  Ventura  River  to  Alaska  and  Northern  China,  ascending  all 
large  streams;  especially  abundant  in  the  Columbia  and  Sacramento 
Eivers,  where  it  is  the  principal  salmon.  Upwards  of  30,000,000  pounds 
are  now  taken  yearly  in  the  Columbia  River.  It  ascends  the  large 
streams  in  spring  and  summer,  moving  up,  without  feeding,  until  the 
spawning  season,  by  which  time  many  of  those  which  started  first  may 
have  travelled  more  than  a  thousand  miles.  After  spawning,  most  or 
all  of  those  which  have  reached  the  upper  waters  perish  from  ex- 
haustion. It  is  by  far  the  most  valuable  of  our  salmon.  It  has  lately 
been  introduced  into  many  eastern  streams. 

(Salmo  Uhawytscha*  Walbaum,  Artedi  Pise.  1792,  71 :  Salmo  orientalU  Pallaa,  Zoogr. 
Ross.  Ajsiat.  iii,  367,  1811-^31:  Salmo  quinnat  Kich.  Fauna  Bor.-Amer.  iii,  219,  and  of 
writers  generally:  Oncorhynchua  quinnat  GUuther,  vi,  158:  Oncorhynchua  orientaUs 
GUnther,  vi,  159 :  Onoorhynchus  quinnat  Jordan,  Proc.  U.  8.  Nat.  Mus.  i,  69 :  Fario 
argyrtuB  Girard,  Acad.  Nat.  Sci.  Pbila.  1856,  218:  Salmo  quinnaty  oonfluen*un^  and 
argyreus  Snckley,  Monogr.  Salmo,  105, 109, 110:  Salmo  ischawytacha  Bloch  &.  Schneider, 
1801,407.) 

€iaa.  Scales  comparatively  large,  aboat  130  (125-135)  in  a  longitudinal  series;  pyloric 
ccBca  50-80. 

503.  O.  kisutcta  (Walb.)  Jor.  &,  Gi\h.— Silver  Salmon;  Kisutdi;  Skowitz;  Hoopid 
Salmon  ;  Coho  Salmon  ;  Bielaya  Byba. 

Bluish  green;  sides  silvery,  with  dark  punctulations;  no  spots  except 
a  few  rather  obscure  on  top  of  head,  back,  dorsal  fin,  adipose  fin,  and 
the  rudimentary  upper  rays  of  the  caudal;  rest  of  the  caudal  fin  un- 
spotted; i)ectorals  dusky  tinged;  anal  with  dusky  edging;  sides  of  head 
without  the  dark  coloration  seen  in  the  Quinnat ;  males  mostly  red  in 
fall,  and  with  the  usual  changes  of  form.  Body  rather  elongate,  com- 
pressed. Head  short,  exactly  conical,  terminating  in  a  bluntly  pointed 
snout,  which  is  longer  and  broader  than  the  lower  jaw.  Head  shorter 
than  in  a  young  Quinnat  of  the  same  size.  Interorbital  space  broad 
iknd  strongly  convex.  Opercle  and  preopercle  strongly  convex  behind ; 
the  preopercle  very  broad,  with  the  lower  limb  little  developed.    Cheeks 

*  A  barbaroiiB  spelling  of  tbe  word  ^^chouicha^^  wbicb  we  bave  tbougbt  proper  to 

•iiiipiiiy. 
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broad.  Eye  quite  small,  much  Bmaller  than  in  young  Quinnat  of  the 
same  size.  Suborbital  very  narrow,  with  a  row  of  mncous  pores  along 
its  surface.  Maxillary  slender  and  narrow,  but  extending  somewhat 
beyond  the  eye.  Teeth  very  few  and  small,  only  two  or  three  on  the 
vomer;  those  on  tongue  very  feeble.  Gill-rakers  10+13,  rather  long 
and  slender,  nearly  as  long  as  eye,  toothed.  Fins  smalL  Pectorals 
and  ventrals  short,  the  ventral  appendage  three-fifths  the  length  of  the 
fin;  caudal  strongly  forked,  on  a  slender  peduncle.  Head  4;  depth  4. 
B.  13-14.  Pyloric  coeca  very  few  and  large,  63  (45-80);  scales  25-127- 
29.  D.  10;  A.  13-14  (developed  rays).  L.  15  inches.  Weight  3-8 
pounds.  A  small  salmon,  ascending  streams  in  ther  fall  to  no  great  dis- 
tance.   Abundant  from  San  Francisco  northward. 

(Salmo  kisutch  Walbaam,  Artedi  Pise.  1792,  70:  Sulmo  hyautsch  Blooh  &  Schneider, 
1801,  407:  Salmo  aanguinplentua  Pallas,  Zoogr.  Ross.  Asiat.  iii,  379:  Oncorhynckus  tan- 

guinohntus  GUnther,  vi,  160:  Oncjrhynohus  lycaodon  Gilnther,  vi,  155,  in  part:  Salmo 
scouleri  Suckley,  Monogr.  Salmo,  94 :  Salmo  isuppitch  Richardson,  Fauna  Bor.-Amer. 
iii,  224,  18:^:  Salmo  tauppitch  Gttnther,  Ti,  118  (not  of  Jordan,  Proc.  U.  S.  Nat.  Mns.  i, 
72^  lS7d,=r Salmo purpuratus) ;  Oncorhynohua  tauppitchf  Jordan,  Forest  and  Stream,  Sep- 
teiMberlO,  1880,130.) 

*•  Gill-rakors  comparatively  long  and  numerous  (30  to  40  in  number);  scales  large, 
Id  about  130  series. 

503*  O.  nerka  (Walbanm)  Gill  &  Jordan. — Blue-back  Salmon;  Bed-JUh;  Fraser't 
River  Salmon;  Sugk-eye  Salmon;  Krasnaya  Byha. 

Color  clear  bright  blue  above;  sides  silvery,  this  hue  overlying  the 
blue  of  the  back;  lower  fins  pale,  uppef  dusky;  no  spots  anywhere  in 
adults  in  spring;  the  young  with  obscure  black  spots  above;  males 
deep  crimson  red  in  the  fall ;  the  fins  blackish,  the  caudsd  then  often 
speckled  with  black;  young  breeding  males  {^^ Kennerlyi^)  often  sharply 
spotted.  Body  elliptical,  rather  slender.  Head  short,  sharply  conic, 
pointed,  the  lower  jaw  included.  Maxillary  rather  thin  and  small,  ex- 
tending beyond  eye.  Te^th  all  quite  small,  most  of  them  freely  mova- 
ble; vomer  with  about  G  weak  teeth,  which  grow  larger  in  fall  males,  in- 
stead of  disappearing.  Preopercle  very  wide  and  convex;  opercle  very 
short,  not  strongly  convex.  Preopercle  more  free  behind  than  in  0. 
chouicha.  Ventral  scale  about  half  the  length  of  the  fin;  caudal  fin  nar- 
row, widely  forked;  anal  fin  long  and  low;  dorsal  low.  Flesh  deep  ledL 
Males  becoming  extravagantly  hook -jawed  in  the  fall,  the  snout  bdng 
then  prolonged  and  much  raised  above  the  level  of  rest  of  head^  the 
lower  jaw  produced  to  meet  it.  Mandible  1^  in  head,  in  tsAl  maleSi  If  in 
females;  snout  2\  in  head,  in  fall  males,  3^  in  females.  Head 4;  depth 4^ 
Gill-rakers  as  long  as  eye,  more  numerous  than  in  any  other  of  our  sal- 
mon, usually  16-23.     B.  U-f  13.     D.  11;  A.  14;  scales  20-133-90; 
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pyloric  coBca  75-95.  Vertebrae  64.  L.  24  inches.  Weight  4  to  8  pounds. 
Columbia  Eiver  to  Kamtschatka;  generally  abundant,  especially  north- 
ward ;  ascending  streams  in  spring  to  great  distances,  and  often  fre- 
quenting mountain  lakes  in  fall,  spawning  in  their  small  tributaries;  one 
of  the  most  graceful  of  the  Salmonid(je^  scarcely  inferior  to  the  Quinnat 
when  firesh,  but  the  flesh  more  watery  and  less  valuable  when  canned. 

{Salmo  nerJca  Walbanm,  Artedi,  Pise.  1792, 71 :  Salmo  nerka  Bloch  &  Schneider,  1801, 
417 :  Salmo  lycaodon  Pallas,  Zoogr.  Ross.  Asiat.  iii,  370 :  Salmo  Japonensia  Pallas,  1.  c. : 
f  Salmo  dermatinus  and  consuetus  Bicbardson,  Voyage  Herald,  Zool.  167,  168  (probably 
0.  keta):  Salmo pauddens'RichsLTdson,  Fauna  Bor.-Amer.  iii,  222:  Oncorhynckus  lycaodon 
pt.  and  O.  paucidens  Giintber,  vii,  155,  158:  Salmo  cooperi,  pauddens,  irarreni,  and 
richardif  Suckley,  Monogr.  Salmo,  92,  et  aeq,;  Jordan,  Man.  Vert.  357;  Jordan,  Proc. 
U.  S.  Nat.  Mos.  1,71,  1H78:  Salmo  kennerlyi  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii, 
307,  1861,  and  Monogr.  Salmo,  145  (young  male  or  grilse,  in  breeding  season) :  Salmo 
Icennerlyi  Gtintber,  vl,  120:  Hypnfario  kennerlyi  Gill,  Proc.  Acad.  Nat.  Set.  Pbila.  1862, 
330:  Oncorhynchue  kennerlyi  Jordan,  Man.  Vert.  357,  and  in  Proc.  U.  S.  Nat.  Mus.  i, 
72, 1878:  t  Salmo  tapdiama,  arabatsch,  and  melampterua  Cuv.  &  Val.  xxi,  314-6.) 

150«— SAIiinO  LinnsBUB. 

Salmans. 

(Artedi;  Linnseos,  Syst.  Nat. :  type  Salmo  aalar  L.) 

Body  elongate^  somewhat  compressed.  Mouth  large;  jaws,  palatines, 
and  tongue  toothed,  as  in  related  genera;  vomer  flat,  its  shaft  not  de- 
pressed, a  few  teeth  on  the  chevron  of  the  vomer,  behind  which  is  a 
somewhat  irregular  single  or  double  series  of  teeth,  which  are  some- 
times deciduous  with  age.  Scales  large  or  small,  110-200  in  a  longitu- 
dinal series.  Dorsal  and  anal  fins  short,  of  about  11  rays  each;  caudal 
fin  truncate,  emarginate,  or  forked,  its  peduncle  comparatively  stout. 
Sexual  peculiarities  variously  developed ;  the  males  in  typical  species 
with  the  jaws  prolonged  and  the  front  teeth  enlarged,  the  lower  jaw 
being  hooked  upwards  at  the  end  and  the  upper  jaw  emarginate  or  per- 
forate. In  some  species  these  peculiarities  are  little  marked.  Species 
of  moderate  or  large  size,  black-spotted,  abounding  in  the  rivers  and 
lakes  of  Northern  America,  Asia,  and  Europe;  one  or  two  Atlantic 
species  marine  and  anadromous.  The  non-migratory  species  (subgenus 
Fario)  are  in  both  continents  extremely  numerous,  closely  related,  and 
difficult  to  distinguish.  The  excessive  variations  in  color  and  form  have 
given  rise  to  a  host  of  nominal  species.  European  writers  have  de- 
scribed numerous  hybrids  among  the  various  species  of  SalmOj  real  and 
nominal,  found  in  their  waters;  as  also  among  the  various  European 
Cgprinidas.  We  have  thus  far  failed  to  find  the  slightest  evidence  of 
any  hybridism  either  among  our  American  Salmonidce  or  Cyprinidce^ 
in  a  state  of  nature.     Puzzling  aberrant  or  intermediate  specimens 
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certainly  occur,  but  such  are  not  necessarily  "hybrids.'*    {SalmOj  the 
Latin  name  of  8,  salar^  originally  from  saliOy  to  leap.) 

The  following  observations  on  the  species  of  trout  are  taken,  with 
some  slight  abridgment  and  alteration,  from  Dr.  Giinther's  aocoont  of 
this  family  (Cat.  Fish.  Brit.  Mus.  vi) : 

There  is  no  other  group  of  fishes  which  oflfers  so  many  dlfflcnltiM  to  the  ichthyol- 
ogist, with  regard  to  the  distiuctioii  of  the  species,  as  well  as  to  certain  points  in 
their  life  history,  as  this  genus.    *    *    *    The  almost  infinite  variations  of  theso  fishes 
are  dependent  on  age,  sex,  and  sexual  development,  food,  and  the  properties  of  t4ie 
water.    •    *    •    The  coloration  is,  first  of  all,  subject  to  variation,  and  coasequently 
this  character  but  rarely  assists  in  distinguishing  a  species,  there  being  not  one  which 
would  show  in  all  stages  the  same  kind  of  coloration.    The  young  in  aU  the  species 
of  this  genus  are  barred,  and  this  is  so  constantly  the  case  that  it  may  be  used  as  a 
generic  or  even  as  a  family  character,  not  being  peculiar  to  Salmo  alone,  bat  also  to 
Thymallua  and  probably  to  Coregonus,    The  number  of  bars  is  not  quite  constant,  but 
the  migi'atory  trout  have  two  (or  even  three)  more  than  the  river-trout.    When  the 
8alm<m€9  have  passed  this  ^'  parr"  state,  the  coloration  becomes  much  di versified.    The 
males,  especially  during  and  immediately  after  the  spawning  time,  are  more  in- 
t-ensely  colored  and  variegated  than  the  females,  specimens. not  mature  retaining  a 
brighter  silvery  color,  and  being  more  similar  to  the  female  fish.     Food  appears  io 
have  less  influence  on  the  coloration  of  the  outer  part-s  than  on  that  of  the  flesh ; 
thus,  the  more  variegated  specimens  are  frequently  out  of  condition,  whilst  well-fed 
individuals,  with  pinkish  flesh,  are  of  more  unifonn  though  bright  colors.      •    •    • 
The  water  has  a  marked  influence  on  the  colors.    Trout  with  intense  ocellated  spots 
are  generally  found  in  clear,  rapid  rivers  and  in  alpine  pools ;  in  the  large  lakes,  with 
pebbly  bottom,  the  fish  are  bright  silvery,  and  the  ocellated  spots  are  mixed  with  or 
replaced  by  X'SbAP^^^  black  spots ;  in  dark  holes,  or  lakes  with  peaty  bottom,  they 
often  assume  an  almost  uniform  blackish  coloration. 

The  brackish  or  salt  water  has  the  effect  of  giving  them  a  bright-silvery  coat, 
without  or  with  few  spots,  none  of  them  ocellated.  With  regard  to  size,  the  varioot 
species  do  not  present  an  equal  amount  of  variation.  Size  appears  to  depend  on  the 
abundance  of  the  food  and  the  extent  of  the  water.  Thus,  the  mig^toiry  species 
do  not  appear  to  vary  considerably  in  size,  because  they  find  the  same  cpnditions  in 
all  the  localities  inhabited  by  them.  A  widely-spread  species,  however,  like  Sdlmo 
fario  (or  in  America,  Salmo  purpuraiit8)y  when  it  inhabits  a  smM  moantain  pool,  with 
scanty  food,  nev«r  attains  a  weight  of  8  ounces,  while  in  a  large  lake  or  river,  where 
it  finds  an  abundance  of  food,  it  attains  to  a  weight  of  14  or  16  poands.  Sach  large 
river-trout  are  frequently  named  or  dcscribed-as  Salmon-trout,  Bull-troat,  Steel-heads, 
etc. 

The  proportions  of  the  various  parts  of  the  body  to  one  another  vary  exoeedinglyt 
in  the  same  species,  with  age,  sex,  and  condition. 

The  fins  vary  to  a  certain  degree.  The  variation  in  the  nomber  of  rays  in  any  on* 
genus  (except  Oncarhynchua)  is  inconsiderable,  and  of  no  value  for  apecific  distinctioin. 
Although  some  species  appear  to  be  distinguished  by  a  comparatively  low  doiaal  and 
anal  fin,  yet  the  proportion  of  the  height  of  these  fins  to  their  length  ia  m  mther  no- 
certain  character.  In  most  of  the  species  the  fin-rays  are  longer  during  the  stages  of 
growth  or  development.  The  caudal  fin  especially  undergoes  ohaages  with  s^ 
Young  specimens  of  all  species  have  this  fin  more  or  less  deeply  excised,  so  that  the 
young  of  a  species  which  has  the  caudal  emarginate  throughoat  life  Is  dktiBr 
guished  by  a  deeper  incision  of  the  fin  from  the  young  of  a  species  which  hss  H 
truncate  in  the  young  state.  The  individuals  of  the  same  species  do  not  all  sttais 
to  maturity  at  the  same  size. 
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Finally,  to  complete  onr  enumeration  of  these  variable  characters,  we  must  mention 
that  in  old  males,  during  and  after  the  spawning  season,  the  skin  on  the  back  becomes 
thickened  and  spongy,  so  that  the  scales  are  quite  invisible  or  hidden  in  the  skin. 

After  this  cursory  review  of  variable  characters,  we  pass  on  to  those  which  we  have 
found  to  be  coustanc  in  numbers  of  individuals,  and  in  which  it  is  difficult  to  perceive 
signs  of  modification  duo  to  external  circumstances. 

Such  characters,  according  to  the  views  of  the  zoologists  of  the  present  age,  are 
sufficient  for  the  definition  of  species ;  at  all  events,  in  every  description  they  ought 
to  be  noticed,  and  the  confused  and  unsatisfactory  state  of  our  knowledge  of  Sal- 
monoids  18  chiefly  caused  by  authors  having  paid  attention  to  the  more  conspicuous 
but  mireliable  characters,  and  but  rarely  noted  one  of  those  which  are  enumerated 
here. 

1.  The  form  of  the  preoperculnm  of  the  adult  fish. 

2.  The  width  and  strength  of  the  maxillary  of  the  adult  fish.  In  young  specimens 
and  in  females  the  maxillary  is  proportionately  shorter  than  in  the  adult. 

3.  The  size  of  the  teeth,  those  of  the  premaxillarios  excepted. 

4.  The  arrangement  and  permanence  of  the  vomerine  t.eeth. 

5.  The  development  or  absence  of  teeth  on  the  hyoid  bone.  In  old  examples  these 
are  often  lost,  and  their  absence  in  a  species  usually  provided  with  them  is  not  un- 
common. 

6.  The  form  of  the  caudal  fin  in  specimens  of  a  given  size,  age,  or  sexual  develop- 
ment. 

7.  The  size  of  the  scales,  as  indicated  by  counting  the  number  of  transverse  rows 
above  the  lateral  line.  The  scales  of  the  lateral  line  are  always  more  or  less  enlarged 
or  irregular  and  the  number  of  scales  should  be  ascertained  higher  up ;  this  is  one  of 
the  most  constant  and  valuable  of  all  the  specific  characters. 

8.  A  great  development  of  the  pectoral  fins,  when  constant  in  a  number  of  speci- 
mens from  the  same  locality. 

9.  The  number  of  vertebra. 

10.  The  number  of  pyloric  coeca. 

11.  The  number  of  gill-rakers. 

The  species  may  be  divided  as  follows : 

*M«iiiie  salmon,  anadromous,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1.  L20) ;  caudal  well 
forked,  truncate  in  old  individuals;  no  hyoid  teeth;  sexual  difierences 
strong ;   breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper 

jaw  emarginate  or  perforate  to  receive  its  tip  (Salmo) aalar, 

**  River  salmon,  not  anadromous,  with  the  vomerine  teeth  largely  developed,  those  on 
the  shaft  of  the  bone  numerous,  persistent,  in  one  zigzag  row  or  two  alter- 
nating rows;  sexual  differences  not  strongly  marked,  the  male  with  the 
premaxillaries  somewhat  enlarged.     (Fario  Valenciennes.) 
0.  Hyoid  bone  entirely  toothless. 

b.  Scales  large,  120-150  in  a  longitudinal  series. 

0.  Caudal  fin  forked irideu$, 

eo.  Caadal  fin  tmncate gairdntri, 

¥b.  Scales  small,  165-205  in  a  longitudinal  series. 

d.  Caudal  fin  tmncate spilunu. 

««.  Hyoid  bone  with  a  narrow  band  of  small  teeth  (often  lost) ;  scales  small  (lat.  1. 
155  to  190) purpuratu9. 

^Maniie  salmon,  anadromoos,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  largo  (Lat.  1. 120) ;  caudal  fin  well 
Ibrked,  tmncate  in  old  individuals;  no  hyoid  teeth ;  sexual  differences  strong ; 
breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper  jaw  emargi- 
nate or  perlimite  to  receive  its  tip.    {Salmo,) 
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504*  S.  salar  Linnseus. — Common  Atlantic  Salmon, 

Body  moderately  elongate,  symmetrical,  not  greatly  compressed. 
Head  rather  low.  Mouth  moderate,  the  maxillary  reaching  just  past 
the  eye,  its  length  2^-3  in  head;  in  young  specimens  the  maxillary 
is  proportionately  shorter.  Preoperculum  with  a  distinct  lower  limb, 
the  angle  rounded.  Scales  comparatively  large,  rather  largest  pos- 
teriorly, silvery  and  well  imbricated  in  the  young,  becoming  imbed- 
ded in  adult  males.  Coloration  in  the  adult  browi^ish  above,  tlie  sides 
more  or  less  silvery,  with  numerous  black  spots  on  sides  of  head, 
on  body,  and  on  fins,  and  red  patches  along  the  sides  in  the  males; 
young  specimens  (parrs)  with  about  11  dusky  cross-bars,  besides  black 
spots  and  red  patches,  the  color,  as  well  as  the  form  of  the  head 
and  body,  varying  much  with  age,  food,  and  condition;  the  black  spots 
in  the  adult  often  X-shaped  or  )0(-shaped.  Head  4;  depth  4.  B.  11; 
D.  11;  A.  9;  scales  23-120-21;  vertebrsB  60;  pyloric  coeca  about  65. 
Weight  15-40  pounds.  Korth  Atlantic,  ascending  all  suitable  rivers 
in  Northern  Eurox)e  and  the  region  north  of  Cape  Cod;  sometimes  per- 
manently land-locked  in  lakes,  where  its  habits  and  coloration  (but  no 
tangible  specific  characters)  change  somewhat,  when  it  becomes  (in 
America)  var.  sebago.  One  of  the  best  known  and  most  valued  of 
food-fishes. 

(LinnsBus,  Syst.  Nat. ;  Giintlier,  vi,  11,  nndof  nearly  all  authors:  Salmo  glaveri  Oirsrd, 
Proc.  Acad.  Nat.  Sci.  Phila.  1854, 85 :  Salmo  sebago  Girard,  Proc.  Aoad.  Nat.  Sci.  Pliiln. 
1853,  380 ;  Suckley,  Mouogr.  Salmo,  143 :  Salmo  sebago  and  gloveri  GUnther,  vi,  153.) 

**  Kiver  salmon,  not  anadromous,  with  the  vomerine  teeth  largely  developed,  those 

on  the  shaft  of  the  hone  numerous,  persistent,  in  one  zigzag  row  or 
two  alternating  rows;  sexual  differences  not  strongly  marked,  the 
males  with  the  premaxillaries  somewhat  enlarged ;  flesh  often  pale. 
(Fario  Valenciennes*). 

a.  Hyoid  hone  entirely  toothless  (tongue  with  teeth  as  usual). 
b.  Scales  large,  in  120-150  series. 
0.  Caudal  fin  forked. 

505«  S.  iridens  Gihhons. — California  Brook  Trout;  Rainbow  IVout. 

Body  comparatively  short  and  deep,  compressed,  varying  ooDsider- 
ably,  and  much  more  elongate  in  the  males  than  in  the  femalea.  Head 
short,  convex,  obtusely  ridged  above.  Month  smaller  than  in  any 
other  species  of  the  genus,  the  rather  broad  maxillary  scarcely  reach- 
ing beyond  the  eye  except  in  old  males.  Eye  larger  tliau  in  onr  other 
species,  5  in  head.    Yomerine  teeth  in  two  irregular  series.    I>or8al  iln 

*  Valenciennes,  Hist.  Nat.  Poiss.  xxi,  227:  type  Fario  argenteuM  YaL  {flni§,n 
Latin  name  of  the  ''Salmon  Trout'';  included  species  with  a  single  row  oC  pomft* 
nent  teeth  on  the  vomer;  Salar,  Yal.  1.  c.  314,  included  thoee  wiUi  twoi«w%a4ii' 
tinction  of  no  importance.) 
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moderate;  caudal  fln  distinctly  though  not  strongly  forked^  more  deeply 
incised  than  in  any  other  of  our  species  of  Fario.  Scales  compraatively 
large.  Coloration  bluish  above,  the  sides  silvery;  everywhere  above 
X)rofiisely  but  irregularly  spotted,  the  spots  extending  on  the  sides  and 
on  the  vertical  fins;  spots  on  caudal  small;  belly  nearly  plain;  sea-run 
specimens  nearly  plain  silvery ;  males  with  red  lateral  band  and  blotches. 
Head  4;  depth  3 J.  D.  11 ;  A.  10;  scales  21-135-20,  varying  considerably, 
the  highest  number  noted  being  on  the  tyi>eof  ^'Faridnewherrii^j  33-146- 
33.  L.  24  inches.  Weight  J  to  G  pounds.  Streams  west  of  the  Sierra 
Nevada,  from  near  the  Mexican  line  (Rio  San  Luis  Eey)  to  Oregon;  very 
abundant,  and  subject  to  many  variations  in  size,  form,  and  color. 

(Gibbons,  Proc.  Cal.  Acad.  Nat.  ScL  1855,  36;  GUnther,  vi,  119;  Suckloy,  Monogr. 
Salmo,  129;  Jordafi,  Proc.  U.  S.  Nat.  Mas.  i,  75:  Fario  gairdneri  Girard,  U.  S.  Pao. 
R.  B.  Surv.  Fish,  x,  313  (not  Salmo  gairdneri  Bich.):  Fario  newherrii  Girard,  Proc. 
Acad.  Nat.»Sci.  Phila.  1858,  2SU:  Fario  clarkii,  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa. 
219  (not  8,  clarkH  Rich.):  Salmo  nuuoni  Suckley,  Monogr.  Sabno,  134.) 

oc.  Caudal  fin  trnncate  (in  the  adult). 

506.  S.  gvtirdneri  Rich.— Steel-head;  Hard-head;  Salmon  Trout, 

Body  rather  stout,  not  very  deep  mesially,  but  with  the  caudal  pe- 
duncle thick.  Head  comparatively  short  and  rather  slender,  in  the 
females  small,  in  the  males  the  jaws  more  or  less  prolonged ;  maxillary 
rather  narrow,  the  small  eye  nearly  above  its  middle;  lower  jaw  in- 
cluded ;  upper  jaw  in  males  emarginate  at  tip  and  at  junction  of  premax- 
illary.  Teeth  rather  small,  those  on  the  vomer  in  two  long,  alternating 
series,  which  are  about  as  long  as  the  palatine  series.  Preopercle 
rather  wide,  with  the  lower  limb  short;  opercle  moderate.  Gill-rakers 
short  and  thick,  8  -}- 12  (essentially  as  in  our  other  species  of  Fario). 
Ventral  appendage  not  half  the  length  of  the  fin.  Tail  wide,  squarely 
truncate  in  the  adult,  somewhat  emarginate  in  the  young.  Flesh  rather 
pale.  Bones  much  firmer  than  in  the  Oncorhynchi,  Color  blue  above; 
sides  silverj^;  head,  back,  upper  fins,  and  tail  more  or  less  densely  cov- 
ered with  black  spots;  belly  usually  unspotted ;  males  with  colors  height- 
ened, the  back  greenish;  a  broad  flesh-colored  lateral  band,  deep  red 
on  the  opercles;  fins  not  red;  no  red  on  the  membrane  of  lower  jaw; 
B.  12-11;  D.  11;  A.  12;  scales  20-135-20;  pyloric  coeca  42;  vertebrae 
38  +  20.  L.  30  inches.  Sacramento  Eiver  and  northward.  A  large 
trout,  abounding  in  the  mouths  of  the  rivers,  reaching  a  weight  of  20 
pounds.  It  spawns  later  than  the  salmon,  and  is  found  in  the  rivers, 
spent,  at  the  time  of  the  spring  salmon  run.  It  is  then  nearly  useless 
as  food,  but  at  other  times  similar  in  quality  to  other  trout. 

(^1  Salmo  msfki$s  Walbaiim,  Artedi,  Pise.  1792, 59,  apparently  confused  with  S,  purpur- 
aiuii  ISalmomwikiii  Bloch  &  Schneider,  419:  Salmo purpuratus  GUnther,  vi,  1l\&\  Salmo 
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truncattu  Suckley,  Add.  Lyo.  Nat.  Hist.  N.  Y.  1858,  3:  Salmo  gairitteri  Richardaon, 
Fauna  Bor.-Amer.  ill,  221:  Salmo  gairdneri  Suckley,  MoDogr.  Salmo,  114:  Salmo  trun* 
oattM  GiiDther,  vi,  122:  Salmo  gairdneri  Gtinthery  vl,  llh.) 

hh.  Scales  small,  165-205  in  a  longitudinal  series. 

d.  Caudal  fin  truncate  or  double-rounded,  not  at  all  forked  in  tlie  adult. 

ft07«  S«  spilnrns  Cope. — Rio  Grande  Trout 

Body  elongate.     Head  heavy,  but  proportionately  short,  its  opi)er 
surface  considerably  decurved ;  interorbital  space  transversely  convex, 
obtusely  cariuated;  the  head  more  convex  than  in  any  other  of  our 
species.    Mouth  very  large,  the  maxillary  reaching  far  past  the  eye. 
Teeth  on  vomer  in  two  distinct  series.    Dorsal  fin  low  in  front,  high 
behind,  the  last  ray  more  than  two-thirds  the  height  of  the  first;  last 
ray  of  the  anal  nither  long ;  caudal  with  its  middle  ra^s  about  as  Iod^ 
as  the  others.    Profusely  spotted;  back  and  sides  with  round  black 
spots,  the  spots  most  developed  posteriorly,  few  on  the  head,  most  nu- 
merous on  the  caudal  and  adipose  fin;  sides  with  pale  blotches.    Head 
3J;  depth  4.    D.  11;  A.  10;   scales  37-170-37.     L.  30  inches.    Upper 
Eio  Grande  and  Basin  of  Utah,  frequenting  mountain  streams. 

(Cope,  Hayden*8  Geol.  Surv.  Mont.  1871,  470, 1872;  Jordan,  Proc.  U.  8.  Nat.  Mua.  i, 
74.) 

Var.  plenriticns  (Cope)  Jor. 

A  more  abundant  and  much  more  widely  distributed  form,  having 
the  head  and  mouth  equally  large,  but  the  top  of  the  head  less  convex, 
the  median  carina  being  more  marked,  especially  in  the  young.  Tbe 
scales  are  definitely  smaller  (39-200-40)  and  the  coloration  is  rather 
darker.  This  form  abounds  in  all  suitable  streams  from  the  Bio 
Grande,  throngh  the  Basin  of  Utah.  Specimens  intermediate  between 
spilurus  and  pleuriticus  occur. 

(Salmo  pleuriticus  Cope,  Haydon's  Geol.  Surv.  Mont.  1871,  471, 1872;  Jordan,  Proc. 
U.  S.  Nat.  Mu8. 1,  74,  1678.) 

aa.  Hyoid  bone  with  a  narrow  band  of  small  teeth  (easily  scraped  off  and  very  often 
naturally  deciduous,  especially  in  old  examples). 

508.  S«  pnrpnratiis  Pallas.— iSalmoii  Trout  of  the  Columbia;  JeOowtfOM  Tmi; 

Hocky  Mountain  Brook  Trout;  Lake  TrouU 

Body  moderately  elongate,  compressed.  Head  rather  short.  Moofh 
moderate,  the  maxillary  not  reaching  far  beyond  the  eye.  Yomerioa 
teeth  as  usual,  set  in  an  irregular  zigzag  series;  teeth  on  the  hyoid 
bone  normally  present,  but  often  obsolete,  especially  in  old  eacampleai 
Dorsal  fin  rather  low;  caudal  fin  slightly  forked,  less  so  than  iatrftkii^ 
more  than  in  spilurus  (the  caudal  more  forked  in  yoong  indiTiduab 
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than  in  the  adult,  as  in  all  trout).  Scales  moderate,  varying;  to  rather 
small.  Back  and  caudal  peduncle  profusely  covered  with  rounded 
black  spots  of  varying  size;  dorsal,  caudal,  and  adipose  fin  covered 
with  small  spots  about  as  large  as  the  nostril;  a  few  spots  on  the  head; 
belly  rarely  spotted ;  inner  edge  of  the  mandibles  below  with  a  red 
blotch;  sea-run  specimens  are  nearly  uniform  silvery;  males  with  a 
broad  lateral  band  and  patches  of  light  red;  extremely  variable  in  color 
and  form.  Head  4;  depth  4.  D.  10;  A.  10.  Coee^  43.  Scales  variable 
in  size,  33-150-^0  to  39-170-30.  The  common  trout  of  the  Rocky  Mount- 
ains  and  Cascade  region,  abounding  in  all  the  streams  of  Alaska, 
Oregon,  and  Washington,  where  it  descends  to  salt  water,  and  reaches 
a  weight  of  20  pounds  (Columbia  River,  Charles  J.  Smith);  also  in  the 
Yellowstono  region,  the  Upper  Missouri,  the  Upper  Rio  Grande,  Colo- 
rado, and  the  lakes  of  the  Great  Basin  of  Utah,  being  very  abundant 
in  Utah  Lake.  Kot  common  south  of  Mount  Shasta  in  California. 
This  species  is  apparently  the  parent  stock,  from  which  our  other  black- 
spotted  trout  have  scarcely  yet  become  differentiated.  Considerable 
local  variations  occur,  especially  in  size,  coloration,  and  size  of  scales. 
The  red  blotches  on  the  lower  jaw  between  the  dentary  bones  and  the 
membrane  joining  them  is  very  constant  and  characteristic. 

{Salmo  purpturatiu  Pallas^  Zool.  Boas.  Asiat.,  iii,  374,  1811-31:  Salmo  clarki  Rich. 
Fauna  Bor.-Anier.  iii,  224,  1833:  Fario  atellatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1^6,219:  Salmo  brevicauda  Buckley,  Ami.  Lye.  Nat.  Hist.  N.  Y.  vii,  308,  18G1:  Salmo 
gtellatmSj  gibbsif  and  brevicauda  GUnther,  vi,  117-129:  Salmo  clfrki  Jordan,  Proc.  U.  S. 
Nat.  Mas.  i,  77 :  Salmo  tsuppiioh  Jordan,  Proc.  U.  S.  Nat.  Mas.  i,  72;  i^arto  aurora  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila.  viii,  218,  1836 :  4$a/ar  lewiai  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  185G,  219:  Salar  virginatis  Girard,  1.  c.  220:  Salmo  carinatua  Copo,  Haydcu's  Geol. 
Sarv.  Mont.  1871,  471-472:  Salmo  utah  Snckley,  Monogr.  Salmo,  13G:  Salmo  aurora, 
lewiti,  and  virginalia  Giinther,  vi,  119-123.) 

Var.  liOMVieri  Bendire. —  Waka  Lake  Trout. 

Similar  to  8.  purpuratus^  but  with  dark  spots  only  on  the  dorsal,  cau- 

dalj  and  adipose  fin,  and  on  the  tail  behind  front  of  anal,  where  the 

spots  are  very  profnse,  smaller  than  pupil.    Anterior  regions  dusky 

bluish,  not  silvery;  red  blotch  on  inner  edges  of  dentary  bones  below 
very  conspicuous.    Head  shorter  and  deeper  than  in  purpuratttSj  the 

snout  shorter  and  blunter,  not  longer  than  eye,  which  is  4  in  head. 
Ot>ercle  and  preopercle  less  convex  than  in  purpuratus.  Maxillary  2| 
in  head.  Caudal  moderately  forked.  Ilead  4 ;  depth  4§.  D.  10;  A.  11 ; 
B.  12;  Lat.  L 175.  Size  small.  A  singularly  colored  local  variety,  found 
in  Waba  Lake,  Washington  Territory,  a  mountain  lake  without  outlet. 
{SalMQ  hmvieH  Bendiie,  M8S.) 
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Var.  stomias  (Cope)  J.  Sl  G. 

Body  short  and  stout.    Head  large  and  wide,  above  broaul  and  flat, 
without  keel,  with  wide  mandible  and  mouth,  the  end  of  the  maxillary 
extending  half  the  diameter  of  the  eye  beyond  the  orbit.  Eye  4%  in  head. 
Maxillary  bone  of  nearly  uniform  width.    Caudal  fin  truncate.    Gen- 
eral coloration  of  S.  spilurusj  the  black  spots  most  numerous  posteri- 
orly.   Head  4J;  depth  4^.    D.  12;  A.  10;  scales  42  above  lateral  line, 
which  probably  contains  about  200  scales.    L.  24  inches.    Kansas  liiver 
to  Upper  Missouri.    (Cope.)    Like  8,  spilurus  in  its  large  month  and 
very  small  scales,  but  differing  in  the  presence  of  hyoid  teeth  and  in  the 
broad,  flat  head.    We  have  seen  only  the  head  of  an  old  male  of  this 
form,  but  think  it  will  prove  to  be  a  variety  of  8.  purpurattis. 

(Salmo  stomias  Cope,  Hayden's  Gool.  Snrv.  Wyom.  1870,433, 1872:  Salmo  stamioi  Jot- 
dan,  Hayden^s  Geol.  Surv.  Terr.  1878,  795.) 

« 

Tor.  bensliaiiri  GiU  <&  Jordan.— XaA;^  Tahoe  Trout;  Silver  Trout;  Black  TrouU 

Body  elongate,  not  greatly  compressed.  Head  comparatively  slender 
and  long-acuminate,  its  upper  surface  very  slightly  carinated ;  mnxzle 
somewhat  pointed,  but  bluntish  at  the  tip;  head  not  convex  above; 
maxillary  rather  short,  about  as  in  purpuratus^  not  reaching  much  be- 
yond the  eye.  Vomerine  teeth  as  usual ;  a  small,  rather  narrow,  but 
usually  distinct  patch  on  the  hyoid  bone.  Dorsal  fln  small ;  caudal  fin 
short,  rather  strongly  forked.  Scales  medium.  Coloration  dark,  the 
sides  silvery ;  back  about  equally  spotted  before  and  behind ;  sides  with 
rather  distant  spots;  belly  generally  spotted;  head  spotted  even  to  the 
snout;  dorsal  and  caudal  also  spotted.  Head  3|;  depth  4.  D.  11;  A. 
12;  scales  27-160-27  to  37-184-37;  coeca  50-60.  L.  18  inches  or  more, 
usually  weighing  5  or  6  pounds,  but  occasionally  25-30.  Lake  Tahoe, 
Pyramid  Lake,  and  streams  of  the  Sierra  Nevada.  Evidently  a  variety 
of  8ahno  purpuratusj  but  with  a  longer  and  more  conical  head.  A  fine 
trout,  now  common  in  the  San  Francisco  markets. 

{Salmo  henahawi  GiU  &  Jordan,  Man.  Vert.  ed.  2,  358:  Salmo  hmukawi  and  S§lm$ 
Uuppitch  Jordan  &  Ilensliaw,  Kept.  Chief  Eng.,  1878,  App.  NN,  196, 197,  plate:  StiXmi 
henahawi  Jordan,  Proc.  U.  Nat.  Mus.  i,  75,  1878.) 

151.-SALTEI.IIVUS  Richardaon. 

Charrs. 

(  Baione  DcKay ;   Umbla  Rapp. ) 
(Nilsson;  Richardson,  Fauna  Bor.-Amer.  iii,  170, 1836:  type  Salmo  9al9di»m$  L.) 

Body  moderately  elongate.  Mouth  large  or  small.  Teeth  of  jaws, 
palatines,  and  tongue  essentially  as  in  SalmOj  the  hyoid  patch  present 
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or  not.  Vomer  boat-shaped,  the  shaft  much  depressed,  with  or  without 
raised  crest,  with  teeth  on  the  chevron  and  none  directly  on  the  shaft. 
Scales  very  small,  in  200-250  rows.  Fins  moderate,  the  caudal  forked 
in  the  young,  truncate  in  some,  species,  in  the  adult.  Sexual  peculiari- 
ties not  strongly  marked,  the  males  with  the  premaxillaries  enlarged 
and  a  fleshy  projection  at  the  tip  of  the  lower  jaw.  Coloration  dark, 
with  round  crimson  or  gray  spots,  and  the  lower  fins  sometimes  with 
marginal  bands  of  black,  reddish,  and  pale.  Species  numerous  in  the 
clear  streams  and  lakes  of  the  northern  partB  of  both  continents,  some- 
times descending  to  the  sea,  where  they  lose  their  variegated  colors  and 
become  nearly  plain  and  silvery.  The  members  of  this  genus  are  in 
general  the  smallest  and  handsomest  of  the  trout.  (SalvelinuSj  an  old 
name  of  the  charr;  allied  to  the  German  Salbling^  a  little  salmon.) 

*  Vomer  with  a  raised  crest  behiud  the  chevron,  free  from  the  shaft ;  the  crest  armed 
with  teeth;  hyoid  teeth  strong;  lake  trout,  gray-spotted  {CrUHvoTner*  Gill& 
Jordan). 

M9«  S.  namaycnsh  (Walb.)Goode.— ifao^inair  Trout;  Great  Lake  Trout;  Longe 
{Vermont);  Togue  (Maine). 

Body  elotigate,  covered  with  thin  skin,  there  being  no  special  devel- 
opment of  fatty  tissue.  Head  very  long,  its  upper  surface  flattened. 
Month  very  large,  the  maxillary  extending  much  beyond  the  eye,  the 
head  and  jaws  proportionately  lengthened  and  pointed.  Teeth  very 
strong.  Caudal  fin  well  forked.  Adipose  fin  small.  General  colora- 
tion dark  gray,  sometimes  pale,  sometimes  almost  black;  everywhere 
with  rounded  paler  spot«,  which  are  often  reddish  tinged ;  head  usually 
vermiculate  above;  dorsal  and  caudal  reticulate  with  darker.  Eye 
arge,  4^  in  head.  Maxillary  nearly  half  the  length  of  the  head; 
interorbital  space  nearly  J.  Head  4J;  depth  4.  B.  11-12;  D.  11;  A. 
11;  Lat  L  185-205.  L.  36  inches.  Great  Lake  region  and  lakes  of 
Northern  New  York,  New  Hampshire,  and  Maine,  to  Montana  and 
northward;  very  abundant  in  the  larger  bodies  of  water;  varying  in 
form  and  color  in  the  different  lakes. 

(Salmo namajfcushWaXb,  Artedi,  Pise,  1792, 68:  Salmo namaycushGWntheTf  vi,  123,  and 
of  anthers  generally :  Salmo  amethystinus  Mitchill,  Jonm.  Acad.  Nat.  Sci.  Phila.  1818 
410 :  Salmo  oonfinU  DeKay,  N.  Y.  Fauna,  Fish.  1842,  238 :  Salmo  adarondacus  Norris : 
Salmo  tcma  Haralin:  Cristivomer  namaycush  Jordan,  Man.  Vert.,  ed.  2d,  359:  Salmo 
titeawet  Gttnther  vi,  123.) 
• ' 

*  Jordan,  Man.  Vert.  ed.  2, 1878, 356 :  type  Salmo  namaycush  Walbaum.    (Cristaj  crest ; 
Mmer,  vomer.) 
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Yar.  sisGOivet  (Agassiz)  J.  Sl  G. — Siscowei  Salmon, 

Bocly  short  and  deep,  covered  with  thick  skin^  there  being  an  exces- 
sive tendency  to  the  development  of  fatty  tissue.    Head  very  short  and 
deep,  its  upper  surface  broad  and  short,  covered  by  a  skin  so  thick  as 
to  completely  hide  the  bones;  no  distinct  median  carina.    Mouth  very 
large,  its  gape  narrower  than  in  8,  iiamaycush.    Teeth  weaker  than  in 
8.  naviaycush;  supplemental  bone  also  shorter  and  broader.     Maxil- 
lary a  little  more  than  hiilf  the  length  of  the  head.    Caudal  fio  well 
forked.    Scales  rather  small,  about  175  in  the  lateral  line.    ColoradoQ 
as  in  8.  namaycuah^  but  usually  paler;  fin-rays  the  same.     Lake  Snpe- 
rior;  abundant,  but  not  yet  found  elsewhere.    Very  close  to  the  preced- 
ing, but  differing  in  the  shortness  and  breadth  of  the  bones  of  the  bead 
and  in  the  extreme  fatness  of  the  flesh.    It  is  probably  a  local  variety 
rather  than  a  distinct  species. 

(Salmo  siscowet  Agasslz,  Lake  Superior,  1850,  333.) 

••Vomer  without  raised  crest,  the  chevroo  only  being  toothed;  red-spotted.    (Sdr 
relinus,  ) 
a  Hyoid  bone  with  a  narrow  raeduin  band  of  teeth  (sometimes  lost). 

510.  8.  oqaassa  (Grd.)  Gill  &  Jor. — Oquaasa  TroHi;  Blue-back  Trout, 

Body  elongate,  considerably  compressed,  less  elevated  than  in  the 
other  species  of  this  genus,  the  dorsal  outline  regularly  but  not 
strongly  curved.  Head  quite  small,  much  smaller  than  in  any  other 
of  our  trout,  its  upper  surface  flattish.  Mouth  quite  small,  the  maxil- 
lary short  and  moderately  broad,  scarcely  extending  to  the  posterior 
margin  of  the  eye.  Eye  large,  3J  in  head.  Jaws  aboiit  equal.  Scales 
small,  those  along  the  lateral  line  somewhat  enlarged.  Pectoral  and 
ventral  fins  not  elongate;  caudal  fiu  well  forked,  more  so  than  in  the 
other  si>ecies.  Preopercle  as  in  8,  fontinalis,  but  the  lower  limb  mow 
develoi)ed;  opercles  without  concentric  stri®.  Coloration  dark  blue,  the 
red  spots  small  and  round,  much  smaller  than  the  pupil,  usually  confined 
to  the  sides  of  the  body ;  sides  with  traces  of  dark  bars;  lower  fins  varie- 
gated, as  in  8,  fontinalis.  Head  5;  depth  5.  D.  10;  A.  9.  Lat  L  230; 
gill  rakers  about  G-}- 11.  L.  12  inches.  Smallest  and  handsomest  of  oar 
trout,  as  yet  known  only  from  the  Kangeley  Lakes,  in  Western  Maine. 

{Salmo  oquassa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,^62:  &iZmo ogawuM  Gflntberf 
Ti,  154;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  81.) 

ft  1 1.  S«  naresi  (Gtinther)  Bean. 

Greenish  above,  sides  silvery  or  deep  red,  with  very  small  red  qpoliy 
much  smaller  than  the  pupil ;  lower  fins  deep  red^  with  the  anterior 
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margins  yellowish  white.  Body  long  and  slender;  head  rather  small, 
the  snout  blunt;  mouth  not  large,  the  maxillary  reaching  posterior  mar- 
gin of  orbit  in  male  only ;  teeth  very  small ;  teeth  on  the  middle  line  of 
the  hyoid  bone ;  angle  of  preopercle  much  rounded ;  gill-covers  without 
concentric  stri® ;  pectoral  not  longer  than  the  head  without  snout ;  ven- 
tralsnottovent;  caudal  deeply  forked ;  scales  minute.  Head4J;  depth 
5-6.  D.  11 ;  A.  9 ;  B.  11 ;  cceca  28-42 ;  vert.  63.  L.  12  inches.  ( Qunther.) 
Lakes  of  Arctic  America,  Discovery  Bay,  and  Cumberland  Gulf. 

{SalmonareMii  Gtintber,  Proc.  Zoul.  Soc.  Loud.  1877,  476,  plate;  Bean,  Bull.  U.  8. 
Kat.  Mus.  XV,  135.) 

519.  8.  arcterus  (Gthr.)  Gill  &  Jor. 

Dull  greenish,  silvery  or  reddish  below*;  lower  fins  yellowish ;  no  red 
spots  (on  specimens  seen).  Body  rather  elongate;  head  small,  the  snout 
very  obtuse ;  month  moderate,  tbe  maxillary  in  the  male  reaching  about 
to  posterior  margin  of  orbit;  teeth  small;  a  band  of  hyoid  teeth ;  pre- 
opercle with  a  distinct  lower  limb;  pectoral  little  shorter  than  head, 
reaching  more  than  half  way  to  ventral.  Caudal  moderately  forked ; 
scales  minute.  Head  4^;  depth  5;  D.  11;  A.  10;  B.  11;  cceca  31-44 
L.  12  inches.  Victoria  Lake  and  Floeberg  Beach,  Arctic  America,  the 
northernmost  Salmonoid  known.    {Guniher,) 

(Salmo  arcturus  Giintber,  Proc.  Zool.  Soc.  Lond.  1677,  294,  plate.) 

518.  S.  malma  (Walb.)  J.  Sc  Q.— Dolly  Varden  Trout;  Bull  Trout;  Red  spotted 
Trout;  Salmon  Trout;  Malma;  Golef, 

Body  stout,  the  back  somewhat  elevated,  deeper  and  less  compressed 
than  in  8.fontinalis.  Head  large,  snout  broad,  flattened  above.  Mouth 
large,  the  maxillary  reaching  past  the  eye.  Eye  4^  in  head.  Fins 
short;  the  caudal  fin  slightly  forked  or  almost  truncate;  adipose  fin 
usually  large;  in  large  specimens  its  length  is  twice  that  of  the  eye. 
General  color  olivaceous;  the  sides  with  round  red  spots  near  the  size 
of  the  eye,  the  back  commonly  with  smaller  pale  ones,  a  feature  of  color- 
ation which  distinguishes  this  species  at  once  from  the  others;  lower  fins 
colored  as  in  fantinalis,  dusky,  with  a  pale  stripe  in  front,  followed  by  a 
dark  one;  sea-mn  specimens  silvery,  with  tbo  spots  faint  or  obsolete;  fins 
and  back  without  dark  reticulations.  Gill-rakers  without  concentric 
striae.  Head  3J;  depth  4.  D.  11;  A.  9;  scales  39-240-36;  pyloric 
c<Bca  large,  45-50;  gUl-rakers  about  8+12  as  in  others.  L.  15  inches. 
Stxeams  west  of  the  Cascade  Range,  from  Northern  California  to  Alaska 
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and  Kamtschatka,  generally  abundant  northward,  descending  to  the 
sea,  where  it  reaches  a  weight  of  about  12  poands. 

{Salmo  malma  Walbaum  Artedi,  Piso.  1792,  66:  Salmo  oallarioB  Pallas  Zoogr.  Roaso- 
Asiat.  iiiy  353, 1811-31 :  Salmo  callarias  GUnther,  vi,  143:  Salmo  speetabilis  Girard,  Prno. 
Acad.  Nat.  Sci.  Phila.  1856,  218:  Salmo  parkei  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 
309:  Salmo  campbclli  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 313:  Salmo  parldi,  lordiif 
and  campbellii  Giinther,  vi,  121,  148,  149:  Salvelinis  «pecto6i2t«  Jordan,  Proc.  U.  8.  Nat 
Mas.  i,  7\ff  1878:  Salnw  tudea  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Salmo  hairdii 
Snckley,  Ann,  Lye.  Nat.  Hist.  N.  Y.  1831,  309:  Salmo  bairdii  Gttnther,  vi,  121;  Salw- 
linus  hairdi  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  82.) 

aa,  Hyoid  teeth  wanting. 

514.  S.  fbntinalls  (Mitch.)  Gill  <&  Jor.—Brook  Trout;  Speckled  Trout, 

Body  oblong  or  elongate,  moderately  compressed,  not  much  elevated. 
Head  large,  but  not  very  long;  the  snout  bluntish,  the  interorbital  space 
rather  broad.    Mouth  large,  the  maxillary  reaching  more  or  less  beyond 
the  eye.    Eye  large,  usually  somewhat  above  the  line  of  the  axis  of  the 
body.    Caudal  fin  slightly  lunate  in  the  adult,  foiked  in  the  youDg; 
adipose  fin  small ;    pectoral  and  ventral  fins  not  especially  elongate. 
Bed  spots  on  the  sides,  rather  smaller  than  the  pupil;   back  mostly 
without  spots,  more  or  less  barred  or  mottled  with  dark  olive  or  black; 
dorsal  and  caudal  fins  mottled  or  barred  with  darker;  lower  fins  dosky, 
with  a  pale,  usually  orange  band  anteriorly,  followed  by  a  darker  one; 
belly  in  the  males  often  more  or  less  red;  sea-run  individuals  (8,  canaden- 
sis Smith,  the  Canadian  "Salmon  Trout")  are  often  nearly  plain  bright 
silvery ;  many  local  varieties  distinguished  by  shades  of  color  also  occur. 
Head  4^;  depth  4^.    D.  10;  A.  9;  scales  37-230-30;  gill-rakers  about 
C  + 11.    L.  18  inches  or  less.    The  best  known  of  our  trout,  abounding 
in  all  clear,  cold  streams  from  Pennsylvania  to  Dakota  and  northward 
to  the  Arctic  Circle,  southward  in  the  AUeghanies  to  the  headwaters  of 
the  Savannah,  Chattahoochee,  Catawba,  and  French  Broad. 

(Salmo  fontinalia  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  435:  Salmo  fomUnaJU  GQn- 
thor,  viy  Wi,  and  of  nearly  all  authors :  Salmo  canadensis*  Hamilton  Smith,  in  Griffith's 
Cuvier,  x,  474,  1834  (Canadian  *' Salmon  Trout"):  Salmo  immaculatua*  H.  IL  8torer, 
Bost.  Joum.  Nat.  Hist,  vi,  364,  IS.')©  (Canadian  "Salmon  Trout"):  SalfM  immmemi^tMt 
GUnther,  vi,  125:  Salmo  hndsoniats  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  T.  1861,  810: 
Salmo  hudsonicus  GUnther,  vi,  153;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  81:  f  Stilm/O  temu 
Rich.  Franklin's  Journ.  70 j.) 

ftlft.  S.  hoodi  (Rich.)  Gill  <&  Jor. 

Body  rather  elongate.  Maxillary  rather  strong,  straight,  extendiiig 
to  or  beyond  hind  margin  of  eye.  Preopercle  very  short,  with  a  vwy 
short  lower  limb.    Pectoral  not  reaching  half  way  to  ventral;  adipose 

*The  nominal  species  canadensis  and  immaculatus  are  baaed  on  ■ea-mn  q^eotneni  ol 
larger  size^  the  so-called  ''  Salmon  Trout". 
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fin  very  small;  caudal  deeply  forked.  Body  and  caudal  fin  covered 
with  round  pale  spots  of  moderate  size.  B.  12;  D.  10;  A.  9;  Lat.  L 
185y    Boothia.     {OUnther.) 

« 

(Salmo  hoodii  Richardson,  Ross,  Voy.  Nat.  Hist.  App.  Wiii,  and  in  Fauna  Bor.-Amer. 
m,  173:  Salmo  hoodii  GUnther,  vi,  150.) 

516.  S.  rossi  (Rich.)  J.  <&  G. 

Olive-brown  above,  the  dorsal  and  caudal  similarly  colored;  belly 
red;  scattered  red  spots  near  the  lateral  line.  Eather  slender ;  snout 
very  obtuse;  lower  jaw  remarkably  long,  with  a  knob  at  tip  (male). 
About  30  teeth  on  the  tongue.  Conspicuous  pores  on  the  face  bones 
posteriorly.  Scales  very  small,  imbedded.  Head  5.  B.  12-13 ;  D.  13 ; 
A.  11;  P.  14;  V.  10.  Arctic  Ocean,  about  Boothia  Felix.  (Richardson.) 
An  imperfectly  known  species. 

(Salmo  ro89ii  Richardson,  Nat.  Hist.  App.  Ross's  Voy.  Ivi:  Salmo  roMi'i  Suckley, 
Monogr.  Sahno,  1^.) 

517.  S.  nitidns  (Rich.)  OTill  <&  Jor. 

Body  somewhat  elongate;  head  moderate;  snout  medium.  Maxillary 
straight,  strong,  extending  beyond  the  orbit  in  the  male.  Teeth  mod- 
erate, 2  or  3  behind  head  of  vomer.  Preopercle  with  the  lower  limb 
very'  distinct.  Fins  well  developed;  pectoral  reaching  scarcely  half 
way  to  ventral;  caudal  fin  forked.  Head  5.  B.  11;  D.  11;  A.  10;  Lat. 
1.  215.    Boothia.    (Ounther.)    Perhaps  a  form  of  8.  stagnalis. 

(Salmo  nitidut  Richardson,  Fauna  Bor.-Amer.  iii,  171,  1836:  ^Imo  nitidua  GUnther, 
vi,  150.) 

ftl8.  S.  »taffiiall8  (Fabr.)  Gill  <&  Jor. 

Body  elongate;  head  of  moderate  size.  Snout  elongate,  pointed, 
with  the  lower  jaw  projecting  bej^ond  the  upper  in  adult  examples- 
Teeth  small.  Maxillary  elongate,  narrow,  extending  beyond  the  eye. 
Preopercle  very  short,  with  a  very  short  lower  limb.  Opercle  and  pre- 
opercle very  conspicuously  and  densely  striated,  the  striae  radiating 
from  the  base  of  each.  Fins  much  developed,  the  dorsal  much  higher 
than  long ;  pectoral  very  long,  reaching  more  than  half  way  to  ventrals, 
which  are  also  very  long ;  adipose  fin  very  small ;  caudal  well  forked. 
D.  11;  A.  10;  Lat.  1.  210;  B.  11;  coeca,  41.  Lakes  of  Greenland  and 
Boothia  Felix.    ( Ounther,) 

{8d!mo  stagnali$  Fabricios,  Fauna  Grcenlandica,  1780, 175 :  Salmo  alipea  Richardson^ 
Kat.  Hist.  App.  Ross's  Voy.  Mi,  and  Fanna  Borl-Amer.  iii,  169 :  Salmo  alipea  Giinther, 
Ti,  149.) 

BolL  Nat  Mus.  No.  16 21 
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Family  XLVII.— PERCOPSID^. 

{The  Trout  Perches.) 

Body  moderately  elongate,  somewhat  compressed,  the  caudal  pedan- 
ele  long  and  slender.     Head  conical,  pointed,  naked.     Month  small, 
horizontal;  maxillary  short,  narrow,  without  supplemental  bone,  not 
reaching  to  the  large  ej' e ;  margin  of  upper  jaw  formed  by  premaxilla- 
ries  alone,  which  are  short  and  not  protractile.    Teeth  very  small,  villi- 
form  on  premaxillaries  and  lower  jaw  only.    Tongue  short,  adherent. 
Gill-membranes  separate,  free  from  the  isthmus.    Pseudobranchisd  pres- 
ent.   Branchiostegals  6.    Gill-rakers  short,  tubercle-like.    Opercle  witl^ 
entire  edges.    Lower  limb  of  the  preopercle  well  developed,  the  angfe 
nearly  a  right  angle,  its  inner  edge  with  a  raised  crest.    Bones  of  the 
head  cavernous,  as  in  Acerina  and  Ericymba,    Cranium  with  a  raisaJ 
crest,  which  does  not  extend  to  the  occiput. «  Scales  moderate,  rather 
thin,  adherent,  their  edges  strongly  ctenoid.    Lateral  line  continaons. 
Dorsal  short,  median ;  ventrals  anterior,  just  in  trout  of  the  dorsal, 
8-rayed;    pectorals  narrow,  placed  rather  higher  than  usual;   and 
small;  caudal  forked;  adipose  fin  present,  smaU.    Stomach  siphonal, 
with  about  10  well-developed  pyloric  cceca.    Ova  rather  large,  not  fall- 
ing into  the  abdominal  cavity  before  exclusion.    Air-bladder  present 
Small  fishes  of  the  fresh  waters  of  the  cooler  parts  of  America ;  a  sin- 
gle genus,  with  probably  but  one  species.    The  group  is  one  of  special 
interest,  as  it  combines  with  ordinary  Salmonoid  characters  the  structure 
of  the  head  and  mouth  of  a  Percoid,  resembling  notably  the  European 
genus  Acerina, 

(PeroopsidcB  Giinther,  vi,  207.) 

152.— PEBCOPSIS  Agassiz. 
Trout  Perch. 

<Aga88iz,  Lake  Saporior,  1850,  284:  type  Peroop8i$  guttatua  Ag.) 

Characters  of  the  genus  included  above,  {^^spxijy  perch ;  d^cc|  appear- 
ance.) 

519«  P.  grvttatns  Agassiz. 

Pale  olivaceous,  a  silvery  stripe  along  the  lateral  line,  becoming  ob- 
solete forwards;  upper  parts  with  obscure  round  dusky  spots  made  of 
dark  points.  Head  slender  and  conical.  Mouth  small,  sabinftEior, 
maxillary  not  nearly  reaching  front  of  orbit.   Caudal  peduncle  kHig  voi 
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slender.  Pedtoaeam  silvery.  Head  3|  in  length;  depth  about  4^.  D. 
11 ;  A.  8 ;  Lat.  1.  50.  L.  G  inches.  Spawns  in  spring.  Delaware  Eiver 
to  Elansas  and  northward ;  abundant  in  the  Great  Lakes.  One  of  our 
most  remarkable  fishes. 

(Agassiz,  Lake  Superior,  1850,  288;  Giiutlier,  vi,  207:  1  PeroopaU  hammandi*  Gil>, 
Proc.  Acad.  Nat.  Sci.  Phila.  1864,  151.) 

Oedee  N.-HAPLOMI. 

(The  Haplomoua  IHshea,) 

"So  precoracoid  arch.  Parietal  bones  separated  by  the  supraoccipital. 
A  symplectic.  Opercular  bones  present.  Anterior  vertebrae  unaltered. 
Pharyngeal  bones  distinct,  the  superior  directed  forwards,  three  or  four 
in  number,  the  inferior  not  falciform.  No  interclavicles.  Mouth  with 
teeth.  Air-bladder  with  a  pneumatic  duct.  Ventral  fins  abdominal, 
rarely  wanting;  pectoral  fins  placed  low;  dorsal  fin  more  or  less  pos- 
terior, usually  without  spines.  Head  and  body  usually  with  cycloid 
scales.  No  adipose  fin.  Species  chiefly  inhabiting  fresh  water.  {dTzXodi;^ 
simple;  (^/io?,  shoulder;  in  allusion  to  the  want  of  the  precoracoid  arch.) 

(Physostomi  part  (families  Esocida!,  UmbridcPy  Cyprinodontida  and  Heieropygii)  Giin- 
ther,  vi,  vii.) 

ANALYSIS  OF  FAMILIES  OF  UAPLOMI. 

o.  Margin  of  upper  jaw  formed  by  premaxillaries  alone;  ovoviviparons. 

h.  Vent  jngalar ;   premaxiUaries  scarcely  protractile AMBLYOPSiDiE,  48. 

hb.  Vent  abdominal ;  premaxiUaries  freely  protractile Cyprinodontidje,  49. 

aa.  Margin  of  npper  jaw  formed  laterally  by  the  maxillaries;  premaxUlaries  not  pro- 
tractile. 

0.  Jaws  not  produced ;  teeth  vllliform,  equal Umbrid^,  50. 

CO.  Jaws  produced ;  teeth  cardiform,  unequal EsociDiE,  51 . 

Family  XLVIII.— AMBLYOPSID^. 

(The  Blind  fishes.) 

Body  moderately  elongate,  compressed  behind.  Head  long,  de- 
pressed. Mouth  rather  large,  the  lower  jaw  projecting ;  premaxiUa- 
ries long,  scarcely  protractile,  forming  the  entire  margin  of  the  upper 
jaw.  Jaws  and  palatines  with  bands  of  slender  villiform  teeth.  Bran- 
chiostegals  about  6.  Gill-rakers  very  short.  PseudobranchicB  con- 
cealed.   Gill-membranes  more  or  less  completely  Joined  to  the  isthmus. 


• 


Head  larger,  3^  in  length,  exclusive  of  caudal ;  dorsal  higher,  the  longest  ray  4} 
in  length ;  anal  higher,  longest  ray  6  in  length ;  pectoral  equals  height  of  dorsal ; 
Tentral  5|  in  length,  reaching  vent,  T^hich  is  nearer  snout  than  margin  of  caudal  fin. 


( 


€ 
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flead  iiiikiMl,  \ho  surfacf  soiiirtiincs  (.•n>S'iiCMl  by  papillary  ridges.  Body 
with  small  ryflt)i<l  scah's,  inv;iiilarly  plained.  No  latenil  line.  Tent 
jiij;:ular,  rlosc  hrhinil  ilh*  ;^ill-op(Miin;j:s.  Veiitnil  fins  small  or  wanting; 
piHJlorals  inoih'ialf.  iust'ilcd  liiuiu'i  than  in  most  soft-nivod  tishes;  Aor- 
sal  without  s[)iiu*,  nrarly  opposite  tlu'  anal;  caudal  truncate  or  rounded. 
Cranium  without  JuiMlian  crest.  Stomach  ciccal,  with  one  or  two  p^vloric 
api)cn(la'iv:s.  Air-blaihlcr  present.  (^ vary  single.  Some  (anil  pmlMibly 
all)  of  tlu»  species  are  ovo viviparous.  In  two  of  the  genera  the  cyi'sare 
verv  rudimentary  ami  hidden  under  the  skin,  and  the  bodv  is  tniu>la- 
cent  and  colorless.  Fishes  of  small  size,  living  in  subten^aneau  streams 
and  ditches  of  the  Central  and  Southern  United  States.  Three  geuera 
and  four  si)ecies  an*  ••  all  of  the  family  yet  known,  but  that  othei-s  will  be 
discovered,  and  th<»  ran^e  of  the  i»resent  known  si>ecies  exteudetl,  is  very 
l>robal)le.  The  ditclurs  and  small  streams  of  the  lowlands  of  our  south- 
ern coast  will  undoubtedly  be  found  to  be  the  home  of  numerous  iudi- 
viduals,  and  perhaps  of  new  species  and  genera,  while  the  subterranean 
streams  of  the  ('entral  portion  of  our  country  most  likely  contain  other 
species.''     {l^utnam.} 

{UvU'ropiiffii  VtiiwXhv.w  vii,  1.  *2.) 

a.  Ev<^s  rndiinfiitarv,  itoiu'calod  :  hodv  colorless. 

b.  Ventral  lins  jiri'srnt Amblyopsi?.  li* 

hi).  Vonirjil  tins  4»])solfti' .^Typhuciithts.  l^"* 

CM.  Kvi's  developed ;   l»od y  colore<l ;  ventralrt  obsolete CholooaSTEB.  Iw- 

153.— AHIBLYOPSIS  D.  Kay. 
(DeKay,  New  York  Fauna,  Fish.  lt!4'2,  187:  tyi>c  Amhl y apsis  apelceus  DeKay.) 

Eyes  ruilimentary,  concealed  under  the  skin.  Surface  of  head  crossed 
by  vertical  tactile  rid'^^es.  Gill-membranes  fully  joined  to  isthmus.  ^^^' 
tral  fins  i)resent,  quite  small,  close  to  anal.  Colorless  lisbes  of  sinuU 
size,  inhabiting  the  cave-streams  in  the  limestone  regions  of  the  West- 
ern States.     (/2;/.,S^A')-,  obtuse;  o\''i'c,  vision.) 

520.  A.  spclrous  DeKay. 

Colorless.  Mouth  comi)aratively  largo,  the  length  of  its  cleft  about 
equal  to  base  of  dorsal.  Pectorals  reaching  front  of  dorsal;  cand** 
long,  rather  pointed.  One  pyloric  coecum.  Head  3  in  length;  d€p* 
^.  D.  9;  A.  8;  V.  4;  P.  11.  L.  5  inches.  Subterranean  streams  of 
Kentucky  and  Indiana. 

(DoKay,  New  York  Fauna,  Fish.  187;  Giintlier,  vii,  2;  Pntnaniy  Amer.  Natl*-'-' 
30,  fig.) 

154.— TrPII£.I€HTnFS  Glrard. 

(Girard,  Proc.  Acad.  Nat.  Sei.  Phila.  1859,  G2:  type  Typklickikyi  aubtamnmO'^) 

This  genus  differs  from  Amblyoj^sls  only  in  the  absenoe  of  tbe  veotiv 
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fins.    The  species  are  of  smaller  size,  aud  are  found  in  the  same  waters. 
(tw^^Ioc,  blind ;  iz^tx;^  fish.) 

£(9 1.  T.  sobterrancas  Grd. 

Colorless.  Head  rather  blunter  and  broader  forwards  than  in  A. 
^Ubus,  Mouth  smaller,  its  cleft  shorter  than  base  of  dorsal.  Pecto- 
rals scarcely  reaching  dorsal.  One  pyloric  coecum.  D.  7  or  8;  A.  7 
or  8.  L.  2  inches.  Subterranean  streams  of  Kentucky,  Tennessee,  and 
Alabama. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  62;  Patnam,  Amer.  Nat.  1872,  30,  fig.) 

155.— CHOE.OGASTEB  Agassiz. 
(Agassiz,  Amer.  Joum.  Sci.  Arts,  xvi,  135,  1853:  type  Chologaster  oomutus  Ag.) 

This  genus  has  the  general  characters  of  Amblyapais^  but  differs  in 
the  absence  of  ventral  fins  and  in  the  fully  developed  condition  of  the 
eyes,  which  are  small  and  lateral.  The  species  are  not  pellucid,  but 
colored  like  ordinary  fishes.  No  i)apillary  ridges.  Pyloric  co&ca  2. 
Ditches  and  cave-streams.  (;fa;Aoc,  maimed ;  ^^atfrry^,  belly;  in  allusion 
to  the  abortive  ventrals.) 

532.  €.  cornatas  Ag. 

Yellowish  brown,  dark  above;  sides  with  three  dark  longitudinal 
stripes,  becoming  dots  on  the  tail;  middle  rays  of  caudal  fin  dark; 
fins  otherwise  uncolored.  Mouth  moderate,  oblique,  the  maxillp-ry  not 
extending  to  the  eye.  Pectorals  reaching  nearly  to  front  of  dorsal, 
perfect,  small.  Snout  with  two  horn-like  projections.  Head  3J ;  depth 
45.  D.  8  or  9;  A.  8  or  9.  L.  2  J  inches.  Ditches  in  a  rice-field,  Wacca- 
maw,  S.  C.    {Putnam.) 

(Agassiz,  Amer.  Jonm.  Sci.  Arts,  1853,  135;  Giinther,  vil,  2;  Patnam,  Amer.  N.at. 
1872,  30.) 

598.  Cf.  agrasslzl  Patnam. 

Uniform  light  brown;  fins  somewhat  speckled.  Head  4  in  body,  its 
length  scarcely  greater  than  the  greatest  depth.  Pectorals  reaching 
little  more  than  half  way  to  front  of  dorsal.  D.  9;  A.  9.  L.  IJ  inches. 
(Putnam.)    Subterranean  streams  in  Tennessee  and  Kentucky. 

(Putnam,  Amer.  Nat.  1872,  30,  fig.) 

A  specimen  of  Chologaster  obtained  by  Prof.  S.  A.  Forbes  in  a  cave- 
stream  of  Southern  Illinois  does  not  agree  well  with  either  of  the  above 
species.  The  following  description  has  been  furnished  us  by  Professor 
Forbes : 

The  bead  is  7i»«  long,  and  the  body,  witboat  head  or  tail,  19™«.  Head  in  length, 
tberefoTBy  3}  times.    The  eye  is  above  and  well  behind  the  maxillary,  and  goes  aboat 
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G  in  h(\u\.  Tin?  jM^rToral  n»ar]i«'H  luilt*  way  to  tlic  dorsal.  Tlio  color  is  pn^ciselj  aa de- 
srrilMMl  for  an-nntus,  t'X(«*pt  that  the  iiiMltllt'  slri])i'  is  doridodly  palter  than  thi' ^niund 
color  ot*  th(»  body,  hut  <lark<T  on  tho  lu'ad,  tho  cliaiij;n  Ixnn^j:  abrnpt  ai  the  opvnuiji 
margin.  Tlu*  caudal  liu  is  dark  hrown,  with  s;^vcral  viirtical  rows  of  whitft  bihfck^or 
blotidics  riinnini;  at:n>S'i  \hv  rays.  Tbr  aufcrinr  part,  of  tlu^  dorsal  is  similar  in c<»li>r, 
bnt  paler.  Total  length  a  trill*'  omt  an  inch.  A  scale  from  tho  rvjifion  mcutiomU  !jy 
Putnam  is  bimilar  to  that  of  a^v/t^/^t,  bnt  with  5  or  (>  concentric  liucii  and  3  radiating 
furrows. 

The  specimen  thus  aixnM*s  with  conintun  in  position  of  cyo  and  plan  of  markin|:», 
with  affanfii:i  in  len<::ih  nf  peetor.ils  and  structure  of  scales,  is  intermediate  in  li'iinth 
of  head,  and  agn'cs  with  neither  in  color  of  caudal  and  dorsal  and  lint  of  middU 
baud.     {I'orbcHj  in  lit.  Xoveniber  4,  l'!'*^(>.) 

Family  XLIX.— CYPRINODONTIDiE. 

( The  ViiprinodonU.) 

Boily  oblong  or  inodenitely  elongate,  compressed  behind,  depressed 
forwards,  covered  with  nith(»r  large  cycloid  scales,  which  arc  adherent 
and  regularly  arranged.  No  Literal  line.  Ilead  scaly,  at  least  above. 
Mouth  terminal,  small,  the  lower  jaw  usuallj'  i)rojecting;  margin  of  the 
upper  jaw  formed  by  the  premaxillaries  only;  premaxillarie^  stoiij:, 
extremely  i)rotr;ictile.  Teeth  incisor-like  or  villi  form,  sometimes  present 
on  the  vomer,  but  usually  in  the  jaws  only;  lower  i>haryuge4ils  sei>a- 
rate,  with  cardiform  teeth.  Gill-membranes  somewhat  connected,  free 
from  isthmus;  gill-rakers  very  short,  thick.  Branchiostegals  4-C. 
rseudot)ranchiiB  none.  Dorsal  fin  single,  inserted  posteriorly,  of  soft 
rays  only,  rarely  with  a  single  spine  or  a  rudimentary  spinous  dorsal; 
caudal  fin  not  forked ;  ventral  fins  abdominal,  rarely  wanting ;  pectoral 
tins  ins(?rted  low;  no  adipose  fin.  Stomach  not  coecal,  without  pyloric 
appendages.  Air-bladder  simi)le,  often  wanting.  Sexes  usually  uulik^'! 
the  fins  being  largest  in  the  males.  Most  or  all  are  ovoviviparous, 
the  young  well  developed  at  time  of  Inrth.  Fresh-water  fishes  of  South- 
ern Euroi)e,  Asia,  Africa,  and  America,  some  of  them  occurring  in  bays 
and  arms  of  the  sea.  They  are  mostly*  of  small  size,  and  the  species  are 
very  difficult  of  determination.    Genera  30;  species  about  140. 

{Cyprinodoniidvs  G\iu.X\i*iT^  vi,  29l)-35ti.) 

Note. — In  the  followiug  aualyHM  the  genera  known  from  Mexico  are  also  included, 
their  names  being  placed  in  italics. 

•  Intestinal  canal  comparatively  short,  little  convoluted  ;  teeth  mostly  fixed;  dentny 

bones  firmly  j oined.    (  Camhora, ) 
a.  Anal  fin  of  the  male  not  mmlified  into  an  intromittent  organ. 
}>.  Teeth  incisor-like,  notched ;  insertion  of  dorsal  nearly  opposite  ventnlf.  iPt 

prinodontince,) 
0,  Teeth  in  a  single  scries ;  body  short  and  deep. 
d.  Dorsal  very  long,  with  16-ld  rays,  the  first  spine-like.  ..JORDAHXIXi)  1S& 
dd.  Dorsal  short,  of  10-U  xa^a,  the  first  ray  small CTPBDiaDOir,  157* 


»• 
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M.  Teeth  all  pointed;  ventrals  present.    (Fundulince.) 

«.  Tee);h  in  more  than  one  series ;  air-bladder  present. 
/.  Dorsal  fin  comparatively  large  and  well  forward,  its  rays  usually  more 

than  11  and  the  first  ray  usually  in  front  of  the 

anal '. Fundulus,  158. 

//,  Dorsal  fin  small  and  posteriorly  placed,  its  rays  usually  7-10,  and  the 

first  ray  generally  behind  the  front  of  the  anal. 

g.  Anal  fin  small Zygonectes,  159. 

ce.  Teeth  in  one  series ;  dorsal  fin  in  advance  of  anal. 

h.  Dorsal  and  anal  fins  short,  each  with  9-13  rays Lucania,  160. 

hh.  Dorsal  and  anal  fins  long,  each  with  more  than  20  rays. 

Girardinichthya, 
aa.  Anal  fin  of  the  male  advanced,  modified  into  a  sword^shaped,  intromittent 

organ.     (AnablepincB,) 
i.  Eye  normal  (t.  e.,  not  divided  into  two  portions  by  a  horizontal 

partition) ;  teeth  in  bands. 
j.  Jaws  not  produced. 

it.  Dorsal  fin  long,  14-16  rays Paeudoxiphophorus, 

kk.  Dorsal  fin  short,  9-10  rays Gambusi a,  161. 

j;.  Jaws  much  produced Belonesox, 

TntoMitinal  canal  elongate,  with  numerous  convolutions ;  anal  fin  in  the  male  usually 

modified  into  an  intromittent  organ ;  dentary  bones 
loosely  joined;  teeth  movable.     (Limnophagas,) 
I.  Teeth  all  pointed.     (PcccilUnas.) 
'*         m.  Teeth  in  more  than  one  row;  dorsal  more  or  less  in 

advance  of  the  anal,  greatly  enlarged  in  the  male. 
n.  Caudal  fin  in  the  male  with  its  lower  lobe  much  pro- 
duced; dorsal  fin  long,  of  12  or  more  rays. 

Xiphophorua, 
nn.  Caudal  fin  normal,  alike  in  the  two  sexes. 
o.  Dorsal  fin  long,  of  more  than  12  rays. 

MOLLIEXESIA,  162. 

00.  Dorsal  fin  short,  of  less  than  12  rays . .  P(ECILIa,  163. 
Mm.  Teeth  in  a  single  series ;  dorsal  fin  short. 
p.  Dorsal  inserted  in  advance  of  anal. 

PlatypceoiluB. 
pp.  Dorsal  inserted  posteriorly  t<o  anal. 

GiRARDINUS,  164. 

IL  Teeth  incisor-liko,  tricuspid  (  Goodeina) Goodea. 

156* — JOBDANEIjEiA  Goode&  Bean. 
(Goode  A  Bean,  Proo.  U.  S.  Nat  Mus.  ii,  177, 1879:  type  Jordanella  florida  G.  ScB.) 

Body  shorty  deep,  compressed.  Head  short.  Mouth  small,  very  pro- 
tractile, the  lower  jaw  the  longerj  lips  full.  Jaws  each  with  a  single 
series  of  rather  broad,  wedge-shaped,  incisor  teeth,  the  cutting  edge  of 
which  is  deeply  notched,  usually  trifid.  Branchiostegals  5.  Dorsal  flu 
elongate,  the  number  of  rays  16-18,  the  first  being  a  robust  spine;  in- 
bertion  of  dorsal  fin  behind  ventrals,  in  advance  of  front  of  anal,  its 
last  ray  beliind  the  last  of  anal ;  dorsal  fin  not  greatly  elevated.  Anal 
fin  shorter  and  smaller,  similar  in  both  sexes;  ventral  fins  small,  with 
a  scale  at  base;  caadal  fin  rounded ;  pectorals  short  and  small.    Intes- 
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tinal  canal  rather  long;   three  times  length  of  body.     Sexes  similar. 
(Dedicated  to  David  S.  Jordan.) 

524.  J.  floridae  Goodo  &  Beau.. 

Body  ovate,  short  and  deep,  with  elevated  baek,  deep  caudal  pe- 
duncle, and  steep  profile.    Head  moderate,  flat  and  broad  between  the 
eyes,  its  profile  less  steep  than  that  of  the  back.    Eyes  large,  3J-4  in 
head.     Mouth  small,  anterior,  th<3  lower  jaw  projecting.     Scales  mod- 
erate, the  humeral  scale  not  much  enlarged.    Dorsal  fin  inserted  mid- 
way between  snout  and  base  of  caudal,  its  first  vay  robust  and  spine- 
like, grooved  behind,  logger  than  the  diameter  of  the  eye,  and  about  ^ 
as  high  as  the  succeeding  soft  rays.    Fins  all  rather  low,  the  ventrali^^ 
reaching  just  past  the  vent.     Scales  with  strong   concentric  striae:^ 
Color   oliva€eous;    sides  orange  or  brassy,  with  a  broad  steely-blu 
stripe  along  each  series  of  scales;  4  or  5  vague,  diffuse,  black  v( 
tiCal  bars,  most  distinct  in  the  young,  nearly  obsolete  in  the  adult;  a 
large,  diffuse,  dusky  blotch  on  the  sides,  below  the  dorsal  spine;  fin* 
mostly  dark,  the  dorsal  barred  or  speckled  in  the  males,  nearly  plain 
in  the  females,  sometimes  a  dusky  blotch  on  its  last  rays;  body  and 
fins  everywhere  finely  punctulate  with  black ;   a  dark  bar  below  eye. 
Head  3J;  depth  2-2^.     D.  I,  IC,  or  1, 17;  A.  1, 11,  to  1, 13;  Lat.  1. 25-27; 
L.  transv.  11  or  12.    L.   1^  inches.    Streams  of  Central  and  Eastern 
Florida;  abundant.    The  above  description  from  specimens  taken  by 
Dr.  J.  A.  Henshall  in  San  Sebastian  Eiver.    The  original  types  were 
from  Lake  Monroe.    Herbivorous,  at  least  in  part. 

(Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  117,  1879.) 

157,— CITPRINODOIV  Lac6pMe. 
(Lehias  Cuvier.) 
(Lac^p^dc,  Hist.  Nat.  Poiss.  v,  486, 1803:  type ^Cyprinodon  rariegatuB  Lao.) 

Body  very  short  and  stout,  the  back  somewhat  elevated.  Month 
small.  Snont  short.  Teeth  moderate,  incisor-like,  tricuspid,  in  a  sin- 
gle series.  Scales  very  large;  humeral  scales  usually  enlarged.  Dor- 
sal fin  moderate,  inserted  in  advance  of  front  of  anal ;  its  first  ray  not 
enlarged;  anal  smaller;  ventral  fins  small.  Intestinal  canal  little 
longer  than  body.  Gill-membranes  considerably  united,  free  from  the 
isthmus.  Chubby  little  fishes,  inhabiting  the  brackish  waters  of 
America,  Southern  Europe,  and  Northern  Africa;  sometimes  liTing  in 
hot  salt  springs.    {xuT:ptvo<;^  carp;  d^wv,  tooth.) 
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5S5.  €•  variegatas  Lac. 

Body  short  and  deep,  the  back  considerably  arched.  Mouth  as  in 
the  others,  small  and  terminal.  Humeral  5c;ile  4  times  the  size  of  the 
others.  Eye  longer  than  snout,  3.^  in  head,  less  than  interorbital 
space.  Origin  of  dorsal  about  midway-  of  body,  behind  ventrals  in  old 
specimens,  rather  in  advance  in  the  young;  males  with  the  dorsal  fin 
elevated,  but  not  reaching,  when  depressed,  nearly  to  caudal.  Male 
fish  dusky,  with  only  traces  of  bars;  caudal  fin  with  a  dusky  bar  at 
base  and  on  posterior  edge;  tips  of  dorsal  and  anal  dusky;  the  scales 
in  the  breeding  se:ison  with  small  tubercles.  Female  olivaeeous;  sides 
silvery,  with  darker  bars  and  irregular  markings;  a  dark  bar  at  base  of 
caudal ;  a  dark  spot  on  i)Osterior  part  of  dorsal.  Head  3^ ;  depth  2^. 
D.  10;  A.  10;  scales  25;  L.  transv.  11.  L.  <?  2J  inches;  9  1^  inches. 
Gape  Cod  to  Mexico,  in  brackish  waters,  entering  sti'eams. 

(Lac^p^do,  Hist.  Nat.  Poiss.  v,  486:  Lehias  ovinvs  DeKay,  New  York  Fauna,  Fish. 
215;  GUuther,  vi,  303:  Cijprinodon  bocinus  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  18&J, 
38D:  Cyprinodon  bovinus  Giranl,  U.  S.  Mex.  Rjuud.  Snrv.  Ichth.  67:  Cijprinodon  borinua 
GUnther,  vi,  307:  Cyprinodon  eximiua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  158.) 

536.  C.  fflbbosas  Baird  <&  Girard. 

Similar  to  the  preceding,  but  the  body  still  deeper  and  the  back  and 
fins  still  more  elevated ;  the  scales  apparently  somewhat  smaller ;  anal 
much  smaller  than  dorsal ;  coloration  similar  to  that  of  0.  variegatus. 
Head  2!^;  depth  1^.  D.  10;  A.  11;  Lat.  1.  28;  L.  transv.  14.  Indi- 
anola,  Texas.    (Girard.) 

(Daird  &  Gmird,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Girard,  U.  S.  Mex.  Bound. 
Siirv'.  Ichth.  67.) 

597.  C.  latifasciatas  Gariuan. 

Form  and  dentition  of  0.  gibhosus.  Black  caudal  band  much  wider; 
a  light  band  from  middle  of  opercle  to  lower  half  of  caudal ;  a  dark 
band  above  this,  separated  by  a  narrower  band  of  light  from  the  dark 
olive  of  the  back;  silvery  color  of  belly  separated  from  the  light  band 
on  the  flanks  by  a  short  band  of  brown;  fins  clouded  with  brown;  cau- 
dal with  a  narrow  dark  band  across  its  base  and  a  broad  one  across  its 
extremity.  Head  4  in  total  length;  depth  3.  D.  12;  A.  11;  V.  G;  P. 
14;  Lat  1.  30;  L.  transv.  11.    Parras,  Coahuila,  Mex.    (Oarman.) 

(Garxnau,  BaU.  Mub.  Comp.  Zoiil.  viii.  No.  3,  92, 1881.) 
598*  C  eleeranii  Baird  &  Girard. 

Body  more  elongate  than  in  any  of  the  i)receding;  the  upper  outline 
of  the  head  less  depressed,  so  that  the  profile  is  continuous ;  fins  low, 
the  dorsal  quite  small ;  its  rays  scarcely  extending  to  the  beginning  of 
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the  caudal  peduncle.  Bluish  black,  sides  somewhat  variegated  with 
darker,  the  males  somewhat  spotted ;  edge  of  caudal  Hq  black  in  the 
male;  a  black  patch  on  last  rays  of  dorsal  in  the  female.  Head  3j; 
depth  2  to  3.  D.  II ;  A.  10;  scales  2G-12.  L.  2^  inches.  Eio  Grande. 
(Girard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1853,  389;  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  66.) 

9U9.  €•  calirorniensis  Grd. 

"  It  maj'  be  easily  distinguished  from  its  congeners  in  North  America, 
by  its  uniform  system  of  coloration  which  exhibits  neither  bands  nor 
spots.  The  general  aspect  of  its  body  is  rather  short  and  deep,  except 
in  the  young  which  assume  a  subfusiform  appearance.  The  hvrgest 
specimens  which  we  have  examined  measure  about  an  inch  and  a  half 
in  total  length.  The  hea<l  constitutes  the  fourch  of  the  length,  the  snout 
being  abruptly  rounded  off.  The  mouth  is,  proportionally  speaking, 
of  medium  size,  whilst  the  eye  is  rather -small,  subcircular;  its  diameter 
entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
dorsal  fin  is  l^igher  than  long,  and  superiorly  convex  j  its  interior  margin 
being  nearer  the  apex  of  the  snout  than  the  posterior  margin  of  the 
caudal.  The  anal  fin  is  nearly  as  large  as  the  dorsal,  deeper  than  long, 
inferiorlj'  convex,  particularly  upon  its  posterior  half.  The  caudal  is 
posteriorly  truncated,  nearly  linear.  The  veutrals  are  small,  project 
beyond  the  vent  and  reach  almost  the  origin  of  the  anal.  The  pectorals 
are  well  developed,  rounded  off,  extending  as  far  as  a  vertical  line  drawn 
at  the  insertion  of  the  veutrals.  The  raj^s  are :  D.  10  +  1 ;  A.  11 ;  C. 
3,  1,  8,  8,  1,  3;  V.  7;  P.  12.  The  scales  are  much  deeper  than  long, 
anteriorly  truncated  and  posteriorly  rounded  off  or  convex.  The  color 
is  olivaceous  brown,  with  a  dark  grayish  tint  along  the  back,  imd  a 
golden  tint  beneath.''    (Oirard.)    San  Diego,  California. 

(Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  ld")9,  157.) 

530.  €•  niacalarias  Baird  &  Girard. 

Apparently  very  similar  to  C.  variegatus;  the  female  dark  above, 
with  dark  bars  on  the  sides  and  a  dark  shade  across  the  dorsal  flu ;  fins 
rather  small.  Head  3§ ;  depth  2-2^.  D.  IO5  A.  11;  scales  26-9.  L.  2 
inches.    Eio  Gila.    (OirardJ) 

(B.ife  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Girard,  U.  S.  Mex.  Bound.  Surr. 
Ichtb.  68.) 

531.  C.  carpio  Giintber. 

Slenderer  than  (7.  variegatus;  humeral  scale  scarcely  larg^*  than  tbe 
others}  dorsal  fln  inserted  slightly  behind  ventrals;  eye  8}  in  head^  a 


49.   CYPRINODONTID^ — ^FUNDULUS.  331 

Jittle  shorter  than  snoat;  olivaceous,  silvery  below.    Head  3-;  depth 
^i.    D.  11 5  A.  10;  scales  25-10.    "America.^    {Oilnther.) 

(Gunther,vi,306.) 

15§.— FUlVDUIiUS  Lac^pMe. 
KilUjiahes. 

{Hydrargyra  Lac^pMe:  Xeniama  Jordan.) 

Lac^p^de,  Hist.  Nat.  Polss.  y,  37,  1803:  type  FunduluB  mudfish  Lac^pMe  =  CoHtif 
heteroclita  L.) 

Body  rather  elongate,  little  elevated,  compressed   behind.     Mouth 
*::iioderate.    Jaws,  each  with  two  or  more  series  of  pointed  teeth,  usually 
^^'orming  a  narrow  band.    Bones  of  the  mandiole  firmly  united.    Scales 
'^"Tioderate.     Branchiostegals  4-6.     Preopercle,  preorbital,  and  mandi- 
^^Dle  with  mucous  pores.    Dorsal  and  anal  fins  similar,  moderately  devel- 
^Dped  or  rather  large,  the  dorsal  usually  inserted  in  front  of  the  anal. 
"Ventrals  well  developed.     Air-bladder    present.     Sexes  differing   in 
^or,  size,  and  development  of  the  fins,  the  anal  fin  in  the  male  nor- 
mal.    Intestinal  canal  short.     Species  very  numerous,  mostly  Ameri- 
can, inhabiting  fresh  waters  and  arms  of  the  sea.    They  are  the  largest 
in  size  of  the  Cyprinodonts,  and  some  of  them  are  very  brightly  colored. 
(Laitm  funduSj  bottom,  the  supposed  abode  of  the  ^^Fundulus  mudfish.^) 
The  species  may  be  divided  as  follows: 

*  I>OTiial  fin  beginning  in  advance  of  anal, 
t  Branchiostegals  6.    (Htdraroyra  Lac^p^e. ) 
a.  Males  with  dark  cross-bars  and  a  black  dorsal  spot ;  females  with  longitndiniil 

stripes majalia,  noampinua. 

aa.  Males  and  females  with  dark  cross-bars similiaj  zebra* 

aaa.  Males  without  sharp  markings,  the  scales  rough  in  spring ;  females  plain. 

parvipinnis, 
ft  Branchiostegals  5.    (Fundulub.) 

b.  Dorsal  long,  its  rays  16  or  17 ;  body  with  round  black  spots,  at  least  in  the 

male aeminolia, 

bb.  Dorsal  moderate,  its  rays  10-14. 
c.  Scales  rather  small,  40  or  more  in  a  longitudinal  series. 

d.  Cross-'bars  if  present,  black diaphanuSf  canflumtus* 

dd.  Cross-bars  silvery. 

e.  Teeth  smaU,  in  aband menana, 

•e.  Teeth  in  about  two  series,  the  outer  enlarged odinto. 

CO.  Scales  large,  lestf  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  cross-bais ;  females  with  black  bars ;  fins 

plain nigrofusciatus, 

ff.  Males  with  silvery  spots  and  bars ;  females  nearly  plain  olivaceous, 

or  barred  with  black heterocUtus, 

**  Dorsal  fin  beginning  above  or  slightly  behind  anal ;  fins  high.    (Xenisma  Jor.) 

ff,  Branchiostegals  5 ;  spots  in  regular  series oatenatui, 

gg,  Branchiostegala  4 ;  spots  irregular itelUfer, 
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*  Dorsal  fin  beginniug  in  advance  of  anal. 

t  Branchiostegals  G.     (Hydrar(/yra*  Lac6p^do.) 

a  Males  with  dark  cross-bars;  females  with  longitudinal  stripes. 

533.  F.  majalis  (Walb.)  Gthv.—Eniifish  ;  Maufish;  Bockfish, 

"Body  obloDg,  scarcely  elevated,  little  compressed;  head  rather  pro- 
longed anteriorly,  the  mouth  small,  terminal  and  very  oblique;  scaler 
rather  large;  dorsal  fin  moderate;  anal  flu  very  high  in  the  males,  mod- 
erate in  the  females ;  ventrals  long  in  the  males,  reaching  past  front  of 
aiml;  eye  moderate,  shorter  than  snout  and  than  interorbital  space;  a 
slight  angle  formed  by  the  profile,  in  front  of  the  eye,  due  to  the  greater 
flattening  of  the  snout.     Male  flshes  dark  olivaceous  above;  sides  sil- 
ver}^ or  somewhat  golden,  with  about  a  dozen  broad  transverse  bai^s  of 
the  color  of  the  back;  posterior  part  of  dorsal  fln  with  a  black  patch; 
fins  yellowish  or  pale.    Females  olivaceous  above,  white  below,  a  narrow 
black  band  along  sides  about  on  the  level  of  the  eye  and  as  wide  as  the 
I>upil;  below  this  two  similar  black  bars  anteriorly  and  one  posteriorly, 
the  upper  one  being  interrupted ;  one  or  two  black  bars  at  base  of  cau- 
dal.   Females  usually  larger  than  the  males.   A  large  specimen  taken  at 
Beaufort,  N.  C,  supposed  to  be  a  male  of  this  species  in  high  coloration, 
showed  the  following  colors  in  life:  Back  olive,  sides  and  belly  bright 
salmon  yellow ;  lower  fins  clear  yellow ;  pectorals  and  anal  with  some 
dusky;  i)osterior  edge  of  caudal  dark;  dorsal  nearly  all  black,  a  large 
black  oci'llated  spot  on  the  last  rays;  opercles  and  under  parts  of  head 
with  an  inky  sufl'usion;  cheeks,  top  of  head,  and  mouth  brouze  yellow; 
sides  with  about  18  narrow  dusky  vertical  bars.    Teeth  in  a  broad  band; 
an  outer  row  of  rather  large  teeth.    Oviduct  iulnate  to  first  anal  ray  for 
a  short  distance.      Head  3J;  depth  4.     D.  12;  A.  10;  Lat.  1.  36;  L. 
transv.  13.     L.  5-6  inches.    Cape  Cod  to  Florida,  the  largest  of  our 
Cyprinodontidce ;  abundant  in  shallow  bays. 

{Cohitia  rnajaUa  Walbaum,  Artedi,  Pise.  1*2, 1792:   Esox  flavtduB  Bfitoh.  Trans.  Lit.  & 
Phil.  Soc  N.  Y.  i,  4:^1);  Giinther,  vi,  a;i2:  Hydrargyra  nuijalis  C.  &  V.  XTiii,  207.) 

533*  F.  swamplnus  (Lac.)  Gthr. 

Very  similar  to  the  preceding,  but  the  scales  apparenily  somewhat 
smaller;  greenish  olive,  with  a  silvery  longitudinal  band,  and  12-15 
blackish  vertical  streaks.  Head  4;  depth  4^.  B.  6;  D.  14;  A.  12; 
Lat.  l.  43.    South  Carolina.    ( Val.) 

(Hydrargira  swampina  Lac^pMe,  Hist.  Nat.  Poiss.  v,  378;  GOnthery  tI,  383.) 


*  Lac^pkle,  Hist.  Nat.  Poiss.  v,  378,  ld03:  type  Hydrargira  •troayitoa  Lac    (^ 
water;  upyvpo^f  silver.) 
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aa.  Males  and  females  with  dark  cross-bars. 
5a4.  F.  siinilts  (Baird  &  Girard)  Gthr. 

Body  moderately  elongate.  Head  rather  pointed  and  elongate,  as 
in  F,  majalis.  Sexes  similarly  colored;  feoth  olivaceous  above;  the 
sides  silvery,  with  10-15  dark  vertical  bars;  males  with  an  ocellated 
spot  on  the  last  rays  of  dorsal.  Ventral  fins  short;  insertion  of  dorsal 
midway  between  front  of  orbit  and  end  of  candal.  Head  3 J;  depth  4. 
D.  11;  A.  8  or  9;  Lat.  1.  33;  L.  transv.  13.  Coast  of  Texas,  ascending 
streams. 

{Hfidrargyra  nmilis  Baird  &  Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1853,  389:  JJy- 
drargyra  aimilis  Girard,  U.  S.  Mex.  Bound.  Ichth.  68:  Fundulua  itimilia  GUnther,  vi,  323; 
Jordan,  Bull.  U.  8.  Geol.  Surv.  Terr,  iv,  400.) 

535.  F.  zebra  (Girard)  Gtbr. 

Body  elongate,  compressed,  subfusiform,  the  back  slightly  arched. 
Head  subpyramidal,  very  much  depressed.  Eye  4  in  head.  Fins  mod- 
erate; higher  in  the  males  than  in  the  females.  Scales  smaller  than  in 
jP.  similis  and  more  closely  imbricated.  Olivaceous  above,  with  a  black- 
ish spot  upon  each  scale;  sides  yellowish,  with  narrow  transverse 
black  bands  or  bars,  about  16  in  number,  more  conspicuous  in  the  males 
than  in  the  females,  and  extending  from  the  back  to  the  belly ;  inter- 
spaces wider  than  the  dark  bars.  Fins  plain.  Sexes  similar.  Head 
3^.     D.  13;  A.  14.     L.  3  inches.    Eio  Grande  in  ^ew  Mexico.    (Oirard.) 

(Hydrargyra  zebra  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  ItiSU,  60;  Gilnther,  vi,  324. 
Not  of  Deliay. ) 

aaa.  Males  without  sharp  markings;  scales  rough  in  spring.     Females  nearly  plain. 

536.  F.  parvipinnis  Girard. 

Male,  light  olive  green,  mottled  with  darker;  sides  with  silvery  and 
brassy  lustre;  lower  parts  yellow;  about  20  short  blacliish  cross-bars 
along  middle  of  sides,  broader,  plainer,  and  more  closely  set  behind ; 
sides  and  tins  with  dark  points;  upper  fins  dull  olive;  lower  yellow. 
Female  larger,  olive  green  above,  sides  not  barred,  with  an  obscure 
dusky  lateral  band  on  ciiudal  peduncle.  Fins  plain.  Fins  very  high 
in  the  male,  small  in  the  female.  Scales  large;  in  the  males  in  spring 
roughened  or  ctenoid  by  small  granulations  and  prickles,  similar  to  the 
nuptial  excrescences  of  some  Cyprinidce;  fins  also  rough.  Oviduct  form- 
ing a  sheath  at  base  of  first  ray  of  anal.  Head  3^ ;  depth  3§.  D.  13; 
A.  11 ;  Lat.  1.  38;  L.  transv.  12.  L.  4  inches.  Coast  of  California  from 
Point  Concepcion  southward ;  very  abundant  in  bays  and  lagoons. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  154 ;  Girard,  U.  S.  Pac.  R.  R.  Sorv.  x, 
303;  GUnther,  vi,  319;  Steindachner  Ichth.  Beitrllge,  v,  155, 187G.) 
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tt  Bra  nchiostegals  5.    (  Fundulus, ) 
h.  Dorsal  long;  its  rays  16  or  17. 

£(3Y.  F.  seminolfs  Girard/ 

Body  rather  stout.  Head  subpyramidal,  the  snoat  tapering.  Eye 
4^  in  head.  Dorsal  fin  high,  its  origin  nearer  apex  of  snout  than  origin 
of  caudal;  anal  deeper  than  long.  Ventrals  not  reaching  vent.  Scales 
deeper  than  long,  of  moderate  size.  Dark  brown  with  large  round 
black  spots,  the  spots  corresponding  to  the  scales,  upon  their  line  of 
intersection.  Dorsal  and  caudal  spotted.  Head  3§;  depth  3§.  D.  17; 
A.  13;  V.  6.    Florida.    (Oirard.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  59;  Gtinther,  vi,  325.) 

hb.  Dorsal  moderate,  its  rays  11-14. 

c.  Scales  rather  small ;  more  than  40  in  a  longitudinal  series, 
d.  Cross-bars  blackish. 

53§.  F.  diaphnnas  (Le  S.)  Ag.— Spring  Minnow. 

Body  rather  slender,  not  elevated,  compressed  posteriorly.    Head 
moderate;  quite  flat  above.    Fins  not  large;  dorsal  and  anal  rather 
low;  ventrals  scarcely  reaching  vent  in  the  females;  somewhat  longer 
in  the  males.     General  color  olivaceous;  sides  silvery;  15-25  narrow, 
irregular  blackish  cross-bars  on  the  sides;  back  always  more  or  less 
spotted  with  blackish;   fins  nearly  plain.     Teeth  .pointed,  the  outer 
not  much  enlarged.     Head  4  ;  depth  4*.     Eye  large,  3J  in  head.    D. 
13;  A.  11;  Lat.  1.  40;  L.  transv.  12.    L.  4  inches.    Coasts,  ascending  all 
streams  to  their  fountain  heads.    Abundant  in  va,rious  tributaries  of 
the  great  lakes,  Upper  Mississippi,  west  to  Colorado,  and  in  ponds  and 
streams  of  the  Middle  and  Eastern  States. 

(Hydrargijra  diaphana  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  1817,130:  H^drargyra 
muWfasdata  Le  Sueur  1.  c.  131 :  Fundulus  multifasciatus  Gtinther,  vi,  324,  and  of  moM 
writers;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  67.) 

539.  F.  conflaentus  Goode  Sc  Bean. 

Yellowish,  with  a  longitudinal  streak  along  each  row  of  scales  and 
about  14  distinct  irregular  vertical  dark  bands.  Head  low,  flat.  Snoat 
not  produced.  Interorbital  space  2  in  length  of  head,  eye  4  in  head. 
Origin  of  dorsal  midway  between  tip  of  caudal  and  middle  of  eye. 
First  ray  of  anal  under  second  of  dorsal.  Anal  higher  than  long. 
Scales  crowded.  B.  probably  5.  Head  3^;  depth  3|.  D.  10;  A.  10; 
Lat.  1.  45.    Lake  Monroe,  Florida.    (Ooode  dk  Bean.) 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  118.) 
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dd.  Cross-bars  silvery. 

e.  Teeth  in  bands,  the  outer  not  enlarged, 

540.  F.  menona  Jordan  &  Copeland.  • 

Body  elongate,  slightly  compressed,  not  elevated ;  head  long  and  large, 
rather  narrow  above,  the  iuterorbital  space  half  wider  than  eye,  which 
ifi  4  in  head.  Dorsal  moderate,  inserted  in  advance  of  the  anal,  which 
is  short  and  deep;  paired  fins  short;  vent  midway  between  eye  and  base 
of  caudal.  Color  (^)  dark  olive  brown,  with  about  16  shining,  silvery, 
vertical  bands,  which  are  narrower  than  the  dark  interspaces;  the  inter- 
spaces broadest  behind;  fins  plain;  teeth  pointed,  curved,  outer  little 
enlarged.  Head  3|;  depth  5.  D.  12;  A.  10;  B.  6;  scales  48-12.  L. 
3}  inches.    Rock  River,  Wisconsin. 

(Jordan  «fe  Copeland,  Proc.  Acad.  Nat.  Sci.  Phila.  I'^T,  68.) 
ee.  Teeth  in  about  two  series,  the  outer  enlarged. 

4<it«  F*  adinla  J.  &  G.  n6m.  sp.  nov. 

Body  short,  deep,  and  compressed ;  head  moderate,  broad,  and  flat 
above,  the  iuterorbital  space  rather  more  than  half  greater  than  the 
width  of  the  eye;  eye  4  in  head;  dorsal  and  anal  fins  rather  large;  dor- 
sal inserted  almost  exactly  over  fiont  of  anal ;  teeth  mostly  in  two  series, 
the  outer  very  strong;  vent  midway  between  eye  and  base  of  caudal; 
scales  small,  closely  imbricated.  Color  olivaceous,  with  15  to  20  silver 
cross-bars,  almost  as  wide  as  the  interspaces  posteriorly,  wider  than  the 
interspaces  anteriorly,  extending  over  the  belly  and  joining  their  fellows 
on  the  opposite  side ;  the  bands  variable,  but  usually  wider  and  more 
crowded  than  in  JP.  menona;  fins  plain.  Head  3§;  depth  4.  D.  13; 
A.  11 ;  scales  44-15.  L.  2  inches.  Coast  of  Texas,  ascending  streams ; 
our  specimens  from  the  Rio  Grande. 

{^  Adinia  mulUfasciata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  117:  Fundulua  zebra 
Jordan,  Ball.  U.  8.  Geol.  Surv.  Terr,  iv,  No.  2, 1878,  664.  Not  Hydrargyra  multifcLsdaia 
Le  Sueur,  nor  Hydrargyra  zebra  Grd.,  nor  Fundulus  zebra  Dekay.) 

oc.  Scales  rather  large,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  cross-bars ;  females  with  black  Vertical  stripes ;  fins 
plain. 

949.  F.  ni^rofasclatas  (Le  S.)  C.  &  V. 

Body  rather  short  and  deep;  head  rather  long  and  depressed;  the 
snoat  obtuse,  a  slight  angle  being  formed  above  the  eye;  dorsal  mod- 
erate, well  back ;  anal  short  and  deep ;  eye  longer  than  snout,  1^  in 
iuterorbital  space,  3^  in  head.  Olivaceous  above,  silvery  below ;  fins 
in  both  sexes  immaculate;    males  with  9  or  10  very  distinct  silvery 
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cross  bars,  each  about  as  broad  as  a  scale;  females  with  about  as  mauy 
narrow  black  bars,  which  do  uot  extend  on  the  back  or  belly ;  scales 
punctate.  Head  3% ;  depth  4.  D.*ll ;  A.  9 ;  scales  33-n.  L.  2J  inches. 
(Gilnther.)    Atlantic  coast  of  United  States,  not  very  common. 

{Hydrargyra  nigrofasciata  Lo  Sueur,  Jonrn.  Acad.  Nat.  Sci.  Phila.  1817,  i,  133; 
Storer,  Fish  Mass,  295;  GUnthor,  vi,  325.) 

ff.  Males  with  silvery  spots  and  bars ;  females  Dearly  plain  olivaceous ;  fins  spotted. 

£(43*  F*  heteroclitas  (L.)  GUnther. — Common  EilUfish;  Mummickog;  Salt-water 
Minnow. 

Body  thick-set,  short  and  deep;  anteriorly  broad,  posteriorly  com- 
pressed, the  back  elevated ;  head  rattier  short,  blunt,  broad  and  flat  on 
top;  eye  moderate,  about  equal  to  snout,  about  half  the  width  of  inter- 
orbital  space  and  one-fifth  of  the  length  of  the  head ;  fins  moderate,  the 
dorsal  inserted  in  males  midway  between  snout  and  tip  of  caudal;  iu 
females  farther  back ;  oviduct  attached  to  anterior  ray  of  anal  fin,  its    . 
opening  near  the  tip  of  the  ray;  teeth  in  broad  bands,  pointed,  the  ar 
outer  series  enlarged.    Coloration  in  males  dark  dull  green,  the  bell.v — 
more  or  less  orange  yellow;    sides  with  numerous  quite  narrow  ill — 
defined  silvery  bars  made  up  of  spots,  most  distinct  posteriorly;  besides 
these  are  numerous  conspicuous  white  or  yellow  spots,  irregularly  scat- 
tered ;  vertical  fins  dark,  with  numerous  small  round  pale  spots ;  dorsal 
often  with  a  blackish  spot  on  its  last  ray;  anal  and  ventrals  yellow 
anteriorly;  under  side  of  head  yellow;   young  males  sometimes  with 
dark  bars.    Females  nearly  plain  olivaceous,  lighter  below,  without 
spots  or  bars,  the  scales  finely  punctate ;  sides  sometimes  with  a  few 
faint  vertical  shades.     Head  3g ;  depth  3§.    D.  11 ;  A.  11 ;  scales  36-13; 
L.  3-5  inches.    Maine  to  Mexico,  everj^where  very  common  in  brackish 
waters,  the  most  abundant  of  our  Cpprinodontidw.    Southern  specimens 
I)erhaps  reach  a  larger  size  (var.  grandis)  than  northern,  and  some  speci- 
mens (var.  piseulenttts)  have  the  head  wider  than  usual.      * 

{Cohiiis  heterocliia  L.  Syst.  Nat.:  Esox pihcuUntaSj  Mitch.  Trans.  Lit.  ic  PhiL  Soc,  K. 
Y.  i,  441 '  Faiidulits pisculcntHs  of  most  Aiuericar.  authors:  Fundnlua  zebra  Dekay,  K.  T. 
Fauna,  Fi^h.  218,  1842:  Fundulus  grandis  Baird  &  Giraifl,  Proc.  Acad.  Nat.  Soi.  Phila. 
1853,  389:  Famlnlus  grandis  Girurcl,  U.  S.  Mex.  Bound.  Snrv.  Ichth.  69:  Fmndtilm»  Jlmi- 
densis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  157:  F'undulus pisculentuM  Storer,  Fish. 
Mass.  294;  Glinther,  Cat.  Fish.  Brit.  Mas.  vi,  318.) 


•» 


Dorsal  An  beginning  directly  above  or  slightly  behind  anal.    (JTsniMia*  Jor.) 


*  Jordan,  BuU.  Buff.  Soc.  Nat.  Hist.  1876, 142:  type  Xenisma  aieWfera  Jor.    (Ct'rto^o, 
a  surprise,) 


49.   CYPRINODONTID^ — ^FUNDULUS.  337 

g.  Branchiostcgals  5;  spots  in  regular  series. 

544.  F.  catenatus  (Storer)  QtYa.—Stud-fiBh,  / 

Similar  in  form  to  F.  stellifer^  but  larger,  with  lower  fins  and  differ- 
ent coloration ;  dorsa)  and  anal  fins  even  in  the  males,  falling  short  of 
the  caudal ;  color  bluish  or  greenish,  with  a  round  orange  spot  (in  the 
male)  on  each  scale,  thus  forming  series  of  regular  lines  of  dots ;  females 
with  smaller  brown  spots  on  the  scales,  also  forming  lines.  Anal 
prickly  in  spring  males.  Teeth  in  broad  bands,  the  outer  somewhat 
enlarged.  Head  4 ;  depth  4 J-^.  D.  14 ;  A.  16 ;  Lat.  1.  60.  L.  C  or  7 
inches.  Tennessee  and  Cumberland  Eivers,  locally  abundant,  one  of 
the  largest  and  handsomest  of  the  Cyprinodonts. 

{Poecilia  catenaia  Storor,  Synopsis  Fish  N.  A.  1846,  430 ;  Giinther,  vi,  322 ;  Cope,  Joum. 
Acad.  Nat.  Set.  Phila.  Iti68y  23tii  Xenisma  catenaia  Jordan,  Ann.  Lye.  Nat.  Hist.  N. 
Y.  1876,  322.) 

gg.  Branchiostegals  4 ;  spots  irregular. 

M5.  F.  stelllfer  Jordan.— ^i^of/ed  Stud-fish, 

Body  rather  long,  somewhat  compressed.  Head  broad  and  flattened 
above,  in  the  usual  fashion.  Eye  large,  about  4  in  head.  Scales  closely 
imbricated,  deeper  than  long.  Dorsal  fin  beginning  slightly  behind 
anal,  its  last  rays  in  the  adult  males  highly  elevated,  reaching  the 
base  of  caudal,  their  height  equal  to  the  depth  of  the  body;  anal  sim- 
ilar, more  elevated  in  flx)nt  and  less  so  behind,  the  last  rays  falling  just 
short  of  caudal ;  fins  lower  in  females  and  young ;  pectorals  reaching 
ventrals,  the  latter  to  anal  in  the  males.  Teeth  in  a  narrow  band,  the 
outer  somewhat  enlarged,  blunt  and  curved.  Coloration  brilliant;  livid 
blue  above,  somewhat  silvery  below;  body  and  cheeks,  with  large, 
bright  dark  orange  spots,  irregularly  placed,  not  following  the  rows 
of  scales,  and  not  always  in  the  middle  of  the  scales;  these  spots  not 
uniform  in  size;  females  with  olive-brown  spots  horizontally,  oblong 
and  smaller  than  the  orange  spots  of  the  males  and  more  regularly 
placed ;  a  blue  loral  blotch,  with  a  green  one  below  it ;  a  pale  yellow 
blotch  on  the  back  in  front  of  the  dorsal,  very  conspicuous  when  the 
first  anal  ray.  Head  3f ;  depth  6.  D.  13;  A.  13;  V.G;  Lat.  1. 63.  L. 
fish  is  in  the  water,  but  fa<ling  in  spirits.  Oviduct  not  extending  on 
3-4  inches.  Alabama  Biver,  in  clear  streams  and  springs;  a  beautiful 
fish. 

(Xenisma  steWfera  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  322.) 

BuU.  Nat  Mus.  ^.  16 ^22 


338    CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOOY ^IV, 

159.— ZYOONECTES  Agassiz. 
Top  Minnows. 

{Micristius  GUI.) 
(Agassiz,  Am.  Joum.  Sci.  Arts,  185 1,  135:  type  Pacilia  olioaoea  Storer.) 

This  genas  is  closely  related  to  FunduluSy  differing  chiefly  in  the  small 
size  and  posterior  position  of  the  dorsal,  which  has  usaally  less  than 
ten  rays  and  is  commonly  inserted  behind  the  front  of  the  anal  fin. 
The  species  are  smaller  in  size  than  those  of  Fundulmy  and  different  in 
appearance,  so  that  we  feel  reluctant  to  unite  the  two  genera,  although 
the  technical  differences  are  very  slight.  From  the  Old  World  genus 
HaplochiluSj  Zygonectes  is  distinguished  by  the  short  anal  fin.  The  fe-  - 
males  of  Zygonectes  are  scarcely  distinguishable  from  those  of  Oambusia^ 
Species  all  American.    Surface  swimmers,  feeding  upon  insects. 

{^yov,  yoke ;  vTjKrrtq^  swimmer;  they  being  said  to  swim  in  pairs.) 

•  Body  rather  elongate.    {Zygonectes,) 
a.  Sides  without  black  band. 

546.  Z.  mbrlArons  Jordan. 

Body  moderately  stout,  little  compressed,  not  elevated,  the  caudal 
peduncle  deep;  head  rather  long,  broad  between  the  eyes,  flat  above; 
eyes  large,  3 J  in  head,  their  range  horizontal;  mouth  rather  large. 
Teeth  small,  nearly  even,  in  a  narrow  band.  Scales  moderate.  Dorsal 
fin  very  shoi-t  and  smaU,  placed  a  little  behind  the  anal  or  about  even 
with  it,  its  position  in  the  males  rather  more  posterior ;  anal  short,  high 
in  the  males ;  ventrals  very  small ;  pectorals  small.  Color,  males  dark 
olivaceous,  with  a  dark,  bronze-orange  spot  on  each  scale  posteriorly, 
much  as  in  Fundulus  catenatus.  Below,  these  spots  are  bright  orange. 
Faint,  narrow  vertical,  orange  bars  along  the  lower  and  posterior  part 
of  the  body.  Vertical  fins  with  orange  spots.  Jaws  and  space  in  front 
of  eyes  bright  orange-red ;  paired  fins  dusky.  Females  almost  oniibrm 
brassy-olivaceous,  without  evident  spots  or  red  markings.  Head  3^  in 
length  to  base  of  caudal;  depth  3f.  D.  7  or  8;  A.  8  or  9;  Lat.  L  32; 
L.  transv.  11  or  12 ;  B.  5.  L.  2^  inches.  San  Sebastian  Biver,  Flor- 
ida, a  larger  species  than  most  in  the  genus,  and  with  the  dorsal  fin  less 
posterior. 

(Jordan,  Proc.  U.  8.  Nat.  Mus.  1879,  237.) 

547.  Z.  henshalll  Jordan. 

Body  rather  stout,  deep  and  compressed,  the  profile  nearly  straight, 
the  back  little  elevated,  and  the  caudal  peduncle  deep;  head  modento; 


49.   CYPRINODONTIDJE — ZYG0NECTE8.  339 

moath  rather  large ;  jaws  each  with  a  series  of  long  and  rather  slender 
canine-like  teeth,  behind  which  is  a  band  of  small  teeth;  the  canines 
larger  in  the  lower  jaw;  eye  large;  scales  rather  large;  dorsal  fln  short 
and  high,  inserted  slightly  behind  the  anal  in  the  males,  exactly  opposite 
it  in  the  females;  candal  large;  anal  fin  larger  and  rather  lower  than 
dorsal ;  ventrals  quite  small;  x)ectorals  moderate.  General  color  oliva- 
ceous; sides  covered,  especially  i)osteriorly,  with  rather  large,  irregu- 
larly placed  orange  spots,  which  also  extend  on  the  vertical  fins;  dorsal 
dusky,  with  a  dark  bar;  head  without  red;  candal  and  anal  more  or 
less  yellow;  females  obscurely  marked;  young  with  diffuse  greenish 
vertical  bars.  Head  3^  in  length  to  base  oi  caudal ;  d^th  4.  B.  5; 
D.  7  or  8;  A.  10  or  11 ;  Lat.  1.  33 ;  L.  transv.  10.  L.  3-4  inches.  San 
Sebastian  Eiver,  Florida.  The  largest  species  of  the  genus,  looking 
like  a  Fundulus. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  327.) 

548.  Z.  floripinuis  (Cope)  Jor. 

General  form  o{  Z,  notatiis ;  lower  jaw  somewhat  projecting;  external 
seiies  of  teeth  in  both  jaws  enlarged ;  eye  large,  S^  in  head.  Olive  gray, 
scales  with  ochre  borders;  fins  yellow,  broadly  edged  with  crimson. 
Head  4^;  depth  5.  D.  10;  A.  13;  scales  29-10.  L.  2}  inches.  Eivers 
of  Colorado.    ( Cope.) 

(Haplochiltts  flaripinnis  Cope,  Zool.  Lieut.  VHieeler^s  Expl.  W.  100th  Mer.  v,  695, 1876. 

549.  Z.  lineatns  Garman. 

Brownish,  finely  punctulate  with  brown;  white  below;  lips,  top  of 
head,  and  a  line  along  middle  of  back  dark;  tail  with  faint  transverse 
bands.  Moderately  stout,  compressed.  Grown  flat.  Eye  large,  as 
long  as  snout.  If  in  interorbital  width.  Lower  jaw  slightly  longer. 
Outer  teeth  long,  slender,  curved.  First  ray  of  dorsal  almost  opposite 
first  of  anal,  one- third  the  distance  from  base  of  caudal  to  front  of  eye; 
caudal  truncate.  Head  nearly  3;  depth  4 J.  D.  11;  A.  14;  V.  6;  P.  15; 
Lat^  L  36;  L.  transv.  12.    Northeastern  Wyoming.    {Oarman.) 

(Garman,  BuU.  Mua.  Zool.  viii.  No.  3,  88,  1881.) 
oo.  Sides  with  a  broad,  dark  lateral  band ;  fins  plain  or  speckled. 
550*  Z«  notatlts  (Raf.)  Jor. — Jbp  Mintiaw, 

Body  rather  slender,  compressed  behind.  Head  low,  depressed,  and 
rather  elongate,  the  snout  somewhat  produced,  the  lower  jaw  scarcely 
projecting;  interorbital  space  broad,  its  width  about  half  length  of 
head;  eye  large,  less  tban  snout,  about  3  in  head.    Fins  moderate,  the 
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dorsal  and  anal  elevated  in  the  males.  Teeth  in  a  broad  band,  the 
onter  series  considerably  enlarged  and  canine  like.  Ck>loration  brown- 
ish olive,  with  a  broad,  dark  parplish-black  lateral  band  ronning  from 
tip  of  snont  through  eye  to  base  of  candal;  darker  in  males  than  in 
females;  young  specimens  have  the  edges  of  the  band  serrated;  a  few 
series  of  small  black  dots  along  the  sides  of  the  back;  dorsal,  candal, 
and  anal  fins  dotted  with  black;  top  of  head  with  a  conspicuoos  trans- 
lucent spot  in  life;  concentric  strise  on  scales,  strong.  Head  4;  depth 
4^.  D.  9;  A.  11;  scales  34-11.  L.  2-3.}  inches.  Michigan  to  Alabama 
and  Texas,  generally  abundant  in  ponds  and  canals. 

{Semotilua  f  filbtatua  Raf.  Ich«  Oh.  1820,  86 :   Pcecilia  olivaoea  Storer,  Synopsis,  178^ 
Funduliia  tenelltta  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389 :  Zygonectes  pulcheUu^sss^ 
Girard,  Pmc.  Acad.  Nat.  Sci.  Plilla.  1859,  GO:  Fundulus  aureus  Cope,  Proc.  Acad.  Nat:::^ 
Sci.  Phila.  18()5,  78:  Haploohilus  pulchellua  GUnther,  vi,  314:  HaplockUus  aureuB  Gytc::^^ 
ther,  vi,  315 ;  Jordan,  Man.  Vert.  264. ) 

•*  Body  short  and  deep.     (Micriatius  Gill.) 

55 !•  Z«  atrilatus  Jordan  &  Brayton. 

Body  short  and   stout,  compressed,  especially  posteriorly.     Head 
moderate,  broad  and  flattened  above.    Dorsal  fin  well  back,  moderately 
high;  anal  fin  rather  larger;  paired  fins  small.    Coloration  dull  olive; 
no  stripes  or  bars;  scales  slightly  dark-edged;  a  large  jet-black  blotcli 
on  each  side  just  above  and  somewhat  in  front  of  the  vent,  due  to  the 
black  peritoneum  showing  through  the  translucent  sides;  dorsal  and 
anal  fins  speckled.    Teeth  small,  the  outer  little  enlarged.    Head  4; 
depth  4.    D.  8;  A.  8;  scales  30.    L.  1^  inches.    Nense  Eiver,  North 
Carolina. 

(Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  1878,  84.) 
553.  Z.  melanops  (Copo)  Jor. 

Body  rather  short  and  deep.  Head  broad ;  eye  as  long  as  snont, 
3^  in  head,  2  in  interorbital  width;  teeth  in  a  band,  the  outer  series 
scarcely  enlarged.  Fins  short.  Yellowish  brown;  scales  darker  edged; 
body  without  distinct  longitudinal  stripes  or  bars;  belly  golden;  a  veiy 
conspicuous  jet-black  spot  just  below  the  eye,  and  confluent  with  it  in 
the  adult;  dorsal  and  caudal  fins  with  series  of  black  dots;  caudal  very 
large.  Head  3§;  depth  3^.  D.  7;  A.  9;  scales  28-7.  L.  2^  inches. 
Neuse  River  (Cope)  to  Southern  Illinois  (Forbes)  and  Mississippi  (JETisy), 
locally  abundant. 

(Haiilochilua  melanops  Cope,  Proc.  Amer.  Phil.  Soc.  1870,  457;  JordaOi  BulL  OL  Lak 

Nat.  Hist,  ii,  52,  1878;  Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  601.) 
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MS.  SE.  dtopar*  Agassiz. 

Body  short  and  deep,  much  compressed.  Head  short  and  very  broad, 
the  flat  interorbital  space  being  two-thirds  of  its  length,  and  barely  twice 
the  diameter  of  the  eye;  the  distance  between  the  eyes  above  greater 
than  the  distance  between  them  below.  Snoat  broadly  rounded.  Fins 
moderate;  dorsal  mnch  smaller  than  anal.  Outer  series  of  teeth  some- 
what enlarged.  Coloration  pale  olive,  bluish  in  life;  a  very  distinct 
brownish  line  along  the  edges  of  each  row  of  scales,  appearing  wavy  or 
serrated  as  it  follows  the  scales;  about  10  of  these  longitudinal  stripes 
are  present ;  males  with  the  lines  interrupted,  appearing  as  series  of 
dots  and  further  marked  by  about  9  dark  cross-bars;  adults  with  a  dark 
blotch  below  the  eye,  sometimes  confluent  with  it.  Oviduct  free  from 
anal.  Head  3f ;  depth  3^.  D.  7;  A.  9;  scales  35-10.  L.  2^  inches. 
Lakes  and  sluggish  streams  from  Ohio  to  Iowa. 

.  (Agaasiz,  Amer.  Jour.  Sci.  Arts,  1854,  353;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila. 
1877,  67.) 

954.  SE.  braclijrpcems  Cope. 

^^  Base  of  the  flrst  dorsal  ray  behind  the  vertical  line  equally  dividing 
the  base  of  the  anal ;  ventrals  not  reaching  base  of  anal.  Scales  large. 
Head  wide,  with  overhanging  supercilia ;  interorbital  width  twice  the 
diameter  of  the  orbit,  which  enters  the  length  of  the  head  2^  times. 
Color  uniform  olivaceous,  the  scales  with  brown  edges;  cheeks  silvery; 
no  spots  on  the  head.  Body  stout.  Head  ^.  D.  7;  A.  8.  Scales 
30-9.  Length  2."  (CapCj  MSS.)  Trinity  Eiver  and  other  streams  in 
Texas. 

*  Profe68or  Agaasiz,  Amer.  Jonm.  Sci.  Arts,  1854,  353,  mentions  three  more  species  of 
this  genus,  which  have  not  since  been  recognized,  besides  two  (Z,  laterdUs  and  Z.  zona- 
im9)  which  are  evidently  identical  with  Z.  notaliM,  and  another,  Z,  UmeoUUiu,  which 
Professor  Pntnam  informs  us  is  identical  with  Z,  noUii, 

Z.  nottU  Agass. 

''The  darker  continuoos  longitudinal  lines  alternate  with  fainter  interrupted  ones, 
liales  with  distinct  transverse  bands ;  dark  olive  above,  fading  upon  the  sides ;  sil- 
Teiy  below.  Operculum,  throat,  and  space  in  advance  of  the  eye  orange  color."  Mo- 
bile, Ala. 

Z.  guUatiu  Agt^m. 

"A  large  dark  spot  upon  the  centre  of  each  scale  on  the  back  and  sides,  forming 
longitudinal  rows  of  disconnected  dots.  The  transverse  bars  of  the  male  are  much 
narrower  and  nearer  together  than  in  Z,  Uneolatus  (nottii).  Dark  olive  above,  fading 
upon  the  side.    Abdomen  silvery.''    Mobile,  Ala. 

Z,  UaroglfpkieM  Agass. 

''Anterior  and  upper  parts  of  the  body  sprinkled  with  dark  dots,  passing  into  longi- 
tudinal rows  baekwarda.  Light  olive  above ;  silvery  on  the  sides  and  below."  Mo- 
bile^ Ala. 
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5 55.  Z.  sciadicus  (Cope)  Jor. 

Body  short  and  stout.  Eye  eqnal  to  snoat,  3^  in  head,  1}  in  inter- 
orbital  space.  Fins  small.  Coloration  uniform  olivaceous,  without  spots 
or  lines.  Head  3^.  D.  10;  A.  12;  scales  39-13.  L.  2  inches.  Platte 
Eiver.    {Cope.) 

(Funduius  •oiodictM  Cope,  Proo.  Acad.  Nat.  Sci.  Phil.  1865,  78:  ^apIooJUZtw  %6ia4icut 
GUnther,  vi,  316.) 

5<I6*  Z*  elirysotas  (Gttnther)  Jor. 

Head  depressed  anteriorly.  Snout  shorter  than  the  eye,  which  is  3^  ^ 
in  head  and  1^  in  interorbital  space.  Fins  moderate.  Light  olive^^ 
colored,  with  narrow,  dark,  vertical  streaks  on  the  sides;  caudal  witk^ 
bands  of  brown  dots.  Head  3^;  depth  4.  D.  9;  A.  11;  scales  34-1^^ 
Charleston,  S.  C.    {QUnther.) 

(Haplochilus  chrynotus  GUnther,  vl,  317.) 
5<I7.  Z*  zonatus  (Mitch.)  Jor. 

Eye  large,  2^  in  head.  Dorsal  almost  reaching  the  caudal,  which  is 
lanceolate.  Sides  with  12  black  cross-bars ;  dorsal  and  anal  dotted  witb 
black;  other  fins  immaculate.  D.  7;  A.  10.  Head  ^i  in  total  lengtlL 
South  Carolina.    ( OUnther. ) 

0E8OX  zonatua  Mitch.  Trans.  Lit.  &,  Phil.  Soc.  i,  443 :  Fundalua  zonatus  C.  &Y» xriiif 
196:  Haplochilus  zonatus  QilnthoTf  vi,  316.) 

558.  Z*  einiralatus  (C.  &.  V.)  Jor. 

Anal  rather  larger  than  dorsal;  sides  with  ten  or  twelve  broad,  well- 
defined,  vertical  dark  bars,  nearly  as  broad  as  their  interspaces;  dorsal 
with  a  large  black  spot  posteriorly,  immediately  in  front  of  which  is  a 
white  one;  other  fins  immaculate.  D.  8;  A.  9.  Head  3f^  Coast  of 
New  Jersey.    {OUnther,) 

(Funduius  cingulatus  0.  <&  V.  xviii,  197  (D.  8;  A.  10):  Hydrargyra  IwoUb  Baiid,  Ninth 
Smithsonian  Rept.  1855,  344 :  Haplochilus  lucias  Gttnther,  vi,  31G.) 

160.— liUCAIiriA  Girard.* 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  118:  type  Luoania  venusta  Grd.) 

Mouth  moderate,  the  snout  not  produced;  both  jaws  with  a  single 
series  of  conical  teeth.  Scales  rather  large.  Dorsal  and  anal  raiysin 
moderate  number,  the  dorsal  in  advance  of  the  anal;  anal  fin  sot 
modified  in  the  males.  Very  small  fishes.  (A  coined  name  withooi 
meaning.) 

•  GIRARDINICHTHYS  Bleeker. 

(Limnurgus  Gttnther.) 

(Bleokor,  Cyprin.  1860,  481 :  type  Girardimohthys  innominatus.) 

Body  Btont.  Mouth  smaU,  the  upper  Jaw  very  protractile.  Teeth  anally  mhtifi^ 
drical,  in  a  single  series  in  each  jaw.    Scales  rather  smalL    Donal  and  anal  1m  ki^ 
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«(il9.  I«.  venuBta  Grd. 

Body  oblong,  mach  as  in  Zygonectes.  Dorsal  midway  ot  body,  mod- 
erately elevated,  much  in  front  of  anaL  Snout  rather  pointed.  Brown- 
ish, slightly  spotted.  Head  3};  depth  3^.  D.  13;  A.  11;  Lat  L  27. 
L.  1^  inches.    Indianola,  Tex.    {Girard,) 

{Limia  venusta  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  71, 1859;  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1859,  118;  Gttuther,  vi,  310:  Luoania  aj^itw  Girard,  Proc.  Acad.  Nat. 
Sci.  Phila.  1859,  118.) 

560.  li.  parva  (B.  &G.)  Bean  * 

Form  elongated.  Head  less  than  one-fourth  the  length  (with  the 
caudal).  Eye  3  in  head.  Coloration  plain.  D.  10;  A.  10;  Y.  6;  L. 
transv.  8.    Very  small.    Long  Island.    {OUnther.) 

{Cifprinodon  parvus  B.  &,  G.  Ninth  Smithsonian  Report,  1855,  345:  Cyprinodon  par- 
vus Giinther,  vi,  307.) 

961.  Lf  iroodei  Jordan. 

Body  elliptical,  rather  elongate,  the  back  considerably  elevated  to  a 
point  just  in  front  of  the  origin  of  the  dorsal  fin ;  the  caudal  peduncle 
rather  deep  and  compressed.  Head  short,  comparatively  narrow,  and 
bluntly  pointed.  Mouth  small,  terminal;  both  jaws  with  rather  large 
conical  canine-like  teeth,  apparently  in  a  single  series.  Eye  large,  near 
the  middle  of  the  side  of  the  head,  its  diameter  contained  2^  to  2J  times 
in  the  length  of  the  head,  about  equal  to  the  width  of  the  interorbital 
space.  Scales  large,  their  exposed  surfaces  higher  than  long,  in  about 
30  (29  to  32)  longitudinal  and  7  vertical  series;  humeral  scale  like  the 
others*  f^s  large,  especially  in  the  males;  origin  of  dorsal  about  mid- 
way between  snout  and  base  of  caudal,  conspicuously  in  advance  of 
anal;  height  of  dorsal  fin  in  the  males  two-thirds  the  length  of  the  head, 
about  equal  to  the  length  of  the  base  of  the  fin ;  anal  fin  similar  and 
nearly  as  high  and  long,  beginning  nearly  under  the  middle  of  the 
dorsal;  caudal  moderate,  sub  truncate;  ventrals  long,  in  the  males 

each  with  20  or  more  raye,  nearly  opposite  each  other ;  anal  fin  not  modified  in  the 
male.    Intestinal  canal  short.    Mexico.    (Girardinus; /^6f^,  fish.) 

G.  imunmlnatus  Bleeker. 

Head  thick,  the  snont  obtnse,  the  mandible  being  directed  vertically  upward ;  neck 
arched  so  that  the  upper  profile  of  the  head  is  concave.  Eye  5  in  head,  |  the  width 
of  interorbital  space.  Olivaceous,  with  brown  cross-bands,  which  are  sometimes 
confluent  Head  4;  depth  3^.  D.  20;  A.  22;  Lat.  1.  44.  Vicinity  of  city  of  Mexico. 
(GUntker,) 

{Lucania  sp.  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  114;  Bleeker,  Cyprin.  484: 
JAmmmrgus  variegatua  Gttuther,  vi,  309.) 

*  Dr.  Bean  informs  us  that  this  species,  the  types  of  which  he  has  examined,  is  a 
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reaching  the  iront  of  the  anal,  in  the  females  reaching  the  vent;  i>ecto- 
rals  reaching  past  front  of  ventrals  in  both  sexes.    Color  olivaoeons, 
the  scales  with  dai^k  edgings;  a  very  distinct  black  band  in  both  sexes 
running  through  eye  and  snout  straight  to  the  base  of  the  caudal, 
where  it  ends  in  a  round  black  spot ;  this  band  is  about  as  wide  as  a 
series  of  scales,  although  developed  on  parts  of  two  series;  a  conspicu- 
ous black  band  in  both  sexes  along  the  lower  edge  of  the  caudal  pedun- 
cle, from  the  root  of  the  caudal  to  the  vent,  dividing  and  passing  oc^ 
each  side  of  the  anal  fin;  fins  in  the  female  plain;  in  the  male,  bas^ 
half  of  dorsal  and  anal  jet  black,  outer  half  pale  with  a  black  edge; 
pectorals  and  especially  ventrals  also  dark-edged ;  caudal  fin  faint^ 
mottled ;  vertical  fins  with  more  or  less  red  in  life.    Head  4;  depth  4|. 
D.  9;  A.  9.    L.  IJ  inches.    Arlington  River,  Florida,  a  tributary  of  the 
Saint  John's. 

(Jordan,  Proc.  U.  S.  Nat.  Mas.  1879,  240.) 

161.— OAHIBUSIA  Poey.* 
(  Heterandria  Agassiz. ) 
(Poey,  Mem.  Cuba,  i,  382,  1851:  type  Qavibuaia punctata  Poey,  firom  Cuba.) 

Body  moderately  elongate.    Mouth  medium ;  both  jaws  with  a  band 
of  conical  teeth ;  snout  not  produced ;  the  lower  jaw  prominent.    Eyes 

tPSEUDOXIPHOPHORUS  Sleeker. 

(Pcet^liodes  Steindaohner.) 

(Bleeker,  Ichthyol.  Ind.  Prodr.  Cypr.  1860, 483:  type  Xipkophorus  Umacalatus  HeckeL) 
This  genus  has  the  general  characters  of  Oambusia,  differing  in  the  larger  slie  of 
the  dorsal  fin,  which  has  14-16  rays  instead  of  6-10.    Mexico.    (^€v5oi,  false;  Xipk^ 
phoruB.) 
*  Anal  process  ending  in  a  small  hook. 

P.  himaoulatus  (Heckel)  Giinther. 

Each  scale  with  a  brown  crescent ;  a  black  spot  behind  upper  end  of  giU-openingi 
and  a  round  blackish  spot  on  upper  half  of  root  of  caudal.  Head  4^;  depth  4^.  B.  6; 
D.  14;  A.  10;  scales  2d-8.    L.  4  inches.    Mexico.    (Giinther,) 

(Xipkophorus  bimaculatus  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  169;  Gttntberi 
vi,  332.) 
**^  Anal  process  without  hook.  * 

P.  reticulatu9  Troschel. 

Coloration  as  in  the  preceding;  caudal  fin  entirely  blackish.    Depth  6  in  toUI 
length.    D.  16;  A.  8.    Mexico.    (GUnther.) 
(Troschel,  Mtiller's  Reise  Mexico,  iii,  App.  104;  Giinther,  yi,  333.)* 

BELONESOX  Kner. 

(Kner,  Sitzgsber.  Akad.  Wiss.  Wien,  1860,  xl,  419:  type  BeUmeaox  helJMamut  Kmt.) 

Cleft  of  the  month  much  developed  laterally,  the  Jaw  bones  being  mncli  ftodntoeL 
The  intermaxiUaries  form  together  an  elongate  triangular  plate^  but  mn  iMi  ttM^f* 
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* 

normal.  Scales  large.  Dorsal  and  anal  fins  both  rather  short,  the  anal 
more  or  less  in  advance  of  the  dorsal ;  anal  fin  of  the  male  modified  into 
a  long  intromittent  organ,  and  mnch  advanced.  Intestinal  canal  short. 
Branchiostegals  6.  Small  fishes  inhabiting  the  fresh  waters  of  Mexico, 
Gnba,  and  the  Sonthem  States.  The  numerous  species  are  imperfectly 
known. 

(''The  name  owes  its  etymology  to  the  provincial  Cnban  word  GambusinOf  which 
fiigulfies  nothing^  with  the  idea  of  a  Joke  or  farce.  Thus  one  says  'to  fish  for  Gambit 
Hnoa'  when  one  catches  nothing.'' — Poeif.) 

§69.  O.  pafroelis  (B.  <&  G.)  Girard. 

Snout  broad,  subspatulate,  the  lawer  jaw  projecting.  Eye  longer 
than  snout,  3  in  head,  1}  in  interorbital  space.  Anal  process  in  ^ 
longer  than  head,  not  curved  at  its  extremity.  Caudal  peduncle  rather 
elongate.  A  faint  dark  line  across  upper  part  of  trunk;  sometimes 
series  of  dark  dots  on  sides  of  body;  an  oblique  dark  band  below  orbit; 
caudal  with  dark  spots;  coloration  sometimes  uniform.  Head  3§; 
depth  4.  D.  8;  A.  9;  scales  32-8.  South  Carolina  to  Mexico;  abun- 
dant in  lowland  streams. 

(Beterandria  kolbrooki  Agassiz  MSS. :  Gambusia  holhrooki  Girard,  Proo.  Acad.  Nat. 
Sci.  Phila.  1859,  61:  Gambusia  kolbrooki  Giinther,  vi,  334:  Heterandria  patrucVui  B.  & 
6.  Proo.  Acad.  Kat.  Set  Phila.  1853,  39a;  Qirard,  U.  S.  Mex.  Bonnd.  Sorv.  Ichth.  72.) 

•68.  G.  hnniills  Giinther. 

Slender;  anal  larger  than  dorsal,  and  much  anterior  to  it.  Olive; 
dorsal  and  caudal  with  narrow  blackish  cross-bars.    Head  4^.    D.  6; 

A.  9.    Matamoras.    (€Hrard.) 

((hnnhusia  ffradliB  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  121,  preoccupied; 
Giinther,  Yi,  335.) 

564.  O.  arilavtonla  Goode  Sc  Bean. 

XTniform  brownish  olive;  flns  with  a  few  blackish  dots.  Snout 
broad.  Lower  jaw  projecting.  Eye  longer  than  snout,  3  in  head.  Dor- 
sal inserted  midway  between  posterior  margin  of  eye  and  tip  of  tail. 
Pectorals  reaching  ventrals;  ventrals  to  vent.  Head  3^;  depth  4.  D. 
9;  A.  11;  V.  6;  Lat.L  33;  L.  transv.  11.  Arlington  Eiver,  Florida; 
known  from  females  only,  and  very  likely  a  Zygonectes. 

(Goode  A  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  118.) 

loeed  together.  Mandible  long,  somewhat  prominent;  both  jaws  with  a  broad  band 
of  cardiform  teeth.  Scales  rather  smalL  Anal  in  advance  of  dorsal,  modified  in  the 
male  into  an  intromittent  organ.  Branchiostegals  6.  Intestinal  canal  short.  Car- 
niyofoiu.    Mezioo.    (Belone;  Esox.) 

B.  MUWIMI0  Kner. 

Slender.    OUTAoeou;  sides  with  series  of  brown  dots;  ablackspotatrootofcandaL 
Head  3;  depth  6).    D.  9;  A.  10;  scales  60-18.    Mexico  and  Central  America.    (iCner.) 
(Kner,  L  e.;  GttnllMr.Ti,  333.) 
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565.  O.  afflnis  (6.  &  G.)  Grd. 

Body  moderately  stoat  Dorsal  and  anal  fins  similar  in  size  and 
shape,  the  latter  not  much  advanced.  Coloration  plain;  dorsal  and 
caudal  dotted  with  black.  Head  4;  depth  3|^.  D.  6;  A.  8.  Texas. 
{Oirard.) 

(Heterandria  affinia  B.  Sl  G.  Proc.  Acad.  Nat.  Sci.  Plula.  1853,  390;  Giraid,  U.  S. 
Hex.  Bound.  Surv.  Ichth.  72;  GUnther,  vi;  336.) 

566.  G.  nobilis  B.  &;  G."" 

Body  very  deep,  elevated  in  front  of  dorsaL  Anal  mnch  smaller  - 
than  dorsaL  Yentrals  very  small.  Coloration  plain.  Head  3^;  deptlu^ 
3J.    D.  8;  A.  7.    L.  2 J  inches.    Texas.    {Qirard.) 

(Heterandria  nohilia  B.  &  G.  Proc.  Acad.  Nat.  Soi.  PhUa.  1^,  390;  Giraid,  U.  8^^ 
Mex.  Bound.  Sarv.  Ichth.  71 ;  Gttnther,  vi,  335.) 

(Two  other  species  from  the  Rio  Grande  region,  G,  9pecia»a  and  G.  9enilu,  are  briefl.^^ 
and  probably  unrecognizably  described  by  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185^ 
121). 

169.— mOIililElVESIA  Le  Sueur.t 

(Limia  Poey.) 

(Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  ii,  1821,  3:  type  ifaUiMMta  loHpUma  Le 
Sueur.) 

Body  rather  stout.  Mouth  small;  mandible  very  short,  its  bones  not 
united,  the  dentary  being  movable;  both  jaws  with  a  narrow  band  of 
small  teeth,  besides  an  outer  series  of  long,  slender,  movable  teeth, 
which  are  curved  and  slightly  compressed,  placed  on  the  outer  edge  of 
the  jaw.    Branchiostegals  usually  5.     Scales  rather  large.    Anal  fin 

•  G,  gracilis  (Heckel)  Gthr. 

Anal  process  twice  as  long  as  head;  the  extremity  bent.  A  dark  band  from  upper 
end  of  gill-opening  to  the  caudaL  Head  4;  depth  4.  D.  8;  A.  9;  scales  29-7.  On- 
eaba,  Mexico.    {GUnth^,) 

(Xiphophorus  graoUis  Heckel,  Sitzgsber.  Akad.  Wiss.  Wlen,  1848,  i,  pt  3,  300;  GQn- 

ther,  vi,  336.) 

tXIPHOPHORUS  HeckeL 

(Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  163:  type  JOi^phanu  kOUH 
Heckel.) 

This  genus  differs  from  Mollieneaia  chiefly  in  the  structure  of  its  oaadal  fin,  tfaa  lowcir 
rays  of  which  in  the  males  are  prolonged  into  a  long  sword-shaped  appendage^  which 
in  the  adult  is  sometimes  as  long  as  the  rest  of  the  fish.  Anal  of  the  male  modified 
into  an  intromittent  organ,  one  or  two  of  the  enlarged  rays  being  pioyided  with  liook* 
like  processes.    Bianchiostegals  5.    (^t<po^,  sword;  <popeoo,  to  bear.) 

X  helleri  Heci^el. 

Sides  with  blue  and  yellowish-green  bands  or  dark  spots.  Prolonged  eandal  Mf- 
pondage  of  the  male  nearly  as  long  as  the  body,  yeUow,  with  blaok  edgea.  Aaal  pio* 
cess  with  numerous  hooks.  Head  4^;  depth  3(.  B.  6;  D.  13|  ▲•  9|  aoalBi  9^ 
Mexico.    (GUnther,) 

(Heckel  1.  c;  GUnther,  yi^  349.) 


Mi 
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behind  the  dorsal,  the  anal  of  the  male  being  modified  into  an  intromit- 
tent  organ;  caadal  fin  alike  in  the  two  sexes;  dorsal  fin  highly  elevated 
in  the  male,  its  base  elongate,  of  twelve  or  more  rays.  Intestines  elon* 
gate,  with  numerous  convolutions.  Small  mud-eating  fishes,  of  varie- 
gated colors,  found  in  Cuba,  Mexico,  and  our  Southern  States.  (Dedi- 
cated to  Monsieur  MoUieny  French  minister  of  finance,  a  patron  of 
P6ron,  the  friend  and  scientific  associate  of  Le  Sueur.) 

967.  Sf.  latipinna  Le  SaeuT.* 

Body  short  and  deep,  compressed.  Eye  equal  to  snout,  3^  in  head,  2 
in  interorbital  space.  Inner  teeth  almost  obsolete;  outer  series  large, 
freely  movable.  Dorsal  fin  in  the  males  greatly  elevated,  in  the  females 
moderate.  Oreenish,  silvery  below;  a  row  of  dark  spots  along  each 
series  of  scales,  and  the  lower  part  of  the  trunk  also  with  a  series  of 
round  brown  spots;  each  scale  with  a  silvery  hinder  margin;  dorsal  fin 
in  S  with  4  or  6  brown  lines  interrupted  by  the  rays,  and  with  a  row  of 
vertically  oVate  spots  on  its  upper  half;  caudal  membrane  with  black 
dots,  the  lower  half  of  its  hinder  margin  black.  Female  less  spotted. 
Head  3f;  depth  3^.  B.  5;  D.  13;  A.  7;  scales  27-8.  L.  2}  inches. 
Florida  to  Mexico;  abundant  in  streams  of  the  lowlands. 

(Le  Sueur,  Joam.  Acad.  Nat.  Sci.  Phila.  1821,  ii,  3;  Gttnther,  vi,  348:  PoMia  mulU' 
UmetUa  Le  Sneor,  L  c.  4 :  Pcddlia  Uneolata  Gnl.  U.  S.  Mex.  Bound.  Surv.  lohth.  70 : 
LimiapoBcUiaidetQTd.lJ.  S.  Mex.  Bound.  Surv.  Ichth.  70:  Limia  matamorenHi  Qrd. 
Proc.  Acad.  Nat.  Sci.  Phila.  1859,  116.) 

168.— P<E€IIiIA  Bloch  &  Schneider. 

CLinUa  Poey.) 

(Bloch  &,  Schneider,  Systema  lohthyologise,  1801,  452 :  type  Pcddlia  vivipara  Bloch  & 
Schneider,  from  Surinam.) 

l?his  genus  differs  from  MollieneHa  only  in  the  smaller  size  of  the 
dorsal,  which  has  usually  nine  or  ten  rays  and  is  nearly  opposite  the 

anal  in  the  female,  but  behind  it  in  the  male.    The  numerous  species 

, — ■  —  ■■ 

*  M.  fwrmota  (Qrd.)  Gthr. 

Body  rather  stout.  Snout  •short.  Fins  different  in  the  two  sexes.  Olivaceous, 
scales  with  brown  spots ;  dorsal  fin  with  transverse  series  of  blackish  spots ;  other 
fins  immaculate.    Head  3^;  depth  3^.    D.  12;  A.  10.    Palo  Alto,  Mexico.    ( Girard.) 

{Limia  farmoM  Ord.  Proc.  Acad.  Kat.  Sci.  Phila.  1859, 115 ;  Gttnther,  vi,  349.) 

M.  JanMi  Gthr. 

Brownish,  each  scale  with  a  black  margin ;  a  black  band  between  eye  and  scapula; 
9  XDiind  black  spot  on  upper  half  of  root  of  caudal ;  anal  with  a  black  line  along  each 
ray;  other  fins  plain.  Eye  shorter  than  snout,  4  in  head,  2  in  interorbital  width. 
Dorsal  (in  franale)  much  longer  than  high ;  anal  small,  opposite  middle  of  dorsaL 
D.13;  A.  10;  Lat.L39;   L.transv.9.  Volcanic  lake,  Huamantla,  Mexico.    (CHinther,) 

(Wnther,  Ann.  Mag.  Nat.  Hist,  xiv,  370,  1874.) 
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inhabit  the  West  Indies,  Mexico,  and  Sonth  America,    {icoixdo^^  varie* 
gated.) 

,  *  Branchiostegals  5.    (Pcecilia,) 
568.  P.  conehiana  (Girard)  Jor.  &  Glib. 

Body  short,  back  convex;  head  small;  scales  very  large.  Brownish, 
each  scale  with  a  large  brown  spot ;  an  obscure  black  lateral  band ;  fins 
plain,  except  the  dorsal,  which  has  a  few  black  spots.  Head  4.  D.  9 ; 
A.  6.    IJuevo  Leon,  Mexico.    {Oirard.) 

(Limia  oouohiana  Grd.  Pioo.  Acad.  Nat.  Soi.  Phlla.  1859, 116:  PcBcUia  oomokH  Oaaiher., 
vi,  347.) 

164.— OIRARDINUS  Poey.* 
(Poey,  Mem.  Coba,  i,  383, 1851 :  type  Qirardinus  metall'ums  Poey,  from  Cuba.) 

Body  moderately  slender;  mouth  small;  mandible  very  short,  i 
bones  not  united ;  snout  short ;  both  jaws  with  a  single  series  of  slen- 
der, movable,  pointed  teeth ;  scales  rather  large ;  anal  fin  more  or  less 
in  advance  of  dorsal,  in  the  male  modified  into  an  intromittent  organ; 
intestinal  canal  elongate ;  mud  eating.    Very  small  fishes,  the  smallest 

•  PLATYPCECILUS  Giinther. 

(Gtinthor,  Cat.  Fishes  Brit.  Mns.  \%  350,  1866:  type  Plat^p<Bcilus  maculatua  GOnther.) 

Small  fishes  allied  to  GirardinuSf  but  with  the  origin  of  the  aual  fin  behind  that  of 
the  dorsal.    Mexico.    (jiXarvifhroad;  iroiHiXoi,PoBoilu8=sP€dciUa.) 

P.  maculatus  Gthr. 

Body  much  compressed  and  elevated.    Caudal  peduncle  short  and  deep.    OliTaoeoaii 

a  roundish  black  spot  on  middle  of  root  of  caudal ;  a  black  spot  on  middle  of  side  of 

body ;  dorsal  often  spotted  with  black ;  margins  of  anal  and  caudal  black.    Head  3^; 

depth  2^.    D.  10;  A.  9;  scales  25-8.    L.  li  inches.    Mexico.    (QUntker.) 

(GUnther,  vi,  350. ) 

GOODEA  Jordan. 

(Jordan,  Proo.  U.  S.  Nat.  Mns.  1679,  299 :  type  Goodea  atripinwii  Jor.) 

Form  of  FitndaluSf  but  with  the  intestinal  canal  elongate,  the  denta^  bones  loowly 
joined,  and  the  teeth  slender,  movable,  tricuspid,  attached  in  a  single  aeries  on  the 
outer  edge  of  the  jaws,  not  closely  set.  Fins  small,  the  dorsal  and  anal  similar,  the 
dorsal  slightly  in  advance  of  anal.  No  spines.  Scales  moderate.  Limnophagoi»> 
Sexual  changes,  if  any,  unknown.    Mexico.    (Dedicated  to  G.  Brown  Qoode.) 

O,  airipinnis  Jordan. 

Bluish  above ;  sides  nearly  plain  ;  a  silvery  streak  along  -each  row  of 
Vertical  fins  chiefly  black,  especially  on  the  distal  half.  Body  obloDgy  ooi 
the  back  nearly  straight,  the  caudal  peduncle  deep.  Head  short,  broftd,  d^preae^ 
Month  small.  Lower  jaw  projecting.  Teeth  loosely  inserted,  not  close  togethar.  Vje 
3^  in  head,  a  little  more  than  half  the  width  of  the  interorbital  ipaoe.  HanMftl 
scale  somewhat  enlarged.  Fins  small.  Dorsal  slightly  in  adY«noe  of  muJL  Cwidal 
small.  Head  4 ;  depth  4.  D.  12 ;  A.  13 ;  Lat.  1.  38 ;  L.  transT.  13.  L.  4  iaeh* 
Guanajuato,  Mexico.    From  a  salt  lake  in  a  volcanic  basin, 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  299.).  f 
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ertebrate  animals  known,  found  in  the  fresh  waters  of  the  warmer 
arts  of  America.    (Dedicated  to  Charles  Girard.) 

69.  O.  formosus  Grd. 

Body  short.  Snout  very  short.  Anal  smaller  than  dorsal.  Brown- 
\h  olive,  with  a  black  streak  from  the  snout  along  the  middle  of  the 
ide,  crossed  by  6  or  8  brownish-black  vertical  streaks ;  a  black  spot  at 
ases  of  caudal,  dorsal,  and  anal.  Head  3^ ;  depth  SJ.  D.  7 ;  A.  9  ^ 
lat.  1.  28.  L.  1  inch.  South  Carolina  to  Florida^  said  to  be  the  small- 
st  known  fish. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  62;  GUnther,  vi,  354.) 

170.  O.  occidenialls  (B.  <&  G.)  Grd. 

Brownish  above,  with  a  black  lateral  stripe ;  a  black  line  along  lower 
largin  of  tail.  Fins  unicolor.  Head  3f ;  depth  3J.  D.  7 ;  A.  7.  Oila 
(asin.    (Gerard,) 

{Heterandria  oooidentalU  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phil.  1853,  390;  Girard,  U. 
.  Mex.  Bound.  Ichth.  73 ;  Gdnther,  vi,  354  :  Oirardinus  sonorienaig  Girard,  Proc.  Acad, 
at.  Sci.  Pbilo.  1859,  120:  Oirardinue  aonorieHns  GUnther,  vi,  355.) 

Family  L.— UMBRID^. 

{The  Mud  Minnows.) 

Body  oblong;  broad  anteriorly;  compressed  behind.  Head  large, 
attened  above.  Mouth  moderate,  the  maxillary  without  distinct  sup- 
lemental  bone.  Bands  of  villiform  or  cardiform  teeth  on  premaxil- 
uries,  lower  jaw,  vomer,  and  palatines ;  premaxillaries  not  protractile, 
lateral  margin  of  upper  jaw  formed  by  the  broad,  short  maxillaries, 
rhich  are  toothless;  lower  jaw  the  longer.  Gill-openings  wide;  the 
lembranes  scarcely  connected ;  gill-rakers  little  developed ;  branchios- 
egals  6-8.  Scales  moderate,  cycloid,  covering  head  and  body ;  lateral 
ine  obscure  or  wanting.  Dorsal  fin  moderate,  posterior,  in  advance  of 
nal ;  ventrals  small,  close  to  anal ;  pectorals  inserted  low ;  caudal  fln 
ounded*  Stomach  without  blind  sac;  no  pyloric  ccBca ;  pseudobranchise 
lidden,  glandular ;  air-bladder  simple ;  oviparous ;  sexes  similar.  Car- 
livorous  fishes  living  in  mud  or  among  weeds  at  the  bottom  of  clear 
laggish  streams  and  ponds,  extremely  tenacious  of  life,  like  the  Cypri- 
yodontidcB.  Oenera  2 ;  species  3,  Umbra  crameri  of  Austria,  and  the 
oUowing.  The  family  is  very  close  to  the  JEsocidcBj  differing  mainly  in 
he  smaller  mouth  and  weaker  teeth. 

{Umbrida  QOnther,  vi,  231,  232.) 
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*  Pectorals  narrow,  with  few  (11^-15)  rays;. Tentralrays6 ;  acalesmoderate.UMBSAy  16S. 

*  *  Pectorals  broad,  with  many  (3:^-36)  rays ;  ventral  rays  3 ;  scales  small. .  Daixia,  1G6w 

165.— UMBRA  Miiller. 
Mud-fishes. 

(Melanura  Agassiz.) 

(Kramer;  Mttller,  Abhandl.  Akad.  Wiss.  Wien,  BorL  1842,  188:  type  Unibm  aramerm 
Mtiller.) 

Body  oblong,  covered  with  cycloid  scales  of  moderate  size,  withou"^ 
radiating  striae ;  no  lateral  line.    Head  shortish,  little  depressed.    Ey««^ 
rather  small.    Cleft  of  mouth  moderate.    Ventral  fins  6-rayed,  belo 
br  slightly  in  front  of  dorsal;  anal  fin  much  shorter  than  dorsal, 
torals  rather  narrow,  rounded,  placed  low,  with  12-16  rays,  which  arre 
much  jointed.    Caudal  rounded.     Preopercle  and  preorbital  with  mn- 
cons  pores.    Branchiostegals  6.    Gill-rakers  short,  thick.    Size  smal/. 
Two  species,  very  similar  to  each  other,  inhabiting  the  waters  of  the 
United  States  and  Austria.    (Latin,  umbray  a  shade.) 

571.  U.  limi  (Kirt.)  Gthr.— Ifud  Minnow;  Dog-fish. 

Dark-green  or  olive,  mottled,  sides  with  irregular  narrow  pale  bars, 
these  often  obscure  or  wanting;  a  distinct  black  bar  at  base  of  caodal; 
whitish  stripes  sometimes  present  along  the  rows  of  scales.  Head  2\ 
in  length;  depth  4^.  B.  6;  P.  14;  D.  14;  A.  8;  V.  6;  Lat.  L  35;  L 
transv.  15.  L.  4  inches.  Vermont  to  Minnesota  and  South  Garoliiuk 
Abundant  northward  in  weedy  streams  and  ditches.  ^^  A  locality  which 
with  the  water  perfectly  clear  will  apx>ear  destitute  of  fish  will  perhape 
yield  a  number  of  mud-fish  on  stirring  up  the  mud  at  the  bottom  and 
drawing  a  seine  through  it.  Ditches  in  the  prairies  of  Wisconsm,  (V 
mere  bog-holes,  apparently  affording  lodgment  to  nothing  beyond  tad- 
X>ole^,  may  thus  be  found  filled  with  MeUmurasy    (BairA.) 

(Hydrargyra  limi  Kirtland,  Best.  Jonm.  Nat.  Hist,  iii,  277:  Ifelaniira  Mimriate  Ag* 
Am.  Joum.  Sci.  &  Arts,  1854,  135:  Umbra  limi  GUnther,  vi,  232 :  LeuHMmspfgrnmrnV^ 
Kay,  New  York  Fauna,  Fishes,  214 :  Umbra pygmcMi  J ordaa,  BolL  U.  8.  Nst  Mna^  x,53; 
the  eastern  form,  pygmcea,  nsnally  slightly  differing  in  proportiona.) 

166.— DAIil^IA  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  358:  type  DalUa peciwrali»  Bean.) 

Body  oblong,  covered  with  small,  partly  embedded  cycloid  soaks;  a 
trace  of  lateral  line;  a  line  of  mucous  tubes  below  eye.  S^  anialL 
Cleft  of  mouth  moderate.  Yilliform  or  almost  cardifona  teetti  on JawSf 
vomer,  and  palatines;  those  on  premaxillaries  enlarged.    Yentrato  ia 
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front  of  dorsal,  composed  of  3  rays;  base  of  anal  about  as  long  as  that 
of  dorsal;  eaadal  fin  rounded;  pectoral  fin  rounded,  with  a  somewhat 
fleshy  base,  with  33-^6  rays.  Branchiostegals  7  or  8.  Streams  of 
Alaska.    (Dedicated  to  W.  H.  Dall.) 

979.  D.  pectoralis  Bean. 

Body  dusky  brown,  mottled  with  whitish.  Belly  whitish,  often 
speckled ;  fins  with  dark  spots.  Body  rather  elongate.  Eye  small,  6 
or  7  in  head.  Pectoral  about  half  as  long  as  head;  ventral  one-third; 
anal  beginning  opposite  front  of  dorsal  and  ending  nearly  opposite  its 
last  ray.  Scales  on  belly  very  smalL  Head  4;  depth  5.  D.  12;  A  13; 
P.  34;  Y.  3;  scales  11-77-11.    L.  8  inches.    Saint  Michael's,  Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  358.) 

Family  LI.— ESOCIDiE. 

{The  Pikes.) 

Body  elongate,  not  elevated,  more  or  less  compressed.  Head  long ; 
the  snout  much  prolonged  and  depressed.  Mouth  very  large ;  its  clefb 
forming  about  half  the  length  of  the  head ;  lower  jaw  the  longer ;  upper 
jaw  not  protractUe,  most  of  its  margin  formed  by  the  maxillaries,  which 
are  quite  long  and  provided  with  a  supplemental  bone ;  premaxillaries, 
vomer,  and  palatines  with  broad  bands  of  strong  cardiform  teeth  which 
are  more  or  less  movable;  lower  jaw  with  strong  teeth  of  different 
si^es ;  tongue  with  a  band  of  small  teeth.  Head  naked  above ;  cheeks 
and  opercles  more  or  less  scaly;  gill-openings  very  wide;  gill-mem- 
branes separate,  firee  from  the  isthmus ;  gill-rakers  tubercle-like,  toothed ; 
branchiostegals  12-20.  Scales  small ;  lateral  line  weak,  obsolete  in 
young  specimens,  developed  in  the  adult.  Dorsal  posterior,  opposite 
and  similar  to  anal ;  caudal  fin  emarginate ;  pectoral  fins  small,  inserted 
low;  ventrals  rather  i>osterior;  vent  normal;  no  adipose  fin;  no  bar- 
bels ;  stomach  not  ccBcal,  without  pyloric  appendages ;  pseudobranchise 
glandular,  hidden ;  air-bladder  simple.  Fishes  of  moderate  or  large  size, 
inhabiting  the  fresh  waters  of  the  northern  parts  of  Europe,  Asia,  and 
North  America.  Genus  1 ;  species  about  6,  one  of  them  cosmopolitan, 
the  rest  all  confined  to  America.  The  species  are  all  noted  for  their 
greediness  and  voracity. 

{E^oMm  Gttntber,  tU,  886-230.) 
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167.— E^^OX  Linnivus. 

Pikex. 

(Linijjfiis,  Svstnn;!  N.itui:i-:  tyni-  /><'x  Inrhis  ]..) 

Cliaia<-t(Ts  of  tlu'  ^emis  iiicliuliMl  above.  (Latin,  esoXj  a  pike;  Greek, 
:<Tti^ ;  probably  JVoii I  lo/^^^,  «Minal ;  '.r*^,  sharp.) 

a,  C'Ikm'Us  jis  Will  ,Ms  o]>i>rilrs  rnlinlv  srjfly ;  1»i*:uiehiosregal8  11-14;  color  grvcDbih, 
n-liculali'il.     ^  I'ivnrt Ihm  '  liaf.) 

h.   IMiiiuhUi^lv'X'.iU  iKinnallv  I'J. 
573.  E.  UBlli*l'i<'Ullus  GinvVm.  — Dai} (led  PickerfL 

liody  ^^llol•t  aiul  lobiust;  head  heavy,  with  blunt  short  snout, ;eT» 
nitlier  hir*^e,  ab  )ut  5  in  head,  its  diameter  nearly  half  the  length  of  the 
snout,  its  posterior  margin  scarcely  behind  middle  of  head;  upper 
brand  I  iostey:als  scaly.  Dark  green  ;  sides  with  about  twenty  distinct, 
blaekish,  (curved  bars,  sometimes  obscurely  marked,  but  not  distinctly 
reticulated ;  a  bhick  bar  below  eye,  another  from  upper  edge  of  operde 
through  eye  to  snout.  Head  3J;  depth  oA.  B.  12-13;  D.  11;  A.  11; 
Lat.  1. 105.  L.  12  inches.  A  snniU  x>ic-kerel,  abundant  from  ^lassachu- 
Betts  to  Florida,  in  streams  east  of  the  mountains. 

(Emox  luciitM,  fS amvricannft  Chnclin,  Systcnui  Natura*.  l/t'r*,  1390:  i?«ox  nlger  Lt-^ueor, 
Juiirii.  Aoad.  Nat.  S«i.  Pliila.  i,  41;'):  ICsox  fuscmtuji  IVkay,  Now  York  Fuuiia, rights, 
iW4  :  I:hox  ornatiis  .Stoivr,  Fish.  Mass.  313:  Knox  uitjvr  CTUDtlier,  vi,  2;Jl*:  Egox  ruttaA 
UolhT.  hb.  S.  C.  1H«>0,'J01.) 

57^1  •  F.  saiinoiKMIf^  Tli\t\— Little  Picknrl, 

Body  moderately  stout,  somewhat  compressed ;  head  rather  short, 
longer  than  in  /v.  amcrivanuHj  but  shorter  than  in  E.  reticulatvti^  tbeeji 
being  exactly  in  the  middle  of  the  head ;  eye  large,  less  than  3  times  in 
snout,  about  G  in  head;  caudal  well  forked.  Color  green  or  grayish; 
sides  with  many  curved  streaks,  sometimes  forming  bars,  but  mare 
usually  forming  marmorations  or  reticulations,  the  color  extremely  ^"ari- 
able,  sometimes  quite  plain;  sides  of  head  usually  variegated;  adiuk 
bar  downward  from  eye,  and  one  forward;  base  of  caudal  sometinei 
mottled;  other  fins  usually  plain.  Eead  3^;  depth  6S.  D.  11;  A. U; 
Lat.  1.  105.  L.  12  inches.  Mississippi  Valley  and  southeafitward;  i 
small  sx)ecies  very  abundant  in  the  small  streams  and  bayous  of  tbe 
South  and  West. 

(RafincHqiifS  Ieh.Oh.  1830,  70;  Jordan,  Man.  Vert.  ed.  2d,  36d:  JE!90X  tMiftroMf  Kirt- 
laud,  Cli'vi-land  Annals  of  Science,  1^54,  79 :  Eaox  umhrosua  Cope,  Trana.  Ant  Ph*^ 
Soc.  Phila.  180<>,  409 :  Ehox  eypho  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  79:  &» 
eifpho  OVmthor,  vi,  230:  A«oj- ;>oro»iw  Copo,  Trans.  Am.  Phil.  Soc.  PhiU.  18fl6, 406.  ^ 
form  {cypho  ^ porotfUM)^  distiu^ished  mainly  by  the  arched  back  and  steep  profile' 
probably  a  variety  or  aocidental  form  of  tbe  preceding.) 

*£aiiuosciiic,  Ich.  Oh.  1@20,  70 :  typo  Ewx  vittatM  Raf.    (▲  lAtinixation  oipkkrd.) 
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innchiostegals  14-16. 
^  £•  reticnlaUls  Le  Saeor. — Common  Eastern  Pickerel ;  Green  Fike, 

odj  rather  slender,  deepest  near  the  middle  and  tapering  backward 
slender  candal  x>6duncle ;  head  long,  the  snout  prolonged,  so  that 
not  mach  shorter  than  the  rest  of  the  head;  eye  small,  about  3^  in 
t,  8  in  head;  caudal  well  forked.  Color  green  of  varying  shades, 
(  with  golden  lustre,  and  marked  with  numerous  dark  lines  and 
iks,  which  are  mostly  horizontal,  and  by  their  junction  with  one 
ber  i>roduce  a  reticulated  appearance;  a  dark  band  below  eye;  fins 
I.  Dead  3 J ;  depth  6.  B.  15 ;  D.  14 ;  A.  13  (counting  developed 
only  as  in  other  cases) ;  Lat.  1.  125.  L.  24  inches.  Maine  to  Ala- 
dkj  everywhere  east  of  the  mountains,  not  found  west  of  the  Alle- 
lies. 

I  Suenr,  Joam.  Acad.  Nat.  Sci.  Phi  la.  i,440,  1818;  OtLnthor,  vi.^QO;  Storer,  Fish. 
.311,  and  of  all  authors:  Hsox  affinis  Holbrook,  Ich.  S.  Car.  1860,198:  Eaoxphalc- 
Say,  Jonni.  Ac«d.  Nat.  Sci.  Phila.  i,  416.) 

Jheeks  scaly;  lower  half  of  ojiercles  bare;  branchiostegals  14-16;  species  light- 
spotted  on  a  darker  ground.    {Esox, ) 

.ns.  locins  Li.— Pike. 

ody  moderately  elongate,  the  back  little  elevated ;  head  rather  long, 
eye  exactly  midway  in  its  length.  General  color  bluish,  or  greenish 
r,  with  many  whitish  spots  which  are  usually  smaller  than  the  eye 
arranged  somewhat  in  rows;  dorsal,  anal,  and  caudal  fins  with 
idish  black  spots ;  young  with  the  white  spots  coalescing,  forming 
que  cross  bars;  a  white  horizontal  band  bounding  the  naked  part  of 
operculum.  Head  3§;  depth  5;  eye  6^  in  head.  B.  15,  in  the  Amer- 
ivar.  estor  (13  or  14  in  European  specimens);  D.  17;  A.  14;  Lat.  1. 
.  L.  2-4  feet.  Fresh  waters  of  the  northern  parts  of  Europe,  Asia, 
1  ^J'orth  America;  in  the  Eastern  United  States  south  to  Noji^hern 
O]  very  abundant. 

Cms  Imeimt  L.  Syst.  Nat. ;  Gttuther,  vi,  226,  and  of  authors  generally :  Esox  estor  IjO 
ir,  Joom.  Acad.  Nat.  Sci.  Phila.  i,  413,  lhl8 :  Ettox  e^tor  GUuther,  vi,  228 :  Esoxdepran- 
Qfinther,  ▼!,  229 :  Esox  horeue  Agassiz,  L.  Superior,  317. ) 

Lower  half  of  cheeks  as  well  as  of  opercles  hare  ;  hranchiostegals  17-19 ;  hlack- 
spotted  ou  a  lighter  ground.    {Mascalongus  *  Jordan.) 

r.  £•  MObilior  Thompson. — Muskallunge, 

^neral  form  of  E.  luciusy  the  head  a  little  larger  proportionally ; 
J  part  of  cheeks  about  as  wide  as  eye ;  the  scales  on  both  cheeks 

(Oidao,  JBept.  Ohio  Fish.  Com. ,  1877,  92 :  tyi)o  Eeox  nohilior  Thompson.  (Latin, 
lyinadk;  UmguM,  long.) 

BoIL  Fat.  Mils.  Ko.  16 ^23 
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^percles  in  aboat  8  rows.  Color  dark  gray ;  sides  with  round  blackish 
8  on  a  ground  color  of  grayish  silvery 5  belly  white;  fins  spotted 
1  black.    Head  3§ ;  depth  6.    B.  18 ;  D.  17 ;  A.  1 5 ;  Lat  L 150.    L.  4 

i  feet.    A  magnificent  fish,  by  far  the  largest  of  it«  family,  found  in 

3  Great  Lake  region  and  northward. 

Eeox  cst&r  Dckay,  N.  Y.  Faana,  Fishes,  222,  and  of  varioas  anthors,  not  of  Le  Snenr 
lompson,  Proc.  Bost.  Soc.  Nat.  Hist.  1850,  iii,  163 ;  Jordan,  Boll.  U.  8.  Nat.  Mns.  x, 
id  of  most  late  writers.) 


• 


m 


Oedee  o -apodes. 

{The  Eels.) 


Scapular  arch  free  behind  the  cranium ;  no  praecoracoid  arch.    A 
bladder,  if  present,  with  a  pneumatic  duct.    Ventral  fins  wantiiBL^ 
Maxillary  and  premaxillary  more  or  less  connate  with  other  bones   or 
with  each  other,  sometimes  entirely  wanting.     Pharyngeal  and  oper- 
cular  apparatus  often  deficient.    Vertebrae  in  increased  number.    Ver- 
tical fins  without  spines,  usually  confluent  around  the  tail.    Gill-open- 
ings  usually  narrow,  separated  by  a  broad  isthmus,  sometimes  close  to- 
gether or  confluent.    ISo  pseudobranchise.     Body  eel-shaped;  naked^ 
or  with  rudimentary  scales. 

As  here  understood,  this  order  includes  most  of  the  old  order  of 
Apodes  J  excluding  as  separate  orders  the  Olanencheli  (Oymnotidw)  and 
the  Ichthyocephali  (Manopteridce).  It  thus  includes  the  Holagfomij  £ji- 
chelycephalij  and  Colocephnli  of  Cope,  which  may  be  united  provision 
ally  until  the  osteology  of  various  aberrant  forms  is  made  known.  ( 
privative;  ttou?,  foot.) 

(Symbranchidce  and  MurcenidcB  Giinther,  yiii,  12-145.) 

*  ANALYSIS  OP  FAMILIES  OF  APODES. 

*  Vent  mncli  behind  head;  jaws  not  greatly  produced;  dorsal  without  spines, 
t  Muscular  and  osseous  systems  well  developed, 
a.  Preoperclo  wanting ;  lower  pharyngeals  wanting ;  gill-openings  yery  sis 

MURAXID 

aa,  Preopercle  ]iresent ;  lower  x>haryngeals  present. 
b.  Gill-openings  well  separated AvqutlU] 

bb,  Gill-ox)cuings  contiguous;  mouth  very  large,  with  smaU,  sharp  teet 

SYNAPHOBRAXCH7 

ft  Muscular  and  osseous  systems  feebly  developed;  gape  very  wide;  stoD 
tremely  distensible Saccopuabtnc 

Vent  under  the  pectorals;  both  jaws  produced  into  a  very  slender  beak; 
tremely  slender;  middle  of  dorsal  with  spines NsmcHTff 


•• 


• 


Called  Encheiifoephali  in  the  analytical  t«ble  on  page  81 
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Family  LII.— MURJENIDJE. 

{Tlie  Murcenas.) 

Body  elongate,  eel-shaped,  naked.  Head  sabconical,  elevated  at  the 
ociput,  the  snoat  rather  slender;  skull  less  developed  than  in  fishes 
^^nerally,  the  opercular  bones  rudimentary,  the  preoperculum  generally 
'"^anting.  Premaxillary  rudimentary  or  wanting.  Ethmoid  very  wide. 
ITaxillary,  symplectic,  pterygoid,  basal-branchihyal,  superior  and  in- 
ixnor  pharyngeal  bones  all  wanting,  except  the  fourth  superior  pharyn- 
^al,  which  is  jaw-like,  and  supported  by  a  strong  superior  branchihyal. 
'^eth  various.  Gill-opening  reduced  to  a  small  slit  or  foramen.  Ven- 
^•511  fins  none.  Pectorals  usually  wanting ;  dorsal  and  anal  low,  conflu- 
o.t  around  the  tail,  sometimes  wanting.  Skeleton  well  ossified.  Mus- 
0.1ar  system  well  developed.  Genera  5  or  6;  species  about  110.  Abun- 
^^nt  in  warm  seas,  often  reaching  a  large  size. 

(^Mwxtnida  engyBchiaUe  GUnthcr,  viii,  93-136:  order  Colocephali  Cope,  Trans.  Amer. 
^bil.  Soc.  1870,456.) 

*•  Peotorals  none;  vertical  fins  well  developed;  nostrils  ronnd;  teeth  all  aeate. 

MURiBNA,  168. 

168.— ]VIURiE]¥A  Linnsns. 
(irtedi ;  Linn.  Sjst.  Nat. :  type  MurcBna  hel(n(B  L.) 

Pectoral  fins  none;  dorsal  and  anal  fins  well  developed.  Posterior 
nostril  round,  with  or  without  tube;  anterior  nostril  with  a  tube. 
Teeth  well  developed,  acute.  Tongue  not  free.  No  lateral  line.  Body 
usually  moderately  elongate.  Species  very  numerous  in  warm  seas. 
{/lopacvay  the  ancient  name  of  Mtirama  helence;  from  fiupovy  a  sweet  oil.) 

a.  Posterior  as  well  as  anterior  nostrils  tnbalar.    (MurcBua,) 
578.  Mm  melanotis  (Kanp)  Gthr.— Moray, 

Brownish  black,  everywhere  with  numerous  round  yellowish  spots, 
most  of  which  are  smaller  than  the  eye,  these  sometimes  confined  to 
the  head  and  trunk;  a  large  round  black  spot  around  the  gill-opening; 
angle  of  mouth  black.  Nasal  tubes  subequal  in  length,  shorter  than 
the  eye.  Maxillary  teeth  biserial,  and  in  young  examples  mandibulary 
teeth  also.  Oanine  teeth  somewhat  knife-shaped,  of  moderate  length. 
Month  capable  of  being  completely  shut.  Gill-opening  narrow,  not 
wider  than  the  small  eye.  Snout  of  moderate  length.  Olefb  of  mouth 
of  moderate  length,  about  2^  in  length  of  head.  Tail  longer  than  body. 
Head  2^  in  length  of  trunk.    West  Indies,  &c.    (Oiinther.)    Specimens 
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probably  belonp^ng  to  this  species  lately  obtained  at  Charleston,  S.  C, 
by  Mr.  E.  E.  EarU. 

(Limamurcena  melanotis  Kaup,  Aale  Hamburg  Mus.  27;  Gttntber,  viii,  98.) 
aa.  Posterior  nostril  without  tube.    {Gymnotharax^  Blocb  &  Schneider.  ) 
cl79»  ]VI.  mordax  Ayrcs. — Conger  Eel, 

Dark  brown,  vaguely  reticulated  with  narrow,  paler  markings  ai^ 
spots;  a  round  dark  blotch  about  gill-opening;  lower  side  of  head  au::^ 
throat  with  about  15  dark   lengthwise  streaks;    belly  with  simiL^3/ 
streaks  running  crosswise;  a  dark  line  on  each  side  of  base  of  aaa^ 
with  short  cross-branches.    Snout  short,  narrow,  and  pointed.    Occip. 
ital  region  becoming  fleshy  and  much  elevated  with  age.     Tail  form- 
ing about  half  the  total  length.    Head  7  in  length.     Tube  of  anterior 
nostril  half  as  long  as  the  eye;  posterior  nostril  with  a  slight  border. 
Eye  above  the  middle  of  the  gape,  2^  in  snout,  which  is  6J  in  rest  of 
head.    Gill-opening  slightly  larger  than  eye.     Sides  of  upper  jaw  with 
two  series  of  teeth  posteriorly,  the  outer  series  of  small,  close-set,  re- 
curved, triangular  teeth,  which  are  immovable;  inner  teeth  about 5, 
similar,  but  larger,  depressible;  a  groove  between  the  two  series;  in 
front  of  these,  continuous  with  the  outer  series,  are  3  fixed,  knife- 
shaped  teeth,  then  a  movable  tooth,  then  3  fixed  teeth ;  on  the  middle 
line  of  vomer  3  depressible  fangs,  the  posterior  the  largest  of  the  teeth; 
in  the  lower  jaw^  a  single  series,  corresponding  to  the  outer  series  in 
the  upper  jaw,  some  of  the  front  teeth  enlarged  and  fixed.    Beaches  a 
length  of  5  feet.     Point  Concepcion  to  Cape  San  Lucas;    abundant 
about  the  islands,  and  remarkable  for  its  ferocity. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  30.) 
5§0«  M«  occllata  ( Agassi z)  Jenyns. 

Teeth  uniserial,  some  of  them  slightly  serrated.  Mandible  with  12-14 
teeth  on  each  side,  the  two  anterior  being  canines  of  moderate  size; 
''intermaxillary"  teeth  not  much  larger  than  "maxillary^;  there  are 
no  teeth  on  the  mesial  line  between  the  *' intermaxillary"  teeth.  The 
mouth  can  be  shut  completely.  Anterior  nasal  tubes  short.  Snoot 
short,  thick.  Eye  rather  small.  Cleft  of  the  mouth  of  moderate  width, 
extending  beyond  eye.  Tail  longer  than  the  body.  Head  about  half 
as  long  as  trunk.    Brownish,  with  numerous,  small  round  white  spots 

irregularly  disposed,  the  largest  about  as  large  as  the  eye.     Dorsal  to 

— — ^ —  .  »^— — ^■— 

*  Bloch  &  Sohneider,   Syst.    Ichth.  525,  528 ;    originally  equivalent   to 
{yv^voi,  naked;  Oopa^f  chest;  in  allusion  to  the  absence  of  pectonJo.) 
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Tdtli  subaltemate  large  white  and  black  spots ;  anal  (and  dorsal)  with 
a  broad  black  margin.    {Ghunther.)    Florida  and  Texas  southward. 

{Ggmnothorax  ocellatus  Agassiz,  Spix  Pise.  Brazil,  91;  Gtinther,  viii,  102:  Xeomurtgna 
^^igromarginata  Girard,  U.  8.  Mex.  Bound.  Surv.  Ichth.  76.) 

Family  LIIL— ANGUILLID^. 

{The  True  EeU.) 

Body  elongate,  serpentiform,  naked  or  covered  with  imbedded  scales. 
Head  conical,  the  snout  not  much  produced,  sometimes  very  blunt. 
IPreoperculum  present.    Premaxillaries  present,  separated  on  the  me- 
dian line  by  the  ethmoid.     Maxillaries  wanting  or  connate  with  the 
premaxillary,  which  forms  the  border  of  the  mouth.    Sui)erior  branchi- 
hyals  and  inferior  and  superior  pharyngeals  well  developed,  the  latter 
of  three  bones.    Teeth  various.    Gill-openings  separate,  not  very  small 
(except  in  Simenchelys).    Ventral  fins  none;  dorsal  and  anal  low,  usually 
confluent  around  the  tail;  pectorals  generally  present,  placed  rather 
high.    Vent  not  far  from  anal  fin.    Skeleton  ossified,    liluscular  system 
well  developed.    Heart  not  far  behind  gills.    As  here  understood,  this 
family  includes  a  wide  variety  of  forms,  which  have  been  often  arranged 
in  several  families.    It  is  probable  that  some  divi?ion  will  be  found  nec- 
essary, but  we  have  not  the  data  on  which  to  make  it.    Genera  about 
20;  species  about  160.     In  all  warm  seas,  many  of  them  ascending 
rivers. 

(Anguaiida,  part;  Gihr.  yiii,  23-90.) 

a.  Tongue  not  free  anteriorly. 

b.  End  of  tail  not  sorroanded  by  the  fin ;  nostrils  labial.    (Ophisurina.) 
c.  Pectoral  fins  wanting  (rarely  rudiraentary) ;  teeth  small,  conical. Ccecula,  169. 

oc.  Pectoral  fins  present;  teeth  acute Ophichthys,  170. 

hb.  End  of  tail  surrounded  by  the  fin. 
<i.  Nostrils  labial.    (Myrino!.) 

e.  Teeth  granular Myrichthys,  171. 

dd.  Nostrils  superior  or  lateral.    {Murame9odnQs.) 

f.  Pectoral  fins  present ;  dorsal  and  anal  rudimentary.... Neoconger,  172. 
.  Tongue  free  ant-eriorly ;  pectorals  present ;  nostrils  not  labial. 
g.  Snout  subcouical. 
K  Body  scaleless.    {Congrinw.) 
i.  Jaws  with  an  outer  series  of  close-set  teeth;  lower  jaw  not  pro- 
jecting  Conger,  173. 

Kh,  Body  with  rudimentary,  linear,  imbedded  scales,  arranged  at  right 
angles  with  each  other.     {Anguillina,) 

J,  Teeth  in  bands;  lower  jaw  projecting Anguilla,  174. 

gg.  Snout  very  short  and  blunt;    body  scaly;   mandible  very  strong. 
(Simenohelyince. ) 
k.  Teeth  blunt,  incisor-like  in  one  series ;    gill-opening  a  very 
short  longitudinal  slit Simenchelys^  175. 
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169.— €<E€UIiA  Yahl. 

{Sphagebranchua  Bloch  &  Schneider.) 

(Yahl,  Skrlvt.  Natnrh.  Selsk.  iii,  1794,  149:  type  CcBoula  pterygeraYaLbl=:^  Dahpki^, 
polyophthalmus  Bleelier.) 

Body  extremely  slender.  Teeth  equal,  small,  conical,  on  jaws  an^ 
vomer.  Nostrils  labial.  Tongue  not  free  at  tip.  Pectoral  fins  wantic:^ 
or  rudimentary ;  dorsal  fin  present.  Extremity  of  tail  free.  GL^ 
openings  small,  separated  by  a  narrow  isthmus.  Eyes  small.  (Lat  ^ 
ccecus,  blind.) 

581.  €•  scuticaris  (Goode  &  Bean)  J.  &  G. 

Brownish,  paler  below.  Teeth  small,  conical,  in  two  series  on  j»ws 
and  vomer.  Gill-openings  close  together.  Dorsal  fin  beginning  far  in 
advance  of  the  gill-opening,  a  little  nearer  the  tip  of  the  snoat  than  the 
gill-opening,  at  a  distance  from  the  former  equal  to  three  times  the 
length  of  the  snout.  Head  8^  in  distance  from  gill-opening  to  vent, 
and  8  in  tail.  Snout  pointed,  G  in  head.  Pectorals  extremely  small, 
their  length  less  than  y^  the  total  length.    {Ooode  &  Bean.) 

{Sphagebranchus  scuticaris  Groode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  1879,  344.) 

170.— OPHICHTHYS  AM. 

(Ophisurus  Lac^pede.) 
(Ahl,  Specim.  Ichth.  1789,  9.) 

Body  elongate,  naked.  Teeth  all  pointed ;  vomerine  teeth  present 
!N^08trils  labial.  Tongue  not  free  at  tip.  Dorsal  and  anal  fins  present; 
pectoral  fins  developed.  End  of  tail  not  surrounded  by  the  fin.  Spe- 
cies very  numerous,  found  in  all  warm  seas,    (o^t?,  snake;  tz^o^^  fish.) 

*  Canine  teeth  very  distinct.    (Mystriophis*  Eanp.) 
t  Teeth  in  each  jaw  in  a  donblo  series. 

583.  O.  punctjfer  (Kanp)  GUnther. 

Snout  narrowed,  short,  spoon-shaped,  twice  as  long  as^the  eye.  Geft 
of  the  mouth  very  wide.  Teeth  pointed,  fixed,  unequal  in  size,  those 
of  the  premaxillary  in  a  single  arched  series,  the  foremost  being  Uie 
longest  of  all  the  teeth;  outer  series  of  teeth  in  jaws  with  oaninee; 
vomerine  teeth  triserial,  rather  small.  Lips  not  fringed.  Gill-openings 
wide.  Origin  of  the  dorsal  fin  at  some  distance  behind  the  peotaralf 
which  is  well  developed.     Tail   somewhat   longer  than  12i6  body. 

*  Eanp,  Apodes,  1856, 10:  type  Ophisurua  rostelUUus  Rich.  (jivdrpoY^  ^Mii;  of(^ 
snake;  from  the  form  of  the  snout.) 
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irownish,  with  namerous    small   roandish  black   spots.      {OUnther,) 
Vest  Indies,  north  to  West  Florida. 

(Crotalopsis  punctifer  Kanp,  Abhaudl.  Natnrwiss.  Verein  Hamburg,  iv,  2,  1860: 
facrodonaphis  mordax  Poey,  Rept.  Fi8.-Nat.  Cuba,  ii,  252,  1868:  Crotalopsis  mordax 
oode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  154;  Giinther,  viii,  56.) 

*No  distinct  canine  teeth;  snoat  moderate.    (MarasnopaU*  La  Saenr.) 
t  Teeth  in  the  lower  jaw  in  a  double  series;  cleft  of  mouth  wide. 

83«  O.  triserialis  (Kanp)  Gttnther. 

Body  with  larger  and  smaller  roandish  black  spots,  alternating; 
ead  with  many  small  black  spots  above  and  below;  belly  plain;  head 
nd  body  with  longitudinal  strealcs.  Gill-openings  carved,  well  sepa- 
xtedj  a  little  longer  than  pectorals.  Head  with  longitadinal  wrinkles, 
B  length  two-fifths  the  distance  from  the  gill-opening  to  the  vent. 
[oath  wide,  its  cleft  more  than  one-third  the  head.  Eye  moderate,  1% 
I  snout.  Teeth  pointed,  fixed,  all  biserial,  except  those  on  vomer, 
rhich  are  uniserial.  Pectoral  fin  3J  in  head,  the  dorsal  beginning 
b»ve  its  terminal  portion.  Tail  rather  longer  than  body.  Southern 
lalifornia  to  Brazil.    (Described  from  Garrett's  type  of  0.  californiensis,) 

{Muricnopmn  iriaerialU  Kaup,  Apodes,  1856, 12;  Giinther,  viii,  58:  Ophisurus  califomi- 
wi»  Garrett,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  66.) 

t  Teeth  in  lower  jaw  in  one  series.    (Herpetoichthys  Kaup.) 

184.  O.  ocellatus  (Le  S.)  Giinther. 
A  series  of  round  white  spots  along  the  middle  of  the  side  of  the 
lody  and  tail;  dorsal  fin  with  a  black  edge;  some  white  dots  on  the 
lack  behind  the  head  and  a  white  line  across  the  occiput.  Length 
f  the  head  rather  less  than  one-third  of  the  distance  of  the  gill- 
•pening  from  the  vent.  Snout  pointed,  the  upper  jaw  projecting  be- 
ond  the  lower.  Cleft  of  the  mouth  wide,  two-fifths  the  length  of  the 
lead.  Eye  of  moderate  size,  two-thirds  of  the  length  of  the  snout,  and 
ituated  in  the  anterior  third  of  the  head.  Teeth  pointed,  fixed,  un- 
qual  in  size;  the  intermaxillary  teeth  largest,  arranged  in  a  curved, 
ransverse  series;  maxillary  teeth  in  a  double,  vomerine  and  mandibu- 
iry  teeth  in  a  single  series ;  only  the  anterior  mandibulary  teeth  form 
.  short,  double  series.  Length  of  the  pectoral  fin  rather  more  than 
ne-third  that  of  the  head;  dorsal  fin  commencing  opposite  the  poste- 
lor  third  of  the  pectoral.  Tail  longer  than  the  body.  {GuntJier.) 
Vest  Indies,  north  to  West  Florida. 

(MurcenopM  ocellatus  Le  Sneur,  Jonm.  Acad.  Nat.  Sci.  Phila.  v,  108;  Giinther,  viii, 
3:  Herpetaichthys  ocellatus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  155.) 

*Le  Snenr,  Jonm.  Acad.  Nat.  Sci.  Phila.  y,  108:  type  Muramapna  ooellata  Le  S. 
vtvpatra^  Munena;  oi>tif  appearance. ) 
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ITl.— MYRICHTHYS  Girard. 
(Girard,  Proc.  Auad.  Nat.  Sci.  Phila.  1859,  58:  type  MyrkhthyB  Hgrintu  Grd.) 

Pectorals  present;  dorsal  inserted  in  advance  of  base  of  pectorals,  a^ 
a  point  nearer  to  them  than  to  the  eye.  Head  large ;  the  lower  ja^ 
shorter  than  the  upper.  Teeth  granular,  disposed  in  elongated  patchy 
on  the  jaws,  palatines,  and  nasal  bones.  Eyes  well  developed.  Gi.^ 
openings  lateral,  moderate.  Body  naked.  Nostrils  near  the  end  of  f^ 
snout,  the  upper  very  small,  opposite  the  lower,  which  are  couspicuc^^ 
and  tabular,    {tiopoq^  Myrus,  an  ancient  name  of  Murcma ;  ^;^'^t»<r,  fi^£. 

585.  III.  tiffrlnos  Grd. 

Brownish  above,  throat  and  belly  dull  whitish ;  roundish,  dark  broirn 
spots  on  the  body  in  four  longitudinal  series ;  belly  plain ;  throat  witA 
whitish  spots;  spots  on  head  smaller  and  deeper  in  color.  Fins  oliva- 
ceous ;  pectoral  and  anal  plain ;  dorsal  spotted  like  the  body,  white- 
edged.  Body  subcylindrical,  somewhat  compressed,  tapering  backward. 
Pectorals  broader  than  long.  Head  12  in  length.  Cleft  of  mouth  ex- 
tending beyond  eyes.  Teeth  unequal,  in  many  series;  -three  series  on 
the  front  of  the  dentary  bones;  two  on  the  upper  jaw  and  two  on  the 
shaft  of  the  vomer.  Length  2  feet.  {Oirard.)  Adair  Bay,  Oregon,  not 
found  by  recent  collectors. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  58.) 

1T3.-N£0€0N0£R  Girard. 
(Giranl,  U.  S.  Mex.  Bound.  Siirv.  Ichth.  1859,  77:  type  Neooonger  muonmaUu  Grd.) 

Scaleless.  Pectoral  fins  present:  dorsal  and  anal  fins  rudimentary, 
passing  around  the  tail,  towards  the  end  of  which  they  are  more  devel- 
oped. Cleft  of  the  mouth  extending  beyond  the  small  eye;  maxiUaiy 
teeth  slender,  in  several  series;  vomerine  teeth  uniserial,  forming  a  patch 
in  front;  posterior  nostrils  near  the  anterior  rim  of  the  orbit,  Ulterior 
near  the  tip  of  the  snout;  tail  not  much  longer  than  the  body.  Gill- 
openings  vertical,  rather  large.  Gulf  of  Mexico,  (v^oc,  newj  x^yy/^> 
Conger.) 

586.  N«  mucronatus  Grd. 

Dark  reddish  brown  above,  paler  below;  head  small,  slender,  pdntad; 
upper  jaw  the  longer;  dorsal  fin  beginning  just  in  front  of  tlie  vent, 
forming  a  membranous  ridge  until  near  the  tail,  where  it  expaodB  and 
becomes  fin-like ;  pectorals  small.    Coast  of  Texas.    {Qirard.) 

(Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  77 ;  GUnther,  vili,  49.) 
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1Y3.— AIVGUIIiliA  Thunberg. 

UeU. 
Thnnberg,  Noav.  M6m.  Stockh.  aboat  1791:  type  Murasna  anguilla  L.) 

Body  elongate,  compressed  behind,  covered  with  imbedded  scales, 
rhich  are  linear  in  form,  and  placed  obliquely,  some  of  them  at 
ight  angles  to  others.  Lateral  line  well  developed.  Head  long  con- 
sal,  moderately  pointed,  the  rather  small  eye  well  forward  and  over 
he  angle  of  the  mouth.  Teeth  small,  subequal,  in  bands  on  each  jaw 
,nd  a  long  patch  on  the  vomer.  Tongue  free  at  tip.  Lips  rather  full, 
irith  a  free  margin  behind,  attached  by  a  frenum  in  front.  Lowier  jaw 
►rejecting.  Gill-openings  rather  small,  slit-like,  about  as  wide  as  base 
f  pectorals  and  partly  below  them.  Nostrils  superior,  well  separated, 
he  anterior  with  a  slight  tube.  Vent  close  in  front  of  anal.  Dorsal 
nsert^d  at  some  distance  from  the  head,  confluent  with  the  anal  around 
hd  taiL  Pectorals  well  developed.  Species  numerous,  in  most  warm 
leas,  ascending  streams,  but  mostly  spawning  in  the  sea.  (Latin,  atigu- 
llUy  an  eel.) 

187.  A.  rostrata*  (Lo  Sneur)  Dekay. — Common  Eel 

Brown,  nearly  plain,  often  tinged  with  yellowish;  paler  below.  Dis- 
tance from  snout  to  dorsal  about  one-third  the  length.  Distance  between 
iual  and  front  of  dorsal  about  equal  to  the  length  of  the  head.  Head 
$4  in  length,  2J  in  distance  from  gills  to  vent.  Pectoral  shorter  than 
nandible.  L.  50  inches.  Atlantic  coast  of  the  United  States ;  very 
ibandant  from  Maine  to  Mexico;  ascending  all  streams  and  resident 
/hroughout  the  Mississippi  Valley.    Also  recorded  from  China. 

{Murama  rostrata  and  hostoniensia  Lie  Sueur,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  81 :  An- 
miUa  bostonieiuna  GUnther,  vii,  31.  Var.  f  texana  Kaup,  from  the  Gnlf  of  .Mexico  is 
ihsracterized  by  its  thicker  lips:  Anguill^i  texana  Kaup,  Apodal  Fish.  45:  Anguilla 
frannus  Grd.  U.  S.  Mex.  Bound.  Surv.  Ichth.  75.) 

*  Another  species  has  been  accredited  to  our  coast,  viz : 

A,  vulgaris  Baf. — £urox>ean  Eel.  Distance  from  snont  t<o  dorsal  3f  in  length, 
distance  from  front  of  anal  to  front  of  dorsal,  about  a  third  longer  than  the  head. 
lead  9J  in  length.  Pectoral  about  as  long  as  the  mandible.  Vertebraj  45  -f  70.  Coiists 
>f  Europe,  perhaps  straying  to  our  coasts.  **  I  have  examined  an  example  from  New 
fersey ;  it  is  iii  the  Liverpool  Museum  {GUnther)." 

(Munsna  anguilla  L.  Syst.  Nat. ;  Rafinesque,  Indice  d'lttiol.  Sicil.  1610,  37 ;  Turton, 
3rit.  Fauna,  87;  Gttnther,  viii,  28:  Anguilla  acutirostris  Riaao,  Eur.  M^rid.  iii,  198.) 
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174.— €ONG£R*  Cuvier. 
Conger  Uels. 

(Cuvier,  Reguo  Anim.  11,  1817:  type  Marcena  conger  Linn,  etc.) 

Body  formed  as  in  Anguillay  tho  skin  scaleless.    Head  depress^ 
above,  anteriorly  pointed.    Lateral  line  present.    Mouth  wide,  its  cH^ 
extending  at  least  to  below  the  middle  of  the  eye.    Teeth  in  the  oc^tei 
series  in  each  jaw  equal  and  close-set,  forming  a  cutting-edge.     JiTo 
canines.    Band  of  vomerine  teeth  short.    Tongue  anteriorly  free.    Ver. 
tical  fins  well  developed,  confluent  around  the  tail  j  pectoral  fins  well 
developed;   dorsal  beginning  close   behind  pectorals.    Gill-openiflgs 
rather  large,  low.    Eyes  well  developed.    Posterior  nostril  near  eye; 
anterior  near  the  tip  of  the  snout,  with  a  short  tube.    Lower  jaw  not 
projecting.    Skeleton  different  in  numerous  respects  from  that  of  An- 
guilla.    Vertebrae  about  56+100.    In  most  warm  seas. 

The  name  Leptocephalus  was  first  given  to  a  peculiar  band-shaped, 
pellucid,  worm-like  animal,  the  type  of  a  considerable  group  of  fishes, 
the  Leptocephalidce  or  HelmichthyidaSj  which  has  been  made  to  constitute 
a  distinct  order,  LemniscatL    It  has,  however,  been  satisfactorily  shown 
by  Cams,  Gill,  Giinther,  and  others,  that  these  singular  forms  are  not 
distinct  species,  but  are  early  stages  in  the  development  of  other  fishes, 
Leptocephaltia  morrisilj  of  Conger  niger^  and  the  others  of  various  An- 
guilloid,  Stomiatoid,  and  Clupeoid  forms.    (See  Giinther,  viii,  136.)   It 
is  thought  by  Dr.  Giinther  that  the  Leptocephalid  forms  are  probably 
"  individuals  arrested  in  the  development  at  a  very  early  period  of  their 
life,  yet  continuing  to  grow  to  a  certain  size,  without  corresponding 
development  of  their  internal  organs,  and  perishing  without  having  at- 
tained the  characters  of  the  perfect  animal.'^    (xo;^/d<?c,  Conger,  tlie  an- 
cient name  of  the  Conger  Eel.) 

cl8§»  €•  nigger  (Risso)  J.  &.  G. — Conger  Eel, 

Dark  brown  above,  lower  parts  soiled  white ;  dorsal  and  anal  pale, 
with  a  black  margin  (sometimes  uniform  black) ;  pectorals  dusky,  edged 
with  paler;  pores  of  lateral  line  whitish.  Dorsal  inserted  over  the  pos- 
terior margin  of  the  pectoral,  or  slightly  behind  it ;  pectoral  one-third 

*The  prior  namo  Leptocephalus  (Gmelin,  Syst.  Nat.  i,  1150, 1788:  type  Jqpfooyttfhw 
morrisi  Gmel.,  an  arrested  larval  form  of  Conger)  should,  in  strictneaSi  sapcfwda  Om- 
gcr.  The  use  of  the  term  for  the  adult  normal  fish  would,  however,  lead  to  oonftiiioiiy 
as  LepiocepJutlus  has  for  nearly  a  hundred  years  been  applied  to  varioiis  fS^yltf 
organisms,  lately  shown  to  be  undeveloped  forms  of  eels  and  of  certain 
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S8  long  as  the  head.  Teeth  in  a  single  series  on  the  sides  of  the  jaw,  in 
a  broad  patch  at  the  tip.  Cleft  of  month  extending  to  beyond  the  mid- 
4ile  of  the  rather  large  eye.  Jaws  equal  or  the  lower  included.  Dia- 
Xance  from  snout  to  vent  three  times  the  length  of  the  head.  Head  7J. 
X.  50  inches.  Europe,  to  South  America  and  East  Indies,  frequently 
taken  on  our  Atlantic  coast.  We  are  unable  to  detect  any  difference 
1)etween  American  and  European  examples.  It  sometimes  reaches  a 
length  of  8  feet. 

(Angmlla  conger  L.  Syst.  Nat. :  MurwfM  nigra  Eisso,  Ichth.  Nice,  1810, 93:  Conger  ml- 
^aris  Cavler,  B^gne  Anim.  1817 :  Anguilla  oceanica  Mitchill,  Joum.  Acad.  Nat.  Sci.  i,  407 : 
Conger  occidentalia  Dekay,  N.  Y.  Fauna,  Fisbea,  314, 1842:  Conger  v^ulgaria  GUnther,  viii, 
38:  Conger  ooeanicus  Gill,  Kept.  Com.  Fisheries  for  1871-72,  811.) 

175.— SimENCHEIiYS  GiU. 

Pug-nosed  Eels, 

(Gill  MS. ;  Goode  &  Bean,  Bull.  Essex  Inst,  xi,  1879, 27 :  typo  Simcnc1ielif8 parasUicua  Gill. ) 

-  Body  eel-shaped,  covered  with  linear  imbedded  scales,  disposed  at 
right  angles  as  in  Anguilla.  Lateral  line  present,  faint.  Head  very 
Bhort,  rounded,  very  blunt  anteriorly,  slightly  compressed.  Mouth 
amall,  entirely  anterior.  Premaxillaiies  and  maxillaries  of  each  side 
side  coalesced  and  separated  from  those  of  the  other  side  by  the  eth- 
moid. Jaws  equal,  their  edges  hard,  provided  with  a  single  series  of 
small,  rounded,  close-set,  incisor-like  teeth.  No  vomerine  teeth.  Tongue 
broad,  somewhat  free  anteriorly.  Mandible  very  deep  and  strong. 
Operculum  sabre-shaped.  Gill-openings  very  small,  inferior,  longi- 
tudinal, well  separated,  situated  in  front  of  the  pectorals  and  below 
them.  Both  nostrils  large,  the  anterior  with  a  slight  rim,  but  no  tube. 
Lips  fulL  Pectorals  short ;  vertical  lins  confluent  around  the  txiil,  the 
dorsal  beginning  not  far  behind  pectorals  ;  vent  in  front  of  anal,  near 
middle  of  body.  One  species  known,  probably  the  type  of  a  distinct 
family.    (<r«/io<:,  pug-nosed;  e/x^Xu^y  eel.) 

A89.  8.  parasiticus  Gill. 

Dark  brown,  nearly  plain.  Eye  rather  large,  anterior,  but  behind  the 
angle  of  the  mouth,  scarcely  shorter  thati  the  snout.  Head  \  length  of 
trunk;  about  i  distance  from  snout  to  origin  of  dorsal;  width  of  gill 
slit  equaling  diameter  of  orbit;  interorbital  space  nearly  half  length  of 
head.  Vent  not  much  in  advance  of  middle  of  body.  Dorsal  begin- 
ning just  behind  tips  of  pectorals;  fins  rather  low.  Off-shore  banks, 
south  of  Newfoundland ;  abundant.  Individuals  have  been  found  bur- 
rowing in  the  flesh  of  the  halibut. 

(GUI,  MS.  in  Qoode  &  Bean,  Boll.  Easox  Inst,  xi,  27, 1878.) 
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Family  LIV.— SYNAPHOBRANCHIDiE. 

(The  Synaphobranchoid  Eels.) 

Body  eel-shaped,  covered  with  linear,  imbedded  scales  placed  at  riglt 
angles,  as  in  Anguilla,    Lateral  line  present.    Head  long  and  pointed, 
the  snout  produced.    Mouth  very  long,  the  eye  being  over  the  middle  of 
its  cleft.    Jaws  about  equal ;  teeth  small,  sharp,  in  a  broad  band  in  each 
jaw,  becoming  a  single  series  anteriorly;  those  of  inner  series  in  upper 
jaw  and  of  outer  series  in  mandible  somewhat  enlarged ;  vomerine  teeth 
in  a  narrow  band  anteriorly.    Gill-openings  inferior,  horizontal,  close 
together,  convergent  forward,  somewhat  confluent  at  the  surface,  bat 
separated  by  a  considerable  isthmus  within.    Tongue  long,  free  only  at 
the  sides.    Nostrils  large,  the  anterior  with  a  short  tube,  the  posterior 
before  the  lower  part  of  the  eye.    Pectoral  well  developed ;  dorsal  low, 
beginning  behind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays 
slender,  branched,  not  imbedded  in  the  skin;  vertical  fins  conflaeat 
around  the  tail.    Vent  near  the  anterior  fourth  of  body.    Muscular  and 
osseous  systems  well  developed.    Stomach  very  distensible.    Deep-sea 
fishes ;  a  single  genus  with  4  species  known. 

(^MurcBtiidce,  group  Synaphobranckina  Gtintlier,  viii,  22-23.) 

1T6.— SYNAPHOBRANCHUS  Johnson. 

(Johnson,  Proc.  Zool.  Soc.  London,  1862,  169:  type  Synaphobranohua  kaupii  Johnson^ 
Murana  pinnata  Gronow. ) 

Characters  of  the  genus  included  above.  (<yuva^i^?',  joined;  fipa/xo<:y 
gills.) 

590«  S.  pinnatos  (Gronow)  GUnther. 

Uniform  brown,  rather  darker  below ;  the  vertical  fins  darker  behind, 
light-edged  anteriorly;  inside  of  mouth  blue-black;  gill-openings  darL 
Jaws  subequal  in  length,  sometimes  the  lower,  sometimes  the  upper  the 
longer ;  the  upper  with  a  projecting  fleshy  tip ;  maxillary  reaching  to 
opposite  gill-openings,  which  are  rather  longer  than  the  large  eye. 
Head  3^  in  distance  from  snout  to  dorsal,  2|  in  distance  to  anal,  8}  in 
length.  Eye  broader  than  interorbital  space,  rather  nearer  tip  of  snout 
than  end  of  maxillary.  Pectoral  slender,  longer  than  snout,  l^ew- 
foundland  to  Madeira,  <<a  common  resident  of  the  deep  waters  of  the 
off-shore  banks  in  200  to  300  fathoms,  where  individuals  are  often  taken 
on  the  fishermen's  trawl  lines." 

{MurcBna  pinnata  Gronow,  Syst.  Ich.  ed.  Gray,  1854, 19;  GtintbeTi  viii,  88;  Qoode  A 
Bean,  BuU.  Essex  Inst,  xi,  1879,  26.) 
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Family  LV.— SACCOPHARYNGIDiE. 

{The  Oulpers.) 

ilascalar  system  very  feebly  developed,  with  the  bones  very  thin,  soft, 
1  wanting  in  inorganic  matter,  connected  by  a  lax,  easily  torn  fibrous 
me.  Head  and  gape  enormous.  Snout  very  short,  pointed,  flexible, 
d  an  appendage  overlapping  the  gape.  Eye  small.  Maxillary  and 
ndibulary  bones  very  thin,  slender,  arched,  armed  with  one  or  two 
ies  of  long,  slender,  curved,  widely-set  teeth,  their  points  being 
ected  inwards  5  palate  toothless.  Gill-openings  wide,  at  some  dis- 
ice  from  the  head,  at  the  lower  part  of  the  sides;  gills  very  narrow, 
s,  and  exposed.  Trunk  of  moderate  length.  Stomach  distensible  in 
extraordinary  degree.  Vent  at  the  end  of  the  trunk.  Tail  band- 
e,  exceedingly  long,  tapering  into  a  very  fine  filament.  Pectoral 
^nt,  small.  Dorsal  and  anal  fins  rudimentary,  the  former  smaller 
Ml  the  latter,  and  indicated  by  a  groove  bordered  by  a  whitish  line  on 
ch  side,  and  commencing  at  a  short  distance  behind  the  head;  a  short 
e  ray  occasionally  visible  towards  the  end  of  the  trunk.  Anal  rays 
)tinct,  commencing  behind  the  vent,  and  visible  for  some  distance, 
le  species  known,  from  the  North  Atlantic. 

Ifurcenidas,  gronp  Saccopharyngina  GUnther,  viii,  22.) 

17T.-SACCOPHARYNX  MitchUl. 
tchilly  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  1824, 82:  typo  Saccopharynx  flagellum  Mitch.) 

characters  of  the  genus  included  above.  (Latin,  tacctiSy  sack; 
rynxj  pharynx.) 

1.  S.  flaffcllum  Mitch. 

Jniform  deep  black.  Three  specimens  have  been  found  floating  in  the 
rth  Atlantic,  with  their  stoiiachs  much  distended,  they  having  swal- 
ed  some  other  fish,  the  weight  of  which  many  times  exceeded  their 
1.    {Oiinther.) 

fltchill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  1824,  82;  GUnther,  viii,  22:  Ophiognathua 
uUaeeui  Harwood,  Phil.  Trans.  1827,  277.) 

Family  LVI  (a).— NEMICHTHYIDiE. 

{The  Snipe-Eels.) 

k)dy  excessively  slender,  not  strongly  compressed,  deepest  near  the 
Idle,  tapering  backward  to  the  long  and  very  slender  filament  like 
,  and  forward  to  a  very  long  and  slender  neck,  which  is  abruptly 
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oiil;n'p:<Ml  :it  till*  oriMpiiiil  rr-ii»ii,     Xo  scales.     Lateral  line  obsolete. 
Head  re>eiMMiii-  ilii^l  "i"  />•  l"Hf\  iln*  ln'ad  propiTsuian,  short,  and  ratber    . 
hroatl,  witli  ihit  h'p  ;jn»I  viitiral  sides.    Nostrils  lar^(i  close  together  in  .' 
Irtnit  of  till*  ey<\   ^^iflMHlt   tnlu*  or  ihip.     Jaws  excessively  pmlungwl,    * 
almi)st  iKM'dlt'-lilvc,  llir  ui»|K'i'  the  Ion;:;**!"  and  somewhat  recurved.    Teetli    ' 
in  both  Jaws  s;:;;:!!.  wiy  mi:iu-r<nis,  rlose-set,  retrorse.     Gill-oppiiinpj    * 
rather  laruc,  luiiniiJL;  downward  and  torwanl,  seita rated  bv  a  nanuw   | 
isthnnis.    Pci'Joials  wrl!  dcvt'IotUMl.    Vent  close  behind  pectorids, tbe 
abdominal  raviiy  <'\tfiidin.LC  tar  behind  it.     Anal  fin  l)et;riunin*:  neartbe 
vent,  hij^ln'r  than  the  tha-sal,  becoming  obsolete  on  the  caudal  filament. 
Dorsal  be;::inninjj:  close  behind  ot'cipnt,  its  anterior  rays  soft,  sucd'etled 
by  a  lony:  s{*ri<»s  of  very  low  spines,  vhich  are  slightly  connected  by   J 
njembranc,  their  hci^^ht  rather  less  than  the  length  of  the  interspaces: 
on  the  tail,  the  spines  aj^^ain  ^ive  ida4'0  to  soft  rays.    The  soft  rays  of    .. 
tJH^  (ins  are  connected  ))y  thin  nn^mbrane  instead  of  beinj;:  inibeddnlin    j 
thick  skin,  as  in  eels   «x(^Tu»rally.     Color  transluc^'nt,  the  lower  parts    j 
dark,  the  back  i)ale.     Stomach  not  distensible.    Muscular  and  osseons    J 
systems  well  4levelojied.    Abdianinal  cavity  extending  far  behind  tlw 
vent.    One  genus  known,  with  three  sj)ecies5  singular  inhabitants  of 
the  deej)  seas.    The  position  of  this  family  among  the  Apoden  is  perhaps 
oi)en  to  (juestion.    A  second  genus,  Cyema  Gthr.,  with  shorter,  soft  IkkIv, 
posterior  vent,  and  shorter  vertical  fins  surrounding  the  tail,  i>erhai»« 
belongs  to  this  family. 

{Muranida.,  ;;rouii  Ximichtln/'uia  GiinthtT,  viii,  *21.) 

1 7«.— NEiniCIITII WS  Ridiardson. 
{Li'ptnrhynrhvH  L(»\vt':  lUlonoimn  Brandt.) 
(Kicbanlson,  Vnyag*'  Saniaraiijr,  \^\^,  10:  tyjic  Namchihys  scolopaceu*  Bicli.) 

Characters  of  the  genus  included  above.    (»7/ia,  thread;  Ix^^o^y  fisli.) 

592.  IV.  srolopacciis  Ri<-1i. 

ITead  comparatively  stout,  its  depth  one-seventh  its  greatest  length. 
E^'e  moderate,  less  than  one-third  the  length  of  the  bead  without  snout. 
Length  of  pecjtoral  fins  slightly  less  than  height  of  the  anal,  which  is 
less  than  the  height  of  the  body  and  rather  more  than  the  greatest  depth 
of  the  head.  Pale  above,^  belly  and  anal  fin  blackish,  the  color  not 
abniptly  changing,  the  back  somewhat  speckled.  L.  36  inches.  At- 
lantic 0(*ean,  in  deep  water  5  many  specimens  lately  taken  with  the 
beam-trawl  off  the  Xcw  England  coast. 

(Richardson,  Voyage  Saraarang,  10;  GUnthor,  viii,  21:  Ltptorhynehu$  fmeftfaiifryi 
Lowe  = /?c?orop»is  Icuchtcrihcrgi  Brandt,  M6m.  Ac.  St.  Petenb.  Sav.  £trftDg.  Id54| 
171-174.)  ^ 
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I.  Bf.  avocetta  Jordan  &  Gilbert. 

lead  slenderer,  its  depth  one-ninth  its  greatest  length.  Eye  large, 
•third  the  head,  without  snout.  Length  of  pectoral  scarcely  greater 
n  height  of  anal,  which  is  scarcely  less  than  tbe  greatest  depth  of 
body,  and  more  than  the  greatest  depth  of  the  head.  Translucent; 
ly  with  close-set  dark  spots,  its  lower  edge  and  ansil  fin  black,  the 
ik  abruptly  white  and  unspotted.  L.  22  inches.  Head  10;  depth  68; 
)th  of  anal  64  in  length  of  body.  Puget's  Sound;  one  example 
ywDj  differing  in  some  slight  respects  from  all  Atlantic  specimens 
unined. 

Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,409.) 

.    Sitb<:la83  physoclisti. 

{The  Physoclistous  Fishes.) 

iir-bladder,  if  present,  without  pneumatic  duct,  in  the  adult.  Parietal 
Qes  separated  by  the  supraoccipital.  Ventral  fins  usually  thoracic  or 
pilar,  normally  with  1  spine  and  5  soft  rays.  Pectoral  fin  normally 
lerted  high,  with  vertical  base.  Vertical  fins  usually  with  spines, 
emaxillaries  normally  forming  tlie  entire  border  of  the  upper  jaw. 
il  homocercal.    (^w<yo*,  bladder ;  z^stVro?,  closed.) 

ANALYSIS  OP  THE  ORDER  OP  PHYSOCLISTI. 

Scapula  suspended  to  the  anterior  vertebra) ;  maxillary  distinct ;  superior  bran- 
cbihyals  and  pharyngeals  present ;  inferior  i^haryngeals  not  united ;  no 
interclavicles ;  body  elongate ;  ventral  fins  abdominal  or  wanting. 

•  Opisthomi,  p. 

Scapnla  suspended  to  the  cranium  by  a  post-temporal. 

.  Lower  pharyngeals  co-ossified;  fins  without  spines;  ventral  fins  abdominal; 
third  and  fourth  superior  pharyngeals  much  enlarged. 

Syxentognatot,  Q. 

b.  Lower  pharyngeals  separate  (or  if  united,  fins  with  spines  and  ventrals  thoracic).' 

c.  Gills  tufted ;  superior  branchihyals  and  pharyngeals  and  basal  branchihyals 

wanting ;  ventrals,  if  present,  abdominal Lophobranchii,  R. 

oe.  Gilla  pectinate. 
d.  Superior  branchihyals  and  pharyngeals  reduced  in  number ;  ventrals  abdom- 
inal   Hemirranchii,  S. 

dd,  Superior  branchihyals  and  phary  ngeals  normally  developed ;  ventrals  mostly 
thoracic  or  Jugular. 
e.  Bones  of  the  jaws  not  united. 
/.  Pectoral  fins  not  pediculate,  the  gill-openings  in  front  of  them. 

g.  Cranium  normal Acanthoptkri,  T. 

gg.  Cranium  anteriorly  twisted ;  both  eyes  on  the  same  side  of  the  head. 

Heterosomata,  it. 
ff.  Pectoral  fins  pediculate,  their  basal  bones  reduced  in  number  and  elon- 
gate; gtU-openings  in  the  axils Pediculati,  V. 

00.  Bones  of  the  Jaws  co-ossified ;  the  dentary  with  the  articular,  and  thepre- 
maxillaries  with  the  mazillaries Plectoonathi,  W. 
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Order   P -QPISTHOML 

( The  ISpiny  Eels.) 

Scapular  arch  suspended  to  the  anterior  vertebrae.    Superior  pharym 
geals  and  brancbihyals  ossified,  the  third  pharyngeal  a  little  larg-^*/ 
the  fourth  small.     Three  basal  branchihyals ;    inferior  pharyngea/s 
distinct;  maxillary  bone  distinct;  supraoccipital  separating  parietals; 
no  interclavicles ;  symplectic  present;  prnecoracoid  wanting;  parieta/s 
separated  by  the  supraoccipital ;  air-bladder,  if  present,  without  pnea- 
matic  duct ;  dorsal  with  spines ;  rentrals,  if  present,  abdominal.    Tlie 
fishes  of  this  order  differ  from  other  Physoclisti  and  agree  with  the 
Eels  in  having  the  scapular  arch  free  from  the  cranium  and  attached 
to  the  anterior  vertebrae.    Two  families  are  known.    {oTrt^Or^y  backward; 
c^/io?,  shoulder.) 

ANALYSIS  OP  FAMIUES  OF  OPISTBOMI. 

a.  Ventral  fins  wanting;  dorsal  fin  with  the  soft  portion  well  developed. 

Mastacembelidje,  56  (&)• 

na.  Ventral  fins  abdomiDal,  of  numerous  sxnues  and  soft  rays;  soft  portion  of  thedo^ 

sal  fin  obsolete NotacanthidwE,  56  («)• 

Family  LVI  (ft).— MASTACEMBELID^. 

(The  Spiny  Eels.) 

Body  elongate,  eel-like,  naked  or  covered  with  very  small  scales. 
Mouth  oblique,  of  moderate  size,  either  the  snout  or  the  chin  being 
produced  in  a  fleshy  appendage ;  lower  jaw  little  movable;  upper  jaw 
not  protractile.  Teeth  small.  Gill-openings  restricted  to  the  region^ 
below  the  convexity  of  the  operculum,  the  upper  part  of  the  oper- 
culum being  covered  by  the  skin  of  the  scapular  region;  gill-mem* 
branes  free  from  the  isthmus ;  gills  4,  a  slit  behind  the  fourth.  Psea- 
dobranchise  small  or  obsolete.  Tail  isocercal.  Dorsal  fin  very  long) 
the  anterior  part  composed  of  low,  free  spines,  the  iK>sterior  of  soft 
rays;  anal  fin  with  or  without  spines;  caudal  fin  separate  or  not 
Ventral  fins  wanting;  pectorals  small.  Air-bladder  present.  Bran- 
chiostegals  C;  pyloric  coeca  2  (in  Mastaceinbelus).  Fishes  of  thefteak 
waters  of  the  East  Indies.  Genera  2;  species  about  14.  WefoDoir 
Dr.  Bean  in  attaching  pro\isionally  to  this  family  a  singular  flah  ftoB 
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10  North  Pacific,  the  osteology  of  which  is  unknowu,  and  whi^  may 
^ally  belong  to  the  Acanthopteri. 

(MagtacembelidcB  GUnthcr,  iit,  539-543.) 

Scales  none  or  rudimentary;  body  very  elongate,  tapering  backward  to  a  point. 
{Ptilichthyin€B.) 
h.  Lower  Jaw  with  a  projecting  fleshy  appendage  at  tip ;  gill-membranes  broadly 
united Ptilichthys,  179. 

1 T9.— PTILICHTHYS  Bean. 
tenUy  Proc.  U.  S.  Nat.  Mus.  iv,  1681:  type  Ptilichthya  goodei  Bean.) 

Body  extremely  elongate,  serpentiform,  little  compressed,  the  tail 
ipering  to  a  point  9kin  naked,  or  with  a  few  thin,  loose,  scattered 
^es;  no  lateral  line.  Head  unarmed,  rather  small;  upper  jaw  not 
retractile ;  snout  short ;  mouth  oblique ;  lower  jaw  projecting  consid- 
rably  beyond  the  upper,  with  a  protruding  fleshy  appendage  at  tip. 
faxillary  reaching  the  front  of  eye.  Mandible  little  movable.  Both 
kws  with  fine,  close-set,  sharp  teeth,  in  one  row,  the  posterior  teeth  a 
ttle  the  largest ;  no  evident  teeth  on  vomer  or  palatines.  Gill-open- 
^gs  restricted  to  below  the  most  convex  part  of  the  opercle ;  the  mem- 
^i^anes  broadly  united  below,  free  from  the  isthmus.  Gills  4,  a  slit 
^ind  the  fourth.  Pseudobranchiie  very  small,  almost  obsolete.  Gill- 
"^kers  short  and  stout.  Pectorals  short;  ventrals  wanting;  dorsal 
^ginning  close  behind  the  nape;  the  anterior  portion  for  about  half 
4e  length  of  the  body  composed  of  very  low,  stiff,  free  spines,  hooked 
^kwards,  the  posterior  portion  higher,  of  slender  soft  rays  connected 
^  thin  membrane.  No  caudal  fin,  the  tip  of  the  tail  free.  Anal  sim- 
lar  to  the  soft  dorsal,  without  spines.  Yent  at  considerable  distaiice 
torn  the  head.    North  Pacific.    (rreVU/v,  quill ;  ix^u<:  fish.) 

H^.  P.  ffoodei  Bean. 

Orange  or  yellowish,  the  body  with  a  blackish  longitudinal  stripe,,  the 
nal  darker  in  color  than  the  dorsal.  Eye  rather  large,  as  long  as  snout, 
in  head ;  cheeks  and  opercles  long ;  pectoral  fin  half  as  long  as  the 
ead;  soft  dorsal  and  anal  deeper  than  the  body  posteriorly,,  the  anal 
i  little  lower  than  the  dorsaL  Yent  near  the  end  of  the  anterior  third 
f  the  body ;  distance  from  the  vent  to  the  beginning  of  the  soft  dorsal 
I  tiifies  the  length  of  the  head ;  length  of  head  twice  its  greatest  depth, 
I  in  the  distance  to  the  vent ;  appendage  of  mandible  half  as  long 
B  eye;  free  tip  of  caudal  two-thirds  eye.  Dorsal  spines  90;  soft  rays 
r  dorsal  145 ;  of  anal  about  185 ;  P.  12.  L.  about  12  inches.  Aleatiaa 
riands. 

CBean,  Froe.  U.  8.  Kat.  If  us.  iv,  1881.) 

BnlL  'SnL  Mus.  No.  10 24: 
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Family  LVI  (c).— NOTACANTHf  DiE. 

{The  Notacanthid  Fishes.) 

Body  elongate,  somewhat  compressed,  covered  with  very  small  scaler; 
head  scaly;  lateral  line  present.  Head  short,  the  snout  protradii}^ 
beyond  the  month,  which  is  of  moderate  size,  horizontal ;  both  jaws  with 
a  series  of  slender,  close-set  teeth.  Eye  lateral,  rather  small.  Gill- 
openings  wide,  not  restricted  above,  the  membranes  not  united,  free 
from  the  isthmus.  Pseudobrauchiae  none.  Gill-rakers  long,  slender. 
Gills  4,  a  slit  behind  the  fourth.  Dorsal  fin  short,  median,  composed  of 
a  few  very  short  free  spines,  with  sometimes  a  single  soft  ray.  Anal 
fin  very  long,  moderately  high,  beginning  near  the  middle  of  the  body 
and  extending  along  the  lower  side  of  the  band-like  tail,  confluent  with 
the  small  caudal ;  anteriorly  with  numerous  spines.  Yentrals  abdoniinal, 
nearly  median,  of  2-4  inarticulate  and  about  8  soft  rays;  the  fins  very 
close  to  each  other,  and  often  completely  united.  Pectorals  short,  placed 
rather  high.  Genera  2,  species  about  6 ;  deep-water  fishes,  found  in 
most  seas. 

{Kotacanthi  GUnther,  iii,  544.) 

a.  Dorsal  spines  G-12 ;  snout  without  proboscis Kotacantdus,  1S0> 

180.— NOT  ACANTHUS  Bloch. 

(Acanthonoius  Bloch:  Campylodon  Fabricias.) 

(Bloch,  Abh.  der  Buhm.  Gesellsch.  1787:  type  Kotacanthua  ckemniizi  B\och^=Actm^ 
noUis  na8U8  Bloch,  Ausliindische  Fibche,  xii,  114  :  fide  Gill.) 

Snout  not  produced  into  a  proboscis.  Dorsal  spines  12-16.  Chir- 
acters  of  the  genus  otherwise  included  above.  (va»Toc,  back;  «»^ 
spine.) 

695.  N.  chemnitzi  Bloch. 

Color  plain,  or  with  dusky  bands  on  the  back.  First  spine  of  the  div- 
sal  opposite  the  ventral  fin ;  no  soft  ray  in  the  axil  of  the  last  Sf^^ 
Ventrals  close  together,  and  joined  by  the  internal  border  of  their  nMiB' 
branes.  Pectorals  13  times  in  the  length  of  the  fish;  ventnta  21 
times  in  length.  Head  8  in  length ;  depth  12.  fi.  8 ;  D.  X ;  A.  XlOr  i 
IIG^  0.  8.;  P.  17;  Y.  Ill,  8.  Lat.  1.  400.  {VaiendeHnm.)  OcAit«f 
Gri^nland.  This  or  some  other  closely  related  speciee  has  been  Utdt] 
taken  in  deei»  water  ojff  the  coast  of  New  England. 

{^*  Xotaoanihau  chemnitzi  B\och J  Abh.  derBohm.  Qesellaoh.  1787'':  Ai 
Bloch,  Ausl.  Fiache,  xii,  114 :  Jcanthofiolua  fiagua  Bloch  Sl  SchneidATi  Qjlt.  Ui^^j 
N4ftacauihua  muus  Cuv.  &  Val.  viii,  467 :  XotaoantkuM  na»u9  Qfintlwr,  iU|  M: 
thn/akriai  Seinh.  Yidunak.  Sehik.  Afhiindl.  1838, 180.) 


57.    SC0MB£BE80CID^.  371 


Oedee  q-synentognathi. 

(The  SynentognatUous  Fishes.) 

Lower  pharyngeal  bones  fully  united ;  second  and  third  superior  pka- 
I'jug^^^ls  much  enlarged,  oval,  not  articulated  to  the  cranium,  sending 
processes  forwards ;  the  fourth  wanting.   Ventral  fins  abdominal,  without 
Bpiue,  the  rays  more  than  5.    Scapula  suspended  to  the  cranium  by  a 
post-temporal  bone,  which  is  slender  and  furcate.    Parietal  bone  much 
reduced.    Supraclavicle  not  distinct ;  no  interclavicle.    Basis  of  cranium 
doable  in  firont,  but  without  muscular  tube.    Fins  without  spines.    Air- 
bladder  usually  large,  without  pneumatic  duct.    This  order  includes 
only  the  family  of  JScomberesocidcBj  and  marks  the  transition  from  the 
Fhysostomi  to  the  Acanthopteri.    Its  relations  with  the  Raplami  are  very 
intimate.    (<rwy,  together;  evroc,  within;  ^vaOo^j  jslw.) 

{Pkysostomi  pt.  family  Soombere80cid(B  Giiatber,  vi,  233-29d.) 

Family  LVIL— SCOMBERESOCIDJE. 

( The  Gar-fishes  and  Flying-fishes.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales,  which  are  usu- 
ally deciduous.  Late]:al  line  running  very  low,  along  the  sides  of  the 
belly.  Head  more  or  less  scaly,  usually  with  vertical  sides.  Mouth 
various,  the  jaws  being  often  prolonged  into  a  beak.  Premaxillaries  not 
protractile,  hinged  at  base  mesially;  margin  of  the  upper  jaw  chiefly 
formed  by  the  premaxillaries ;  the  short  maxillaries  often  entering  the 
lateral  margin ;  maxiUary  often  anchyclosed  with  the  premaxillary ;  its 
edge  slipping  under  the  front  of  the  preorbital.  Dentition  various. 
Dorsal  fin  without  spines,  inserted  on  the  posterior  part  of  the  body, 
opposite  the  anal  and  usually  similar  to  it.  Tentrals  abdominal,  of  sev- 
eral soft  rays,  usually  inserted  posteriorly.  No  adipose  flu.  Pectoral 
fiB  inserted  high,  sometimes  used  as  an  organ  of  flight.  Caudal  fin 
usually  forked,  the  lower  lobe  the  longer.  Vent  close  in  front  of  anal. 
ISoBtrils  large,  double,  near  the  eye.  Lower  pharyngeals  ftiUy  united. 
Gin-membranes  not  united,  free  from  the  isthmus.  Pseudobranchise 
bidden,  glandular.  Oill-rakers  various.  Gills  4,  a  slit  behind  the 
firarth.  Air-bladder  usually  large,  sometimes  cellular.  Intestinal  canal 
>  usually  simple,  without  codca.     Gamivorous.    One  genus  (Zenarohop- 
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terus)  viviparous,  the  other  oviparoos.    Genera  aboat  8,  species  IGQl^ 
aboanding  in  all  warm  seas,  some  of  them  entering  fresh  waters. 

{So(mbere80cidw  Gtinther,  vi,  233-298.) 

'Jaws  with  sharp,  wi do-set  teeth;  both  jaws  prolonged,  foiming  a  beak;   finl^, 
none.     (Belonince. ) 

a.  Gill-rakers  none ;  no  teeth  on  vomer  or  palatines Ttlosubus,  ^6!/. 

••Jaws  with  very  small  teeth,  or  none. 

h.  Maxillary  anohylosed  to  premaxillary. 
0.  Both  jaws  more  or  less  prolonged ;  dorsal  and  anal  with  finlets.    (Scamiere- 

SOCinCB.) SCOMBERfiSOX,    ISl 

oc.  Lower  jaw  only  produced:  no  finlets.     (ffemirhamphincB.) 
d.  Anal  fin  of  the  male  not  modified ;  species  oviparons. 

Hemirhamphus,  183. 
hb.  Maxillary  separat-e  ft-om  premaxillary;  neither  jaw   produced;  no  finlets;       | 
pectoral  fins  elongate.     (Exocatinas.) 
e.  Ventrals  anteriorly  placed,  not  reaching  to  the  anal.HALOCTPSELUS,  184. 
ee,  Ventrals  posteriorly  placed,  reaching  past  front  of  anal. 

/.  Chin  without  barbel Exccostits,  185. 

ff.  Chin  with  one  or  two  barbels  or  fieshy  appendages. Cypselubus,  186. 

181.— TYIiOSURUS  Cocco. 

Oar-fishes, 

(Cocco,  Lettere  in  Giomale   Sci.  Let.   Sicllia,  xvii,  18:   type   Tylosurua*"  cantrM 
Cocco  =E8ax  imperialia  Rat.) 

Body  elongate,  very  slender,  not  much  compressed.  Both  jaws  pro- 
longed into  a  beak,  the  lower  jaw  somewhat  the  longer,  much  the  longer 
in  young  fishes,  the  very  young  resembling  Hemirhamphus.  Both  jaws 
armed  with  a  band  of  small,  sharp  teeth,  besides  which  is  a  series  of 
longer,  wide-set,  sharp,  conical,  unequal  teeth.  !No  teeth  on  vomer  or 
palatines.  Maxillaries  grown  fast  to  premaxillaries.  Scales  small,  de- 
ciduous. Lateral  line  ninning  along  the  side  of  the  belly,  becomii$ 
median  on  the  tail.  No  finlets.  Dorsal  fin  usually  elevated  anteriorly. 
Caudal  fin  short,  truncate  or  forked.  Pectorals  and  ventrals  small,  the 
latter  inserted  behind  the  middle  of  the  body.  Gill-rakers  obsolete.  Air- 
bladder  present.  Ovary  single.  Bones  usually  green.  Size  oompait' 
tively  large.  Species  numerous.  Voracious  fishes,  found  in  most  seta* 
This  genus  dififers  from  Belonei  (Belone  vulgaris  Cuvier)  in  the  abwwe 
of  gill-rakers  and  vomerine  teeth.    {tuXo<:^  callous;  oupdj  tail;  la  alluiioi 


*  We  are  informed  by  Dr.  Vincignerra,  of  Genoa,  that  the  giU-mken 
in  Tyloaurue  imperialis,  as  in  all  the  American  species  formerly  referred  to 

t  Cuvier,   R^gne  Auim.   ii,  1817 :   type  Esox  belone   L.  =:  Belone  mffvHt  rifiMiif 
{peXovrjy  an  ancient  name  of  some  fish  whoso  ''belly  splits  to  allow  the 
eggs,  the  wound  afterwards  healing,''  doubtless  Syngnathue;  fiiXoi^  adait.) 
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to  the  caudal  keel,  on  which  the  genus  was  griginally  based,  a  character 
3f  little  importance.) 

s.  Caudal  peduncle  not  keeled.  ^ 

b.  Poeterior  rays  of  the  dorsal  prolonged,  longer  than  the  anterior  rays. 

SOe.  T.  hians  (C.  <&  Y.)  J.  ^  6. 

Olive  green  above,  silvery  below,  sides  with  a  row  of  obscure  dusky 
:>lotches  in  the  young ;  posterior  portion  of  dorsal  fin  black.  Snout  a 
:liird  longer  than  the  rest  of  the  head.  Maxillary  hidden  by  the  pre- 
>rbital.  Dorsal  beginning  opposite  front  of  anal,  its  posterior  rays  much 
elevated,  their  tips  reaching  beyond  base  of  caudal.  Anal  fin  slightly 
Halcate,  the  last  rays  very  low.  Tail  compressed,  deeper  than  broad. 
Head  3  in  length.  D.  26 ;  A.  27.  Virginia  to  the  West  Indies  and  the 
west  coast  of  Mexico,  occasional  on  our  coast. 

{Belong  hians  Cuvior  &  Valenciennes,  xviii,  432:  Bclonc  hians  GUnther,  vi,  248.) 

66.  Middle  and  posterior  rays  of  dorsal  short,  subeqnal. 

c.  Dorsal  and  anal  long,  each  with  more  than  20  rays. 

59T.  T.  latimanas  (Poey)  J.  &  G. 

Green  above,  white  below.  Head  and  body  elongate.  Eye  lOJ  in 
head.  Beak  twice  as  long  as  the  rest  of  the  head.  Pectoral  rather 
long  and  i)ointed,  broader  and  shorter  than  in  T.  Umgiraatris.  Bones 
not  green.  Caudal  forked.  B.  24;  D.  24;  A.  25.  Cuba;  occasional 
on  our  Atlantic  coast.    (Buzzard's  Bay;  Goocle.) 

{Belone  laUmana  Poey,  Mem.  Cuba,  ii,  292,  1860:  Belane  latimanua  Gilnther,  yi.  249: 
Behne  latimana  Goode,  Proc.  U.  S.  Nat.  Mus.  1878,  6.) 

ee.  Dorsal  and  anal  shorter,  each  with  less  than  20  rays. 

d.  Tail  compressed,  deeper  than  broad. 

598.  T.  notatos  (Poey)  J.  d^  G. 

Green  above,  yellow  below;  vertical  fins  bluish,  their  tips  tinged 
with  orange.  Free  portion  of  tail  compressed,  deei>er  than  broad. 
Head  flat  above,  with  deep  scaly  median  groove.  Superciliary  region 
striated.  Base  of  premaxillaries  depressed;  maxillary  hidden  by  the 
preorbital.  Teeth  moderate,  wide-set;  no  vomerine  teeth.  Eye  less 
than  interorbital  space,  |  the  postorbital  part  of  head.  Body  broad, 
sabpylindrical.  Pectoral  as  loiig  as  postorbital  part  of  head ;  ventrals 
very  small;  anal  scaly  at  base;  caudal  slightly  emargiiiate.  Scales 
rather  large.  Head  2^.  D.  13;  A.  14.  {Gilnther.)  West  Indies,  north 
to  West  Florida. 

(BeUme  noiata  Poey,  Mem.  Cuba,  ii,  293,  I860:  Belone  notata  GUnther,  yi,248:  Belone 
naiata  Goode  Sl  Bean,  Proo.  U.  S.  Nat.  Mas.  1879,  151.) 

id.  Tail  deprened,  broader  than  deep. 
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599.  T.  longrirostris  (Mitchill)  J.  &  Q,^Gar-fish,'  Btll-fish;  Keedte-fltK 
Olive  green  above,  silvery  below;  a  silvery  lateral  stripe;  a  dark- 
spot  above  root  of  pectoral;   fins  nearly  plain.    Free  portion  of  tail 
moderately  depressed,  not  keeled.     Head  long,  flat  above,  with  a 
broad,  rather  shallow,  scaly  median  groove.    Top  of  head  not  ragfose, 
nsoally  faintly  striate.    Maxillary  rather  more  than  half  hidden  by  the 
preorbital.    Teeth  moderate;  no  vomerine  teeth.    Gill-rakers  obsolete. 
Body  subcylindrical,  its  depth  less  than  the  length  of  the  pectoral, 
which  is  about  eqnal  to  the  postorbital  part  of  the  head.    Ventrals  a 
little  nearer  the  head  than  the  caudal ;  dorsal  and  anal  somewhat  £il- 
cate;  caudal  fin  truncate,  or  slightly  emarginate.     Scales  thin  and 
small,  deciduous.    Head  2J;  snout  4.    X).  15;  A.  18.    L.  4  feet.    Maine 
to  Brazil ;  very  abundant  on  our  Atlantic  coast.    It  often  ascends  rivers 
far  above  tide- water. 

(Esox  longirostris  Mitch.  Amcr.  Mouth.  Mag.  ii,  322,  1817:  Belotie  frunoala  Le  Saenr, 
Journ.  Acad.  Nat.  Sci.  Phila.  ii,  126, 1821 :  Belone  truncdta  Ganther,  vi,  244 :  Belonetcn- 
taiar  Grd.  U.  8.  Mox.  Bound.  Surv.  Ichth.  30.) 

aa.  Caudal  peduucle  keeled. 

600.  T.  exiUs  (Grd.)  J.  &  G.— Needle-fish- 

Translucent  green,  silvery  below;  an  olivaceous  vertebral  streak  and 
a  bluish  lateral  band;  fins  plain.  Body  very  slender;  bead  long.  Eye 
more  than  a  third  of  the  postorbital  region.  Maxillary  not  neariy  all 
hidden  by  the  narrow  preorbital.  Top  of  head  flattish,  with  a  broad 
scaly  groove.  Pectoral  fin  shorter  than  postorbital  part  of  bead,  its 
length  more  than  greatest  depth  of  body;  ventrals  short,  a  little  nearer 
head  than  caudal;  dorsal  and  anal  falcate,  rather  low,  the  anal  begin- 
ning before  dorsal  and  ending  in  front  of  its  last  ray;  caudal  fin 
unequally  lunate.  Scales  very  small  and  thin.  Head  3J.  D.  15;  A. 
17.  L.  3  feet.  Coast  of  California,  from  Point  Coucepcion  soathward; 
abundant. 

{Belone  exilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 149:  BeUme  exiZif  Ginid,17.& 
Pac.  R.  R.  Surv.  Fisli.  158:  Belone  exilie  GUnther,  vi,  238.) 

183.— SCOIUBERESOX  LacdpMe. 

Sauries. 

(<Sayrt«  Rafiuesque :  GrammieonoUu  CostA.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  v,  344, 1803:  type  Soomheretox  camperi  Lae.=s 
Walb.) 

Body  elongate,  compressed,  covered  with  small,  thin,  deddnooB  aoate 
Jaws  more  or  less  prolonged,  sometimes  forming  a  boilc^  proridai 
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h  very  feeble  teeth;  lower  jaw  the  longer.  Maxillaries  joined  to 
maxillaries.  Pectorals  and  ventrals  small;  dorsal  small,  opposite 
A ;  last  4-6  rays  of  dorsal  and  anal  detached,  forming  ftnlets.  No 
oric  cceca.  Air-bladder  large.  Gill-rakers  numerous,  long  and  slen- 
.  Size  rather  small.  Species  2  or  more,  ranging  widely  in  the  open 
.     {Scomber;  Esox.) 

aw8  produced  in  a  beak. 

L.  S«  saarus  (Walb.)  Fleming.— Slaurj^;  Shipper;  Bill-fish, 

^live  brown  above,  sides  and  below  silvery;  a  distinct  silvery  band 
>road  as  the  eye  bounding  the  dark  of  the  back.  Head  broad  above, 
rowed  below,  tapering  anteriorly  to  the  very  slender  pointed  beak; 
at  longer  than  the  rest  of  the  head.  Fins  all  small;  caudal  fin 
ced ;  ventrals  midway  between  base  of  caudal  and  front  of  eye. 
id  3i  in  length;  depth  9.  D.  9— VI;  A.  12— VI;  Lat.  1. 110.  L. 
nches.  Atlantic  Ocean;  rather  common  on  both  coasts,  and  found 
he  open  seas. 

^$ox  aaurua  Walbaum,  Artedi,  Pise,  iii,  93,  1792:  Soomberuox  oamperi  On  v.  &,  Val. 
i,  464:  Soomheresox  scutellatum  Lc  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  ii,  132, 1821; 
ning,  Brit.  Anlm.  184 ;  GUnther,  vi,  257 :  Scomberesox  storeri  Storeri  Hist.  Fi»h.  Mass. 
f  Scomberesox  rondeleti  Giintber,  vi,  257.) 

Jaws  scarcely  prodaced,  not  foriniD«;  a  beak. 

!•  S.  brevirostris  Peters. 

)ark  green  above,  silvery  below;  sides  with  a  lateral  silvery  stripe, 
mded  above  by  a  dusky  streak;  upper  fins  mostly  dusky;  lower 
B.  Body  much  elongate,  compressed,  widest  above,  the  abdomen 
L  lower  edge  of  head  trenchant.  Upper  jaw  conical,  not  produced, 
ling  in  a  very  acute  tip;  lower  jaw  slightly  longer,  its  tip  produced 
a  very  slight  distance,  and  flexible;  triangular  portion  of  premax- 
ries  as  long  as  broad ;  snout  a  little  more  than  half  length  of  rest  of 
A'y  interorbital  space  flat;  maxillary  reaching  front  of  orbit.  Teeth 
y  minute,  in  a  single  row  in  each  jaw.  Eye  large,  in  front  of  middle 
head.  Pectoral  fin  somewhat  emarginat<»,  J  length  of  head;  ven- 
Ls  small,  far  back,  slightly  nearer  tip  of  snout  than  tip  of  lower  lobe 
caudal;  dorsal  inserted  slightly  behind  front  of  anal;  both  fins  low, 
I  finlets  small;  caudal  widely  forked,  the  lobes  equal.  Scales  small, 
ddaous,  those  on  top  of  head  fonning  an  elliptical  patch.  Head  5^; 
)th  9.  D.  9— VI;  A.  12— VI;  Lat.  1.  ca.  125.  L.  14  inches.  Coast 
California;  rare. 

Peters,  Honatsberiijlit  Akad.  Wiss.  Berl.  July,  1866, 521 :  T  Scombcrtsox  saira  GiiAther, 
S5a) 
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183.— HEIHIBHAIUPHUS  Cnyier. 
Half'bealcs. 

(Cnyier,  R^gne  Anim.  ii,  1617 :  type  Hemirhamphu9  eommtrs&ni  Cayier.) 

Body  elongate,  compressed,  the  dorsal  outline   parallel  with  tb&t 
of  the  belly.    Upper  jaw  short ;  lower  jaw  prolonged  into  a  slender 
beak,  bordered  with  membrane ;  premaxillaries  forming  a  triangniar 
plate,  the  teeth  of  which  fit  against  the  toothed  portion  of  the  man- 
dible;  maxillaries  joined  to  premaxillaries.     Teeth  feeble,  sometimes 
tricuspid.    Gill-rakers  rather  long.     Head  covered  above  with  large, 
shield-like  scales.     Scales   large,  deciduous.     No  finlets ;   caudal  fin 
more  or  less  forked,  the  lower  lobe  the  longer;  dorsal  and  anal  similar, 
not  modifie<l  in  the  males.    Oviparous.    Air-bladder  large.    No  pyloric 
cceca.    Young  with  the  lower  jaw  short.    Species  numerous,  in  all  warm 
seas,  going  in  large  schools.     Size  comparatively  small.     (i}iit^  half; 
^dfiipo^j  beak.) 

a.  Pectoral  fins  short ;  vent rals  moderate.     (Hemirhamphua,) 

603«  H.  unifasciatas  Ranzaui. 

Greenish,  sides  with  a  well-defined  silvery  band,  narrower  than  the 
eye,  about  as  broad  as  a  scale.  Tip  of  lower  jaw  red.  Lower  jaw  (from 
end  of  upper  jaW)  4i-5J  in  total  length  from  its  tip  to  base  of  caudal 
Head  (without  mandible)  4J  in  length  from  tip  of  upper  jaw.  Pre- 
maxillaries broader  than  long.  Eye  about  equal  to  interorbital  space, 
%  postorbital  part  of  head.  Ventrals  nearly  midway  between  eye  and 
base  of  caudal.  Dorsal  and  anal  scaly.  Caudal  moderately  forked,  the 
middle  rays  being  longer  than  the  eye.  Back  not  compressed.  Head 
(with  lower  jaw)  23-3;  depth  7^.  D.  14;  A.  15;  Lat.  1.  54.  L.  12 
inches.  Cape  Cod  to  Panama  and  Indian  Ocean ;  common  on  oar 
South  Atlantic  coast. 

(Ranzani,  Nov.  Comm.  Aca<l.  Sci.  Inst.  Bonon.  1842,  y,  326,  tab.  25;  GUnthez^^ 
262:  Hemirhamphue  richardi  Cuv.  et  Val.  xix,  26.) 

604.  II«  rosfe  Jordan  &  Gilbert. 

Green,  with  a  silvery  lateral  band,  rather  broader  than  a  scale.  A 
triple  vertebral  streak.  Lower  jaw  dark  reddish  brown.  Lower  jat 
(from  tip  of  upper)  4J  in  length  from  its  tip  to  base  of  caudaL  Head 
without  mandible  3|  in  length  from  tip  of  upper  jaw.  Premaxinaritf 
about  as  broad  as  long.  Eye  less  than  interorbital  space,  about  bttf 
postorbital  part  of  head.  Ventrals  rather  nearer  tip  of  caudal  than 
eye,  midway  between  base  of  caudal  and  gill^opening.   Dorsal  and  and 
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DS  not  scaly.  Caudal  moderately  forked,  the  middle  rays  being  twice 
lo  length  of  the  eye.  Pectorals  shorter  than  postorbital  part  of 
3ad.  Ventrals  a  little  shorter.  Back  broad.  Head  (with  lower 
,w)  2§.  D.  14;  A.  14;  Lat.  1.  63.  Southern  California,  not  very 
immou. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  335.) 

.  Pectoral  fins  very  long;  ventrala  very  short ;  body  very  slender.    (Euleptorham' 
phus"*  Gill.) 

i5«  H.  longirostris  Cuvier. 

Olivaceous,  sides  silvery.  Body  extremely  slender  and  elongated, 
uch  compressed,  almost  band-like.  Back  thin,  subcarinate.  Lower 
w  very  slender  and  long,  much  longer  than  the  rest  of  the  head. 
3eth  very  feeble.  Eye  large,  about  equal  to  snout.  Pectoral  fins 
ng  and  slender,  half  as  long  as  mandible,  more  than  one-fourth  the 
Dgth  of  the  rest  of  the  body.  Upper  rays  of  pectorals  broad  and 
•mpressed.  Ventrals  not  longer  than  eye,  inserted  far  back. .  Caudal 
I  unequally  forked,  the  lower  lobe  the  longer.  Head  6'^;  depth  10. 
andible  about  3.  D.  22;  A.  19;  V.  G.  L.  18  inches.  Cape  Cod  to 
idian  Ocean,  in  the  open  sea;  rare  on  our  Atlantic  coast. 

[Cuvier,  R^gne  Anim. ;  GUnther,  vi,  276 :  llemirhamphua  macrorhynchu^i  GMntlieT^  yI, 
3:  Etil'plorhamphM  longirostris  Patnam,  Proc.  Bost.  Soc.  Nat.  Aist.  1870,  238.) 

184.— HAIiOCYPSEIiUS  Weinland. 
Teinland,  Proc. Bost.  Soc.  Nat.  Hist.  1839,  vi,  385:  **type  Exocatus  mesogaster  Mitch.") 

This  genus  differs  from  Exoccetus  mainly  in  the  anterior  position  and 
lall  size  of  the  ventral  fius,  which  terminate  in  advance  of  the  anal 
1,  and  are  not  used  as  organs  of  flight.  Species  not  very  numerous. 
Xt^y  sea;  xu<fieXo^j  a  swallow.) 

M«  H«  evolans  (L.)  Weinl. 

Olivaceous  above,  with  dark  specks;  silvery  below,  with  a  bright  blue 
istre.  Pectoral  fins  black  above  and  behind,  the  lower  border  whitish. 
aout  obtuse  and  short,  ^  the  diameter  of  the  eye.  Eye  not  large,  4J 
I  head,  less  than  the  width  of  the  broad,  rather  con\ex,  interorbital 
mce.  Distance  from  snout  to  first  ray  of  ventral  about  equal  to  dis- 
inco  between  root  of  ventrals  and  last  ray  of  dorsal.  Pectoral  fins 
>ng,  i  the  length  of  the  body,  reaching  the  root  of  the  caudal ;  second 

•GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  185U,  131:  typo  Euleptorliamphus  brevoorti  Gill= 
^emirhamphus  l<mgira8tri$  Cuvier.    {evXenroi,  very  slender;  pa^cpoi,  beak.) 
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ray  of  pectoral  divided,  third  ray  longest.  Ventral  flns  not  reachi^ 
nearly  to  vent.  Dorsal  inserted  a  little  in  advance  of  front  of  anal, 
anterior  rays  not  half  so  long  as  the  head ;  20  scales  in  front  of  dor^ 
and  G  between  dorsal  and  lateral  line.  Gill  rakers  long  and  slen<^^ 
Head  4;  depth  5.}.  D.  13;  A.  13.  Lat.  1.  42;  Vert.  25  +  19.  In  nxm 
warm  seas,  not  rare  on  our  Atlantic  coast,  where  it  spawns  in  snmtner. 

{Exoc(Btus  evolans  L.  Syst.  Nat.  i,  521 :  Exocoatus  evolans  Gunther,  vi,  282:  Eiooafu 
evolana  LUtken,  Vidensk.  Meddel.  Naturb.  Foren.  187C,  102;  Weinland,  1.  c), 

60r.  II.  oMusirostris  (GUnther)  J.  &  G. 

Very  similar  to  R.  evolunSj  but  with  the  dorsal  fin  inserted  abore  or 
behind  the  first  ray  of  the  anal ;  the  distance  from  the  snout  to  the  first 
ray  of  the  ventrals  less  than  the  distance  between  the  root  of  the  ven- 
trals  and  lavSt  ray  of  the  dorsal ;  7  to  8  rows  of  scales  above  the  lateral 
line;  fins  more  distinctly  marked.  D.  13;  A.  13.  Lat.  1.40.  {Liiiken,) 
Tropical  seas,  north  to  Louisiana. 

(Exoccetus  ohUifiirostria  GUnther,  vi,  283:  ExocoBtua  ohtuHrostria  LUtken,  VidenBk. 
Moddcl.  Nttturh.  Foren.  1870,  102.) 

185  •— EXOCfETUS  Linnffius. 

Flying  fishes. 

(Artedi ;  Llunseus,  Syst.  Nat. :  typo  ExocatM  volitans  L. ) 

Body  elongate,  broad  above,  somewhat  compressed.  Head  short, 
blunt,  narrowed  below.  Mouth  small.  Jaws  very  shorty  about  equal. 
Chin  without  barbel.  Maxillaries  not  joined  to  the  premaxillaries. 
Teeth  very  feeble  or  wanting.  Eyes  large.  Gill-rakers  moderate. 
Scales  large,  deciduous.  ]S"o  finlets.  Dorsal  fin  short,  opposite  anal 
Caudal  widely  forked,  the  lower  lobe  the  longer.  Pectoral  fins  very 
long,  reaching  i)ast  the  beginning  of  the  anal,  and  serving  as  orgaosof 
flight,  their  great  size  enabling  these  fishes  to  sustain  themselves  in  the 
air  for  some  time.*  Ventral  fins  large,  posteriorly  inserted,  also  used 
as  organs  of  flight.  Air-bladder  very  large.  No  pyloric  coeca.  Specitf 
numerous  in  all  warm  seas,  [l^wxotro^^  sleeping  out;  the  ancient  namo 
of  these  fishes,  which  were  supposed  to  come  out  on  the  beach  to  sleep 
at  night.) 

*  These  fisbes  are  enabled  to  snstain  tbemselves  in  tbe  air  for  upwards  of  a  minQt^ 
Tbeir  movements  are  exceedingly  rapid.  Their  impulse,  apparently,  comes  msinlT 
from  the  strong  tail,  which  has  a  sculling  motion  in  the  water,  by  which  they  acqnii* 
a  great  velocity.  Wben  they  first  emerge  from  the  water,  the  pectorals  are  spread  SDd 
vibrate  rapidly,  like  the  wings  of  an  insect,  and  the  ventrals  axe  cloaed.  ^16  aolios 
of  the  pectoral  is  simultaneous  with  the  motion  of  the  tail,  and  is  probably  earned  tj 
the  latter.  When  they  reach  a  horizontal  position  in  the  air,  the  peotonils  aod  tbb- 
trals  are  spread,  and  apparently  used  only  to  retain  the  impulse  prevtomly  leosiTtd. 
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0O8.  E.  ealifornienu  CooTpeT.—Flying-fish ;  FoUidor. 

Steel-blue  above  and  on  both  sides,  belly  abruptly  silver^'.  Pectorals 
blackish,  with  the  posterior  edge  paler  ^  an  obscure  oblique  pale  band 
across  lower  part ;  caudal  plaiu  dusky ;  ventrals  pale,  partly  dusky ; 
dorsal  rather  pale,  with  a  dusky  blotch  above.  Body  stoutish.  Lower 
jaw  rather  the  longer ;  both  jaws  with  minute  teeth.  Eye  large,  rather 
longer  than  snout,  3  in  head,  nearly  equal  to  the  diameter  of  the  slightly 
concave  interorbital  space.  Pectoral  fin  reaching  past  the  dorsal 
and  falling  just  short  of  the  caudal.  Second  ray  of  pectoral  divided, 
the  third  longest.  Yentrals  about  reaching  middle  of  anal,  their  length 
3|  in  body,  their  insertion  midway  between  middle  of  opercle  and  base 
of  taiL  Anterior  rays  of  dorsal  half  the  length  of  the  head ;  43  rows  of 
scales  between  occiput  and  dorsal,  7  between  the  dorsal  and  the  lateral 
line.  Head  5;  depth  G;  D.  12;  A.  10;  Lat.  1.  58.  L.  18  inches. 
Southern  California;  very  abundant  in  summer  about  the  Santa  Bar- 
bara Islands. 

(Cooper,  Proc.  CaL  Acad.  Nat.  Sci.  1864,  93;  GUnthor,  vi,  295.) 

609.  £•  noveboracensis  Mitchill. 

Dark  bluish  above ;  pectorals  blackish,  with  the  lower  edge  pale,  in 
the  young  with  two  black  bars;  ventrals  mesially  blackish,  the  edges  all 
white;  caudal  lobes  mesially  dusky,  the  edges  pale.  Head  short;  snout 
very  blunt,  shorter  than  the  very  large  eye,  which  is  narrower  than  the 
broad,  concave,  interorbital  space.  Pectoral  fins  very  long,  reaching 
past  the  base  of  the  caudal ;  second  ray  of  pectoral  divided ;  ventrals 
reaching  considerably  past  anal ;  their  insertion  midway  between  the 
preoi)ercle  and  the  base  of  the  caudal.  Dorsal  fin  inserted  opposite 
anal.  Head  4§;  depth  5 J.  D.  11;A.9.  Lat.  1.42-48.  North  Atlantic; 
not  rare  on  our  coast. 

(MitchiU,  Amer.  Month.  Mag.  ii,  233,  1817;  DoKay,  Now  York  Fauna,  Fishes,  230; 
f  Cav.&Val.  xix,  99.) 

•lO.  £•  melanums  Cuv.  &  Val. 

Bluish  above,  silvery  below,  the  pectoral  fin  blackish,  except  a  por- 
tion of  its  middle  and  inner  edge ;  ventrals  plain  or  nearly  so.  Head 
of  moderate  length,  not  very  blunt,  the  interorbital  space  broad,  wider 
than  the  eye  and  somewhat  concave.  Eye  very  large,  longer  than 
snonty  3  in  head.  Pectoral  fin  1§  in  length,  reaching  past  the  base  of 
the  last  dorsal  ray  and  the  tip  of  the  last  anal  ray.  Ventrals  inserted 
midway  between  the  posterior  edge  of  the  eye  and  the  middle  of  the 
base  of  the  caudal,  their  tips  reaching  nearly  to  the  base  of  the  last 
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anal  ray  ^  second  ray  of  pectoral  fin  divided.  Dorsal  fin  lo w,  its  insertion 
nearly  opposite  front  of  anal.  Head  4;  depth  6.  D.  11;  A.  9;  scales 
6-52-3.    Korth  Atlantic ;  occasional  on  onr  coast. 

(TfCuT.  &  Val.  Hist.  Nat.  Poiss.  six,  101 ;  said  to  have  a  black  blot«h  on  the  upper 
part  of  the  base  of  the  tail,  recalling  the  coloration  of  species  of  Sargus,  a  feature  not 
noticed  by  us  on  any  of  our  flying-fish.)  * 

611.  £•  exiliens  Gmelin. 

Bluish  above,  silvery  below,  sides  with  five  broad,  transverse  bars; 
pectorals  and  ventrals  irregularly  banded  and  blotched  with  blue  and 
black.  Body  very  slender ;  snout  short,  ^  length  of  head.  Dorsal  and 
anal  fins  similar  and  opposite.  Ventrals  inserted  slightly  behind  the 
middle  of  the  body;  pectorals  1%  in  length  of  body;  second  ray  of  pec- 
torals extendiug  beyond  the  membrane  in  a  spine-like  process.  Ven- 
trals 3  in  length.  Head  6  in  total  length  with  caudal.  D.  12 ;  A.  12. 
Lat.  1.  48.  (Ooode.)  Atlantic  Ocean;  a  small  species,  possibly  the 
young  of  some  other. 

(Gmelin,  Syst.  Nat.  i,  1400,  1788 ;  GUnther,  vi,  291 ;  Goode,  BulL  U.  S.  Nat.  Mm.  v, 
64.) 

186.— CITPSEJLIJBIJS  Swainson. 

Bearded  Flying-fishes. 

(Cypsilurus  Swainson,  Classification  of  Fishes,  1839,  296:  typo  Exocatus  nuttaUi  Ls 
Sueur. ) 

This  genus  differs  from  Exocoettis  in  the  presence  of  one  or  more  bar- 
bels or  cutaneous  appendages  of  delicate  texture  on  the  tip  of  the  man- 
dible.  The  species  are  all  of  small  size,  and  it  is  x>ossible  that  in  some 
of  them  these  appendages  are  lost  with  age.  (xuv^sAa?,  a  swift  or  swal- 
low; oupdj  tail.) 

613.  €•  rurcatU9  (Mitch.)  Weinland. 

Barbels  2,  ribbon-like,  usually  little  if  any  longer  than  the  eye.  Eye 
large,  narrower  than  the  broadly,  slightly  concave,  interocalar  space. 
Adult  nearly  plain;  young  with  three  broad,  black  bands  across  the 
belly  in  front  of  the  ventrals;  operculum  and  pectorals  marbled  with 
black;  lower  caudal  lobe  with  three  blackish  cross  bands;  posterior 
part  of  ventral  and  lower  p<irt  of  anal  black.  Ventrals  and  peotofals 
reaching  past  base  of  caudal ;  ventrals  inserted  nearer  the  root  of  the 
caudal  than  the  snout ;  dorsal  very  high,  higher  than  the  body,  the 
longest  rays  not  reaching  the  caudal.    Anal  not  low.     Head  4  is 
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th,  not  very  short  nor  very  blunt.  D.  13;  A.  9.  Atlantic  Ocean; 
rery  common  on  our  coasts. 

roo(Btu9  furcatus  Mitch.  Trans.  Lit.  and  Phil.  Soc.  i,  449, 1815 ;  Exoecsius  furoaiua 
her,  viy  286:  ExoccBtus  nuitalli  Lo  Sueur,  Jonm.  Acad.  Nat.  Sci.  Phila.  1821, 10:  Ex" 
9  nuftoZ/ii  Gttnther,  vi,  286 :  Exocooiua  furcaiua  LiltkeUf  Vidensk.  Moddel.  Naturh. 
I.  1876,  106;  Weinl.  1.  c.) 

•  C«  comatus  (Mitch.)  Weinlaud. 

"eenish  above,  paler  below ;  ventrals  somewhat  dusky ;  lower  edge 
)Ctorals  pale.  Body  moderately  elongate ;  head  medium ;  eye  very 
^  longer  than  snout,  about  3  in  head.  Barbel  very  long,  ribbon- 
reaching  in  the  adult  as  far  as  the  base  of  the  ventrals ;  a  small 
ar  barbel,  shorter  than  the  eye,  on  each  side  of  it  at  base.  Pectoral 
reaching  to  last  ray  of  dorsal,  the  third  ray  longest,  the  second  split, 
rtion  of  dorsal  neiirly  midway  between  ventrals  and  anal;  ventrals 
tly  nearer  gill-openings  than  base  of  caudal,  their  tips  nearly  reach- 
ind  of  anal,  which  is  smaller  than  dorsal ;  caudal  well  forked,  the 
p  lobe  longest.  Head  4;  depth  5§.  D.  12;  A.  9;  Lat.  1.47.  L.  8 
^    (Liitken.)    Atlantic  Ocean ;  occasional  on  our  coast. 

oarius  oomaius  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  448:  Exoccetua  conuiiuB 
ler,  vi,  286:  Exocmiiu  oomaiua  DeKay,  New  York  Fauna,  Fishes,  231 :  Exoccetua  ap" 
ulatu8  Wood,  Joum.  Acad.  Nat.  Sci.  Phila.  1824,283:  Exoaetiu  oomaiiu  LUtlLen, 
sk.  Meddel.  Natur.  Foren.  1876,  106,  lig.  1. 

Oedee  R.-LOPHOBRANCHII. 

{The  Lophohranchs.) 

[Is  tufted,  not  laminated,  composed  of  small  rounded  lobes  attached 
e  gill-arches.  Scapula  suspended  to  the  cranium  by  a  post^tem- 
.  Superior  branchihyals  and  pharyngeals,  and  basal  branchi- 
\  wanting  or  not  ossified.  Mouth  very  small,  bounded  above  by 
remaxillaries.  Post-temporal  simple,  co-ossified  with  the  cranium ; 
of  the  cranium  simple.  Pectoral  ft  as  with  elevated  bases.  Inter- 
nes well  developed.  Anterior  vertebrae  modified,  the  diapophyses 
I  expanded.  Air-bladder  simple,  without  air-duct.  Snout  pro- 
1,  bearing  the  small  toothless  mouth  at  the  end.  Gill  covers  re- 
i  to  a  large  simple  plate.  Skin  with  bony  plates.  Muscular 
m  little  developed.  The  families  mentioned  below  have  neither  spi- 
dorsal,  nor  ventral  fins;  the  Soletwstomatidec  of  the  Indian  Ocean 
all  the  fins  well  developed.    (Ao^^'oc,  crest;  Ppdy^ia^  gills.) 

ikobrnnekii  Gttnther,  viil,  150-203.) 
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ANALYSIS  OF  THE  FAMILIES  OF  LOPHOBRAKCHIl. 

a.  No  spinous  dorsal  fin;  no  yentral  fins;  gill-openings  narrow. 

h.  Axis  of  head  in  a  line  with  that  of  the  body STXONATHiDiB,  58. 

hb.  Axis  of  the  head  forming  an  angle  with  that  of  the  body..HiFPOGAMPn)^  59. 

Family  LVIIL— SYNGNATHID^. 

The  Fipe-fialies. 

Body  elongate,  very  slender,  covered  with  bony  plates.  Head  slender, 
its  axis  continaoQs  with  that  of  the  body.  Snoat  long,  tube-like,  bear- 
ing the  short  toothless  jaws  at  the  end.  Gill-openings  redaced  to  a 
small  aperture  behind  the  upper  part  of  the  opercle.  Tail  long,  not 
prehensile,  usually  provided  with  a  small  caudal  fin.  Male  fishes  witli 
an  e^gg  pouch,  usually  placed  on  the  tinder  side  of  the  tail,  sometinies 
on  the  abdomen,  and  formed  of  two  folds  of  skin  which  meet  on  the 
median  line.  The  eggs  are  received  into  this  pouch  and  retained  nntil 
some  time  after  hatching,  when  the  pouch  opens,  permitting  the  young 
to  escape.  Dorsal  fin  single,  nearly  median,  of  soft  rays  only;  pectorals 
present,  small;  ventrals  none;  anal  fin  minute,  usually  present.  Genera 
10  or  more;  species  120.  Small  fishes,  found  in  all  warm  seas,  some- 
times entering  fresh  waters. 

{SyngnathidcB,  group  Syngnathina  Giinther,  viii,  153-193.) 

aHomeral  bones  united  below;  caudal  fin  present;  pectoral  fins  well  developed; 
dorsal  nearly  opposite  the  vent Siphostoma,  187. 

187.— SIPHOSTOmA*  Rafinesqne. 

(Syngnathus  of  most  recent  authors.) 
(Rafinesque,  Caratteri  di  alcuni  Nuovi  Generi,  18,  IHIO:  type  Syngnaihu$  peitigkua  U) 

Body  elongate,  very  slender,  six  or  seven  angled,  not  compressed, 
tapering  into  a  very  long  tail;  the  dorsal  keels  of  the  trunk  not  contin- 
uous with  those  of  the  tail.  Head  slender,  tapering  into  a  long  tube- 
like,  sub  terete  snout,  which  bears  the  very  short,  toothless  jaws  at  the 
end.  Humeral  bones  firmly  united  with  the  "  breast-ring.'*  Body  cov- 
ered with  a  series  of  bony,  keeled,  radiated  plates,  arranged  in  linear 
series.  Dorsal  fin  distinct,  rather  short,  opposite  the  vent,  which  is 
near  the  middle  of  the  body;  caudal  fin  present,  rather  small;  analfln 

*  The  genus  Syngnathus  of  Linnseus,  originally  equivalent  to  th6  modem  Cfdetd 
Lophohranohiiy  was  first  subdivided  by  Rafiuesque  in  1810.  The  name  S^kmimM  wti 
given  to  S.  pelagicuSf  and  its  relatives,  the  Syngnathus  of  late  writen,  thai  of  T^/Hik 
to  S.  typkhf  the  Siplionoatama  of  late  writers,  while  Syngnathu  was  retaiaed  ftir  & 
aquoreM  and  its  relatives,  the  group  now  usually  called  NeropkU. 
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Dute,  close  behind  vent;  pectorals  developed,  short  and  rather  broad, 
lie  fishes  with  an  egg-pouch  along  the  under  side  of  the  tail,  formed 
two  cutaneous  folds,  and  splitting  lengthwise  to  extrude  the  young 
ties.  Species ^umcrous,  inhabiting  all  warm  seas;  abounding  in  bays 
long  the  sea-weeds,  and  entering  the  rivers.  The  species  of  this 
nus  are  subject  to  many  variations,  and  their  proper  discrimination 
very  difficult.    («7£^ov,  tube;  <rT(J/xa,  mouth.) 

Breast  shields  not  covered  by  skin ;  IcS^vcr  Jaw  projecting.    (Slphontoma,) 
5.  Atlantic  coast  species. 

4«  S«  tascam  (Storer)  J.  &  G. — Common  Pfpe-fish, 

Olivaceous;  sides  mottled  and  blotched  as  in  other  species;  base  of 
rsal  with  c^arker  spots.  Muzzle  shorter  than  the  rest  of  the  head, 
eiput  usually  more  or  less  keeled.  Dorsal  fin  longer  than  the  head, 
reriug  4  +  5  rings.  Distance  from  snout  to  dorsal  3  in  total  length, 
illy  in  females  scarcely  carinate.  Tail  one-third  longer  than  rest  of 
dy.  Lateral  line  and  upper  caudal  edge  not  continuous.  Head  9. 
35-40.  Bings  18+37.  L.  10.  Atlantic  coast,  common  northward; 
scribed  firom  specimens  from  Wood's  Holl,  Mass. 

Syngnathus  fu3CU8  Storer,  Kept.  Fish.  Moss.  1838,  162:  Siphonostoma  fuscum  Jot,  &, 
b.  Proc.  U.  S.  Nat.  Mus.  1880,  22:  Syngnathus  peckianua  Storer,  1.  c.  103:  Syngnathus 
kianus  GUnther,  viii,  157 :  Syngnaihiia  fasciatus  and  viridcsoeHs  DoKaj',  New  York 
ma,  Fish.  319-321:  1  Sgngnathus  afflnis^  GUnther,  viii,  164;  from  Louisiana.) 

5.  8.  loaislanae  (GUnther)  J.  Sc  G. 

Dolor  of  other  species;  base  of  dorsal  spotted.  Muzzle  longest  in 
nales,  mach  longer  than  the  rest  of  the  head.  Occiput  somewhat 
eled.  Dorsal  fin  shorter  than  the  head,  on  3+5  rings.  Distance 
»m  snout  to  dorsal  2^  in  total  length.     Belly  in  females  scarcely 

.  affinU  (GUnther)  J.  &,  G. 

'The  length  of  the  snout  is  a  little  less  than  that  of  the  remaining  part  of  the  head. 
ad  nearly  one-ninth  of  the  total  length.  A  distinct  ridge  runs  along  the  median 
e  of  the  snout  and  nuchal  shields.  Supraorbital  ridge  continued  over  the  temples, 
torior  part  of  the  operculum  with  a  faint  ridge.  Shields  without  spines.  Tail 
get  than  body.  Candal  pouch  half  as  long  as  the  body.  Lateral  line  interrupted. 
at  below  the  posterior  third  of  the  dorsal,  which  occupies  U  rings,  5  of  which  are 
ly-rings.  Caudal  fin  well  developed;  anal  fin  rudimentary  in  the  male.  Back 
th  indistinct  brown  cross-bars;  a  brown  band  from  the  eye  along  the  snout.** 
tal  length  6  inches.  Head  10  lines.  Trunk  If  inch.  Length  to  origin  of  dorsal 
2  inches.    Louisiana.    (GUnther,) 

Inother  form  or  species  has  the  body  stouter  and  the  color  darker,  the  dorsal  in  the 
tiales  very  high,  and  blackish,  with  paler  spots.  Muzzle  about  equal  to  the  rest  of 
»  head.  Occiput  somewhat  carinated.  Dorsal  fin  siiorter  than  the  head,  on  3-|-5 
ISa.  Distance  ftom  snout  to  dorsal  2i  in  length.  Belly  in  the  females  with  a  sharp 
kck  carina.  Head  7.  D.  30-31.  Rings  15-|-33.  Saint  John's  River,  Florida. 
OpkonoiUma  sp.  Jordan,  Pioo.  U.  S.  Nat.  Mus.  1880, 22.) 
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eariiiateil.  'J':iil  one  tlftli  loiipT  than  the  rest  of  the  Ixwly.  lateral 
lino  and  u[)p«i'  caiuhil  ('(!«;<•  not  rontinuous.  IIoa<l  7.  D.  33-31. 
Kin;^^s  is  +  :j;UlMi  +  ;N.  T..  rj  inches.  Virginitt  to  Texas;  described 
IVoin  s]»ei*iin<'ns  tV«nii  r»('aiitnrt.  X.  ('. 

(Siimimiflcfs  hmisiitym  ( I i i r 1 1 1  n •  r,  \  i  i i .  I •  ^" :  Siph on ns to m a  lo iMvia n/r  tF tinla ii,  Proc.  V.  ?, 
NaT.  Mils.  l>-:si.  -j-j,  i 

hh.    l*:U'ific  t'oa-t  -NiMTifs. 

616.  S.  raliiornilMiM'    Sroivr^.Oill.— /?K/  Plpv-finh. 

OlivaeiMms,  ^'ar^•iM,JJC  t<»  hrowni.'^h  red,  yellowish  below;  head  and  body 
variously  niai'M<Ml  and  speck le<l  with  whitish,  the  markings  posteriorly 
takin;;  the  form  ot*  ^iho^l  horizontal  grayish  streaks,  anteriorly  often 
forming  narrow  hars:  nsnally  a  hrownish  lateral  band.  Top  of  head 
not  earinated.  Snout  very  long,  from  lA  to  2  times  the  length  of  the 
rest  of  the  head,  its  length  i)ro])ortionately  greater  in  the  mlnlt,  and 
nsuallv  greatest  inniale.'<.  Dorsal  shorter  than  head.  Latenil  lineuot 
eontinnons  with  upper  e<lgi'  of  tail.  Tlelly  not  earinated.  Operele  with- 
out ridg(».  Dorsal  rays  42  (varying  from  .'W  to  44).  "Rings  20  +  4fi 
(those  behind  the  vent  varying  from  40  to  4S  in  nnndier;  40  to  4'5  in 
Yiw, grisvoVufcot ft m  ;  10  to  IS  in  var.  rali/onilcnsc).  Ij.  14  to  IS  inches 
much  more  than  in  our  othi^r  species.  Pacilie  coast  of  United  States, 
everywhere  common,  es])ecially  northward. 

(Si/nffnothus  rttU/nnihnsi^i  Stnp-r,  IVjic.  Itost.  Soc.  Niit.  Hist,  ii,  7*A^  1^45:  SjfiigMth»9 
c<iH/ornirntils  ('t\\\,  Pror.  A<';ul.  Nat.  Sci.  IMiila.  l^fii'i. 'JSJ:  SifmjnathHit  tfribtttlimnttin Xywi, 
Proc.  (..'al.  Acail.  Nat.  Sri.  l-'.Vl,  14:  SjpiifnftlhuN  yristolhmituH  (iiintlirr.  vii,  100:  SifnuM- 
ihiiii  iihhotti  (Jiranl,  V.  S.  l*a«'.  IJ.  I{.  Surv.  FisL.  '.JUJ:  Stfiiymiilnta  cali/ornicnatH  ituw^ 
V.  S.  Pac.  K.  It.  Surv.  Fish.  'M\.) 

617.  S.  le|>torliyiurliU5ii^  (TMrard)  J.  i^  G. 

Yidlowish  brown  or  blackish,  spotte<l  or  vermieulated.  Ilead  raiscid 
above,  but  usually  not  (marinated.  Snout  1A-1!J  times  the  length  of  the 
rest  of  the  hea<l.     D.  ;50-;55.    liings  17+37-"i:5.     L.  10  inches.    Other- 

*AiK»tln'r  form  or  sjMMrirs,  (xcnirriii*^  at  Mt)nti.'rev  and  Saiitu  Barbara,  ngrei'S^i'l' 
tlu*  prcM'OjUuix  in  si/.o,  color,  plates,  liii-rays,  &»'.,  but  dillt'rs  in  having  tlic  snimt  »li<*rt 
not  louj^tT  than  thv  rest  ot*  th<'  head.  Tin?  oyrs  an;  rathor  Hiualler  than  iu  S.  ealif9t' 
tii>««f,  and  the  k«'cls  are  jx-rhaps  h'ss  sliarp. 

tAnoihcr  i.-oininon  form,  which  is  probaldy  a  variation  of  this  Hpccics,  is — 

S,dimi(Uatnm  (will. 

Similar  to  S.  Irptorht/nchitM,  but  willi  (he  sncnit  very  short,  scarcely  na  longw^h* 
rest  of  the  liead.  Head  slightly  ercsted  above.  I).  .^O;  rings  15  +  38.  L.  B  inche* 
Coa.st  of  California,  cliielly  sonth  of  lN»int  Coneep<'i(m. 

(SyntjiuithuH  bnnrostrin  (iiranl.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  156  (DAme  pi**** 
cnpled):  Sifuguat.'tm  dimidiatns  Gill,  Proc.  Acad.  Nat.  Sci.  Philo.  1862,  284:  SgH^" 
dimidiatua  OiXuthcr J  viii,  (>5.) 
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le  essentially  as  in  8.  californiense.  Nuchal  plates  somewhat  keeled 
var.  leptorhynchtM ;  not  keeled  in  var.  arundin€u:eum.  Coast  of  Call- 
Dia,  chiefly  south  of  Point  Concepcion ;  abundant. 

S^mgnalhus  leptorhynchoB  Girard,  Proc.  Acad.  Nat.  Sei.  Pliila.  1854,  15(> :  SyngnathuB 
'4nrk!fmehHg  Giranl,  U.  S.  Pac.  R.  R.  Surv.  Fish.  346 :  Sifngnathu8  UpiorkynvhuH  Gill, 
»c.  Acad.  Nat.  Sci.  Phila.  1662,  284:  Syngnaihus  arundinaceus  Girard  &  Gill,  II.  oc.,) 

Breast  shields  covered  by  loose  skiD ;  lower  jaw  included.    (Dermafostethus*  Gill.) 

8.  S.  panctiplnne  (GiU)  J.  Sl  G. 

Brown;  dorsal  fin  speckled.  Body  comparatively  robust  Snout 
Mierate,  a  little  longer  than  the  rest  of  the  head.  Eye  large.  Occiput 
th  a  raised  keel ;  joint  between  the  occiput  and  the  Qrst  dorsal  shield 
^re  perfect  than  usual,  so  that  the  head  can  be  placed  at  an  angle  witli 
3  body.  Greatest  depth  about  equal  to  length  of  post-orbital  part  of 
Eld.  Skin  on  breast  and  anterior  ventral  plates  thin,  showing  the 
iation  of  the  bones.  Tail  twice  as  Jong  as  trunk.  Uead  8 ;  D.  41 ; 
ga  19+39.    L.  12.    San  Diego,  Cal.    Only  the  original  types  known. 

Mkrmatostethus punctipinnis  Gill,  Proc.  Acad.  Nat.  Sui.  Phila.  1862,  383.) 

Family  LIX.— HIPPOCAMPIDiE. 

{The  Sea  Horses.) 

3yi)gnathoid  fishes  destitute  of  caudal  and  ventral  fins,  and  with  the 
i  prehensile.  Form  of  the  body  and  head  singular;  in  the  typical 
cftera  the  body  is  compressed,  and  the  head,  which  is  placed  nearly 

xight  angles  with  the  axis  of  the  body,  is  surmounted  by  a  bony 
^t  These  little  fishes  have  thus  a  remarkably  horse-like  physiog- 
fny,  like  that  of  the  conventional  "knight"  at  chess.  Mouth  very 
9ll,  terminal.  Dorsal  fin  median,  of  soft  rays  only;  anal  fin  minute; 
^toral  short,  with  a  broad  base.    Gill-openings  very  small.    Egg-pouch 

the  male  usually  at  the  base  of  the  tail.  Genera  about  4;  species 
CiQt  30j  most  of  them  belonging  to  Hippocampus.  Fishes  of  the  open 
M  of  warm  regions.  They  attach  themselves  by  their  tails  to  sea- 
^  and  other  floating  substances,  and  are  often  carried  to  great  dis- 
t^ces  by  currents. 

^f/ngnaihidXf  group  Hippocampina  Gilothor,  viii,  194-206.) 

Body  compressed ;  occiput  with  a  uarrow  bouy  crest,  which  is  surmounted  by  a 
"coronet" ;  shields  with  tubercles  or  spines Hippocampus,  188. 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  283:  type  Dermatosiethua  punctipinnis  GiU. 
epfioc,  skin;  6reOoi,  breast.) 

BuU.  Nat  Mas.  No.  16 25 
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IAN.— IIIPPOCAIVIPCTS  RafiDOsqiie.* 

Sea  Horfics. 

(RafmcHipio.  Iiulico  dTrtinloj^ia  Sirili;in:i,  isiO,  37:  type  Syngnathut  hippocampu$  L.  = 
JfljtjHM'ainpu^  hiptutjohuin  Raf. ) 

Body  stron;;ly  corni>r(»ss(Ml,  tho  belly  pbbous,  tapering  abnijitly  to 
a  lon«(,  <iu5Hlriinj?iilar,  luvlioiisile  tail.     TTead  with  a  distinct  c'unr.*<i 
neck,  [»laciMl  nearly  at  a  ri^xbt  aii^le  with  the  dinjctioii  of  tho  Ivxly, 
suriiioiinte<I  by  a  <M)rni)ress(Ml  occipital  crest,  on  the  top  of  which  is  an 
angular,  star-shaped  (coronet ;  tO[>  and  vsid(»s  of  the  head  with  s]»inps. 
Body  and  tail  (*overed  with  bony  i)lates,  formini^  rings,  those  on  the    j 
body  each  with  0  spines  or  tnberirles,  those  of  the  tail  with  4.    Pectoral 
fins  present ;  anal  uiinnte,  usnally  i)resent;  dorsal  fin  moderate,  opposite    ] 
the  vent.     Egg-pouch  in  the  male  a  sac  at  the  base  of  the  tail,  termi-    j 
natiug  near  the  vent.    Species  numerous,  in  all  warm  seas.    (IrzTtozafiztM^^    J 
the  ancient  name,  from  iTzr.o^^  horse;  xd/ATzo^^  a  wriggling  se^-uion^ter,  or    j 
a  caten)illar.) 

419.  H.  heptagonilS  Ruf.—Sea  Uorae. 

Yellf)wish  brown ;  eyes  and  cheeks  with  radiating  wavy  lines  of  ligbt 
hrown  ;  snout  with  a  narrow  white  cross- band  near  its  middle  {Jide 
Goode) ;  sides  with  a  few  small  pale  spots ;  dorsal  dusky  above.  Tuber- 
cles of  body  and  tail  i)rominent,  slightly  recurved,  usually  provided 
with  slender  filaments,  the  tubercles  of  each  alternate  or  each  thiixl  ring 
on  the  back  usually  larger  than  the  others.  Occipital  crest  very  high, 
with  5  tubercles,  the  anterior  with  long  filaments.  Snout  as  long  as  the 
opercle,  which  is  marked  with  radiating  stria).  D.  18 ;  P.  18 ;  A.  4. 
Kings  11  +  36.  L.  5  inches.  Warmer  parts  of  the  Atlantic ;  north  to 
England  and  Newfoundland  ;  rather  rare  on  our  coast.  Very  abundant 
in  the  IMediterranean.  European  examples  examined  by  us  are  pro- 
fusely spotted,  the  snout  plain ;  ours  is  possildy  a  diflFerent  sjiecies. 

{Syngnathus  hippocampus  L.  Syst.  Nat. ;  Hafinesqiie,  1.  r.  37  :  Jlippocampws  anIiqu&rMm 
Leach,  Zool.  Misc.  1814,  104:  ITippocampus  antiquorumGWnthcTf  viu^WO:  Jlippoeampui 
antiquorutn  Goode,  Proc.  U.  S.  Nat.  Miis.  1878,  45:  IJippocampus  hrerir09tri$  Cnvier, 
R^J^Ile  Aniin. :  Hippocampus  hn.  wniun  DcKay,  X.  V.  Fanna,  Fiuhcs,  32*2  :  Hippoeampti 
hudsonius  StoriiTy  Hist.  Fi»b.  Mat»).  41C:  ^  IlippocampuH  /(rrtcYiK(/afir«  Gtiuther,  viiiylN)6v 
**  tail  without  knobs.") 

620.  H.  inii^cns  Gnl. 

Chestnut  hrowu,  mottled  with  darker,  and  dotted  with  white.  Body 
rather  slender,  its  depth  about  equal  to  the  distance  from  snoat  topos- 


=  Hippocampus  Leach,  Zool.  Misc.  1814,  103. 


60.    CENTRISCIDJE.  387 

lior  margin  of  orbit;  tail  longer  than  bead  and  body  together;  snout 
.tber  shorter  than  opercle ;  supraorbital  spine  nearly  half  diameter  of 
"^^l  emroi^t  well  developed,  with  five  spines.  D.  19;  A.  4.  Bings  10 
38.  San  Diego,  Gal.,  and  southward ;  reaching  a  length  of  nearly  a 
ot. 

rCirard,  U.  S.  Pac.  R.  R.  Surv.  Fishes,  1858,  342,) 

Obdee  S-HEMIBRANCHII. 

( The  ffemibranoJis.) 

Superior  branchihyal  and  pharyngeal  bones  reduced  in  number;  in- 
"lor  pharyngeals  separated.  Ventral  fins  abdominal  or  subabdominal. 
^iith  bounded  above  by  preraaxillaries  only ;  interclavicles  developed. 

>  pneumatic  duct  to  the  air-bladder.  (Cope.)  There  are  also  several 
E^king  peculiarities  in  the  structure  of  the  shoulder  girdle  and  the  skull, 
"■  which  these  fishes  differ  from  the  Acanthopteri,  with  which  group  un- 
>i^  one  name  or  another  they  have  usually  been  combined,  (jy/zt,  half; 
^rz^aj  gills.) 

ANALYSIS  OF  FAMILIES  OF  HEMIBRANCHII. 

^nes  of  head  prodaced  into  a  long  tube,  which  bears  the  short  jaws  at  its  end. 
<^  Body  short,  compressed;  scaly ;  no  teeth ;  spinous  dorsal  present. 

CENTRISCIDiE,   GO. 

00.  Body  elongate;  teeth  present. 

b.  Dorsal  spines  none ;  a  long  caudal  filament ;  no  scales Fistulariid^,  G1. 

bb.  Dorsal  spines  present,  disconnected ;  no  caudal  filament. 

e.  Body  coyered  with  ctenoid  scales AuLOSTOMATiDiE,  62. 

ee.  Body  scaleless,  with  bony  shields Aulorhyncuid^,  O:]. 

*  Bones  of  head  moderately  produced ;  ventrals  I,  1 ;  dorsal  preceded  by  free  spines ; 
body  scaleless,  naked  or  mailed GASTEROSTEiDiE,  64. 

Family  LX.— CENTRISCID^. 

[The  Snipe-fishes.) 

Body  compressed,  oblong  or  elevated,  covered  with  small  rough  scales; 

>  lateral  line ;  some  bony  strips  on  the  side  of  the  back  and  on  the 
argin  of  the  thorax  and  abdomen,  the  former  sometimes  confluent  into 
shield.  Bones  of  the  skull  much  prolonged  anteriorly,  forming  a  long 
ibe  which  bears  the  short  jaws  at  the  end ;  no  teeth.  Gill-openings 
ide ;  branchiostegals  4.  Two  dorsal  flns,  the  first  of  4  to  7  spines,  the 
)Cond  of  which  is  very  long  and  strong ;  soft  dorsal  and  anal  moderate ; 
antral  fins  small,  abdominal,  of  5  soft  rays ;  pectorals  short ;  caudal  fiu 
narginate,  its  middle  rays  not  produced.    Air-bladder  large ;  i)seudo- 
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braiirhiif  inosnii.  Ciill>  K  :i  >lit  IhOiiihI  the  fourth.  No  pylorii*  i'a'C;i 
intestinal  ranal  sliini.  A  siii;;lr  «;;i-niis  of  three  or  iiioiv  s^pecies,  ebiell 
uf  thi'  i)U\  \\  orhi,  one  nt  Uiem  siraviiiy;  to  Aineriea. 

\^i 'rutrimitiii  yKiv:,  ;iiiii!«,  (  •  M/r<si  irs  <  .iini  lu'l,  iii,  ril>-.VJ4.) 

I  NO.-  <^ i:\TUI8CirS  I.iniKi'Us. 
Snipr- fishes. 

(T^inii.i'ii^,  S\st.  Nai.  IT.',-:  tvpt-  f.'vufrii^raH  Rcolojutjr  \..) 

Tlie  eljarai'ters  oj'  tlie  ijfeiins  are  inehided  above.  (3f£>r/* :«",".  !» 
an('i(*iit  name  ot'  <imw  spinous  lish ;  from  xi>Tonv^  a  8i>iiie.) 

liose  ret  I  or  reildish  olive  above,  silvery  ou  the  sides  ami  belly.  TmhI 
strongly  eonipresMMl  and  somewhat  eh'vated,  covered  with  small.striare 
.se.alt»s,  eaeh  stria  terminating;'  in  a  rather  strojig  spiuc;  second  ilorsii 
spine  very  stron;x,  serratt'd  posteriorly,  its  length  about  -^  total  len;;t 
of  lish;  snont  .several  times  longer  than  the  ivst  of  the  hea<l.  Head  l* 
in  length  ;  depth  iU  to  4.  1).  V-li*;  A.  LML  Mediterranean  Sea;  uera 
Hional  northward;  atreidental  on  our  eoast. 

(Linn.  Syst.  N:it.;  Oiintlior,  iii,  r»lH.) 

Family  LXI.— FLSTULAKIID^E. 

(The  Tntmpet-JiHhes,) 

l>ody  extremely  elongate,  niueh  depressed,  broader  thau  deep.    No 
seahjs.     Bony   jdatt^s  i)resent  on  various   parts  of  the   body.    Ilend 
very  long,  the  anterior  bones  of  the  skull  inuc^h  produced,  fonnii)::  a 
long  tube,  which  terminates  in  the  naiTow  mouth;    both  jaws,  jiimI 
usually  the  vomer  and  i)alatines  also,  with  minute  teeth  ;  niendmim; 
uniting  the  bones  of  the  tube  below,  very  lax,  so  that  the  tube  is  cujia- 
ble  of  much  dilation.    JU-iinehiostegals  5-7;  gills  4,  a  slit  behind  tbe 
fourth.    <1  ill-membranes  separate,  free  from  the  isthmus;  gill-rakew  <»l^ 
solcte.    l^seudobranchife  present.   Air-bladder  large.    Spinous  dorsal  tin 
entirely  absent;  soft  dorsal  short,  posterior,  somewhat  elevated;  anal  fin 
opposite  it  and  similar;  caudal  tin  forked,  the  middle  ra^'s  prmlacfi/ 
into  a  long  tilament;  iMH'torals  small,  with  a  broad  base,  preceded  bra 
smooth  area  as  in  Gmterosteuhv ;  ventral  fins  very  small,  vide  apa"? 
abdominal,  far  in  a<lvan<te  of  the  dorsal,  comiiosed  of  6  sofl;  ray*  ^' 
loric  cceca  few;  intestines  short.   Vertebrjc  very  numerous (4  +  49+35'' 
Fishes  of  the  tropical  seas,  related  to  the  Sticklebacks  iu  structure.  W 
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with  prolonged  snout  and  different  ventral  flns.    A  single  genus,  Fistu- 
Uiriaj  with  two  or  more  species. 

iFiitularida,  part,  genus  FUtularia  Giintlier,  iii,  529^-535.) 

190.— FISTULARIA  LinDsus. 

Trumpet-fisJies. 

I^iunsBaSy  Syst.  Nat.  1758:  typo  Fiafularia  Maccaria  L.) 

Characters  of  the  genus  included  above.  The  bony  shields,  charac- 
Gristic  of  this  genus,  are  thus  enumerated  by  Dr.  Giinther: 

^^1.  A  narrow  strip  along  the  median  line  of  the  back  behind  the 
^ull  (conflu3ut  neural  spines). 

*^2.  The  pair  of  broader  lateral  dorsal  shields  are  peculiar  bones, 
^Parated  processes  of  the  occipital  bone — similar  to  those  we  have 
^^erved  in  Mugil^  where,  however,  they  are  not  separated  from  the 
'^ipital,  and  arise  more  outwardly  than  in  Fistularia,  These  shields 
'^  the  longest,  provided  anteriorly  with  a  ridge,  which  is  prolonged 
'^l  extends  far  biickwards  between  the  muscles  of  the  back.  This 
^*Se  is  flexible,  and  does  not  interfere  with  the  lateral  movements  of 
^^  fish;  it  appears  to  serve  as  a  base  for  the  attachment  of  muscular 

^*  3.  The  narrow  shield  on  the  side  is  the  coracoid,  and  composed  of 
^^  bones,  the  posterior  of  which  is  somewhat  dilated  and  fixed  to  the 
^'^tieral  dorsal  shields. 

*4.  The  ventral  shields  are  the  pubic  bones;  their  posterior  half  is 
^^roadest,  porous  inferiorly ;  they  are  narrower  before  the  middle,  leav- 
ing  a  free  lanceolate  space  between  them,  and  are  again  a  little  widened 
anteriorly,  where  they  join  the  humerus  and  urohyal."  {Giinther^  iii, 
^2.)    (Latin,  ^^liZa,  a  tube  or  pii>e.) 

a.  Skin  covered  with  dermal  ossifications. 

•SISI~F.  tabaccaria  liiuu.—Trumpet'flah, 

Beddish  brown  above,  variegated  with  numerous  blue  spots  on  the 
sides  and  back.  Mouth  slightly  oblique,  lower  jaw  the  longer,  over- 
lapping the  upper;  snout  much  prolonged,  tapering  but  little  forward; 
its  edges  with  fine  serrations  or  none.  Margin  of  orbit  with  sharp  com- 
[>res8ed  points  in  front  and  behind.  Mandible  about  4  in  snout;  snout 
J  J  in  length  of  body.  Ilead  2|.  D.  14;  A.  13.  Warm  seas;  occa- 
iional  on  our  South  Atlantic  coast. 

(Linn.  Syst.  Nat.;  GUnther,  iii,  529.) 
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aa.  tSkiii  sniootii,  ui?1iiMii  ilrririiil  o.'N>«iiitati()iis. 

('ir:i\  isli ;  sonii-iiincs  w  itij  n  sriics  of  blue  spots  alon^;^  tbi?  bark  or  .sulfs; 
brail  sijvcrv  lu-low.  Form  iinn'li  a.s  in  the*  procediii^i;,  but  head  autl  ImhIv 
bioadi'i*  iiihl  iiioiv  tli'juTSMMl ;  im  I  «^(*s  of  siioiitnioiv  distinctly  serraUHl. 
a  roraiMcii  in  ilir  aMi  <►!'  iirrttnal.  Suoiit  ojl  in  length.  Head  1*^.  I). 
11 :  A.  1.'*.  \\'arni  ><*as ;  ran*  noJtinvaid ;  ]>erbaps  the  same  as  the iii"e- 
crtlin;,^ 

^(.'iivirr.  Kf;iiM"  Aiiiiii.  I-IT:  riiiiitlicr,  iii,  TuVX) 

Kamilv  LX 1 1  —A UL(.)STOMATID.E. 

I  The  Flute-ynoufhs.) 

I>(»ly  coinpi'i'sstMl,  eloMi^atc,  covered  with  small  ctenoid  scales.  I^r- 
erul  bne  continuous.  Jleadlon^r;  mouth  small,  at  the  end  of  a  Nm-:, 
compressed  tube.  Lower  jaw  ]»rominent,  with  a  barbel  at  the  symphy- 
sis. Prt^maxillary  foi'ble,  not  protractile;  maxillary  broad,  trianpihir. 
with  a  sui)pleriiental  bone.  Teeth  minute,  in  l)ands,  on  lower  Jaw  and 
vomer.  I>ranehioste^als  1.  dills  4,  a  slit  behind  the  fourth.  Pseudo- 
brancbia*  well  deveh)p(Ml.  (lill-rakers  obsolete.  Gill-meinbrnnes  sei»a- 
rate,  free  from  the  isthmus.  Air-bladder  lar;^e.  S]Mnous  dorsud  pnvv 
eut,  of  S-li>  very  slender  free  s])ines.  Soft  <lorsal  and  anal  nitlier  loj^jr. 
similar,  posterior.  Caudal  small,  rhombic,  the  middle  rays  longrest,  hut 
not  i)rodueed  into  a  filamiMit.  Ventnils  alKlomlnal,  of  six  rays,  all  articu- 
latetl.  i*ectorals  broad,  rounded,  the  space  in  front  of  them  scaly.  Two 
pyloric  cd'ca.     A  single  genus,  with  two  species,  found  in  tropical  seas. 

{FiHtnlaridir  pt.  j;t?ims  Aithh-itninu  (liiutln'.r,  iii,  r>*.jr>-.'»;j-"<. ) 

191.-Air£.OSTOIfIA  Lac^iHMlo. 
(LiKroprdc,  Hist.  \:it.  Poisw.  v,  '.\T)7,  I'^IKJ:  typo  FMularin  diincnMs  L,) 

Characters  of  the  g(Mnis  included  above.    (auAnzy  tube;  cru^iaj  mouth.) 

621.  A.  ma^^iilatuisi  Val. 

Olivaceous,  with  one  or  two  series  of  broAvn  or  blue  dots  along  eacli 
side  of  the  back;  another  irregular  aeries  from  the  preoperculum  aIou|r 
each  side  of  the  bell}'  to  the  anal  fin;  three  or  four  silvery  lines  on  each 
side  of  abdomen,  replaced  on  the  head  by  irregular  oblique  streaks; 
anterior  part  of  dorsal  and  anal  Avith  a  horizontal  black  streak;  caadai 
fin  usually  with  two  round  black  spots;  ventral  fins  plain.  D. X-n2i. 
A.  25;  V.  0.  (Oiinther.)  Caribbean  Sea,  north  to  Southern  Florid^, 
probably  identictal  Avith  .1.  chinm.ie, 

(Valeiic.  iuCuv.  Ui";xiic  Animal,  I'^IT:  Anlostmna coloratum  MUller  &  Trosch. SeboQib. 
Uist.  liarbad.  l':^4d,  G73:  Auloetoma  tvloratum  GUuther,  iii,  530.) 
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■ 

Family  LXIIL-AULORHYNCHID^. 

Body  elou^te,  nearly  cyliudrical,  with  a  very  sloDdor,  depressed  cau- 
dal pedaiiclo.    Skia  naked,  with  a  few  series  of  partly  coacealed  plates. 
Jfoath  terminal,  small,  at  the  end  of  a  tube  which  is  abont  as  loug  as 
the  rest  of  the  head ;  teeth  very  small ;  branchiostogals  4.    Gill-mem- 
braiies  slightly  connected,  free  from  the  isthmus.    Dorsal  fm  with  many 
small,  low,  free  spines,  each  of  which  is  depressible  in  a  groove;  soft 
dorsal  short,  elevated  in  front;  anal  similar  to  the  second  dorsal,  pre- 
ceded by  a  single'  spine ;  caudal  fin  small,  forked.    An  oblong,  naked 
area  in   front  of  the  i^ectorals.    Yentnils  thonu^ic,  but  inserted  some- 
what behind  pectorals,  I,  4,  or  I,  5.    Geiuis  1;  species  2.    Small  fishes 
of  the  North  Pacific,  intermediate  between  the  Sticklebacks  and  the 
Trampet-fishes. 

iAmlorh^HchidiE  GiU,  Proo.  Acacl.  Nat.  Sci.  Philo.  1832,  *233.) 
m,  8kln  of  bexid  naked ;  veutrals  1, 5;  pectoral  fiiLs eniar^^iuate. . . AuLORUVNcnus,  19S. 

192.— AUI.OBI1VNCHUS  Gill. 
(Oill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 1(>9:  tyiie  Anlorhtjnchtmflamdus  Gill.) 

Body   very  long  and  slender,  almost  cylindrical;  caudal  peduncle 

elongate,  tapering,  much  depressed,  especially  posteriorly.    Skin  naked, 

^th  a  series  of  small,  rugose  shields,  one  on  each  side  of  the  lateral  line, 

one  on  each  side  of  the  dorsal  fin,  and  a  double  row  on  the  lower  edge 

of  caudal  peduncle.    Lateral  line  present.    Head  not  mailed.    Mouth 

small,  horizontal,  at  the  end  of  a  tube  which  is  slightly  longer  than 

the  rest  of  the  head.    Premaxillary  bones  much  expanded,  with  long 

and  slender  processes;  lower  jaw  projecting,  with  a  flap  at  symphysis. 

Teeth  in  the  jaws  rather  sharp,  almost  in  one  series;  palate  tooth- 

less.    Dorsal  spines  numerous,  entirely  separate,  equal  and  very  short, 

the  first  inserted  above  the  pectorals.    Dorsal  and  anal  fins  posterior, 

nearly  equal,  oblong,  elevated  in  front;  caudal  fin  small,  emargiuate; 

pectoral  fins  emargiuate,  the  u^iper  and  lower  rays  longest;  veutrals 

not  much  behind  pectorals,  each  with  1  spine  and  (4)  5  rays.    {auXo<;j 

a  tube;  fiuY2"^j  snout.) 

^  Lateral  Bhiolds  Imbedded,  uot  spinous.     (Aulorhi/nchus.) 

*^  A.  flavidos  GUI. 

^wny,  with  about  20  darker  cross  blotches  on  the  back ;  minutely 
PVKtalate  above;  opercula  and  ante-pectoral  region  with  bright  golden 
*  Wppery  lustre,  bordered  above  by  a  blackish  band.    Gill  rakers  slen- 
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(ler.  Dorsal  spines  minute,  much  shorter  than  pupil.  Caudal  peduE^ele 
longer  than  head.  Head  4;  depth  16.  D.  XXV-0;  A.  I,  9;  V.  I,  a 
Pacific  coast,  from  Monterey  northward ;  not  rare. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G1,  109:  Aulitoopa  spimmoenM  Peters,  Berlin  Jkfo* 
natsbericht,  18(i6 ;  Steind.  Iclithyol.  Beitr.  v,  153.) 

Family  LXIV.— GASTEROSTEIDiE. 

(The  SticklebacJcs.) 
Body  elongate,  somewhat  compressed,  tapering  behind  to  a  dend 


caudal  peduncle.    Head  rather  long,  the  anterior  part  not  produced  in*^^^ 
a  tube.    Mouth  moderate,  with  the  cleft  oblique,  the  lower  jaw  proirv  ^' 
nent.    Teeth  sharp,  even,  in  a  narrow  band  in  each  jaw;  no  teeth c^^ 
vomer  or  palatines.     Premaxillaries   protractile.     Preorbital   ratb«==^ 
broad;  suborbital  plate  large,  often  covering  the  anterior  part  of  tL:^*^ 
cheeks,  forming  a  connection  with  the  preopercle.    Branchiostegals 
Gill-membranes  broadly  joined,  fre<)  from  the  isthmus,  or  not ;  gill-rake^ 
moderate  or  rather  long.    Opercles  unarmed.    Skin  naked  or  with  vet 
tically  oblong  bony  plates ;  no  true  scales.    Dorsal  fin  preceded  by  t 
or  more  free  spines ;  anal  similar  to  soft  dorsal,  with  a  single  spin^^   ^ 
ventral  fins  subabdominal,  consisting  of  a  stout  spine  and  a  mdimenta^^.^ 
ray.    Middle  or  sides  of  belly  shielded  by  the  innominate  bones, 
torals  short,  unusually  far  behind  the  gill-openings,  preceded  by 
quadrate  naked  area,  which  is  covered  with  shining  skin.    Caudal 
narrow,  usually  lunate.    Air-bladder  simple;  a  few  pyloric  coeca.    Gt* 
era  3,  OasterosteuSj  Apeltes,  and  Spinachia.    Sjiecies  about  20.    SmiJ»'* 
fishes  inhabiting  the  fresh   waters  and  arms  of  the  sea  iii  Northr^"'^^ 
Europe  and  America ;  noted  for  their  pugniicity.    They  are  ezceedin 
destructive  to  the  spawn  and  fry  of  larger  lishes. 

'^  It  is  scarcely  to  be  conceived  what  damage  these  little  flsbes  do,  am' 
how  greatly  detrimental  they  are  to  the  increase  of  all  the  fishes  amov* 
which  they  live,  for  it  is  with  the  utmost  industry,  sagacity,  and  gree«^*  *' 
ness  that  they  seek  out  and  destroy  all  the  young  fry  that  come  th«?^  ^ 
way."    (Gitntlier,)  Most  of  the  Sticklebacks  build  elaborate  nests  wlii*^* 
the  male  fish  defends  with  much  spirit. 

{GaaterosteidcB  GautheTf  i,  1-7.) 

a.  Innomiuato  bones  joined,  forming  a  triangular  or  luucoolate  plate  on  the  medi*" 
lino  of  the  abdomon GastkrOSTRCIS.  ^*^ 

aa.  Innominate  bones  widi^ly  Keparatcd,  forming  a  bony  ridge  on  eaeh  dcUs  befff'''* 
which  are  thu  ventral  iins ....•  •••..•  •••••.APSLTn^  ^^ 
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193.— OASTEBOSTEUS  LinneBiiB. 
8ticklebac7c8. 
li;  LinmetiB,  Syst.  Nat.  x,  1758 :  type  Giutera$teua  aeuleatu$  L.) 

cklebacks  with  tbe  innomiaate  bones  coalescent  on  the  median  line 
e  belly,  behind  and  between  the  ventral  fins,  forming  a  triangular 
iceolate  plate.  Tail  slender,  keeled  or  not.  Skin  naked  or  variously 
ed  with  bony  plates.  Dorsal  spines  2-10  in  number,  variously  de- 
ed. Species  numerous.  Fresh  waters  and  shores  of  all  northern 
tts.    (jraffTT^p^  belly ;  6<rrio¥y  bone.) 

d  group  may  be  divided  into  the  following  sections,  which  are 
kps  of  generic  value : 

l-membraDcs  posteriori}'  free  from  tbe  isthmns. 

•orsal  spines  7-11,  clivergont  (  Pygostetu  Brevoort) pungViug, 

Dorsal  spines  5,  in  a  right  line  (Euoalia  Jordan) tjioofi«/aii«. 

U-membranesnot  free  from  tbe  isthmus ;  body  more  or  less  mailed  ( Gasterosieus). 

microcepkalua,  biaculeaiuSf  atkinsif  aouloatu8. 

•membranes  posteriorly  free  from  the  isthmns. 
orsal  spines  7-11,  divergent  (Pygosteus*  Brevoort). 

0«  puiliritlas  L. — Nine-Bpined  Stickleback, 

vaceons  above,  profusely  punctulate,  irregularly  barred  with  darker, 
y  below.  Body  very  slender,  somewhat  compressed,  tapering  into 
ery  long  and  slendercaudal peduncle,  which  ismuchdepressedand 
gly  keeled,  broader  than  deep.  Xo  dermal  bony  plates ;  skeletal 
s  not  all  covered  by  skin.  Post-pectoral  plate  well  developed, 
ed.  Head  shortish,  the  snout  rather  blunt.  Thoracic  processes 
leveloped,  widely  divergent,  forming  a  U-shaped  figure  Dorsal 
8  moderate,  the  anterior  diverging  to  the  right  or  left  at  various 
«,  the  posterior  more  nearly  erect.  Anal  spine  large,  larger  than 
.orsal  spines.  Innominate  bone  feeble,  lanceolate,  not  carinated, 
ges  raised.  Ventral  sx)ines  moderate,  serrulate,  their  length  more 
one- third  that  of  the  head.  Gill-rakers  long  and  slender;  gill- 
)rane8  free  from  the  isthmus  posteriorly.  Head  4;  depth  5-6. 
t,  I,  9;  A.  1,  8.  L.  3  inches.  Northern  parts  of  Europe,  Atlantic 
s  of  America,  Great  Lakes,  and  northward ;  a  widely  distributed 
38,  found  in  both  fresh  and  salt  water. 

iiJBn»,  Syst.  Nat.;  Gunther,  i,  6:  Gtuteroateua  occidentalis  Cuvior  &  Valenciennes, 
':  OoMteroateiu  dekayi  Agossiz,  Lake  Superior,  311  (Massachusetts) :  GaaterofiteuB 

Dvoort,  MS8.  GiU,  Canadian  Naturalist,  August,  1^G5:  type  Gaaltroateus  occiden' 
!,  4k  V.  =  G<uUro8ieu8 puugitiitb  L.    {tcv/)),  rump ;  oCreoVf  bono.) 
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n(htt!of!t>i  A;;:issiz,  I.iiki'  Snpcrhn-,  1S*)<',  'MO:  Canicrontam  co»cinnu»  Hlrlianlsnn.  Fan: 
Hor.-Aini-r.  I'islu's.  T)/  (  S:iskatcli(^\vaii  Iiiv(?r  hikI  (Jn-ar  Hear  Lak«  ;  D.  VII-I.  f»;  A.  I.- 
<ittAfert)'*tiHH  r.nihirusi'i  Sr»»n'r.  UohI.   Jouni.  Nat.  Hist,  i,  464  (Maiiio;   D.  VII-l.l»: 
1,  •"!).     Til-*  two   la-<it   iuTlia|»^  ivpii'MOul  a  disam-.t  sabspccied,  (listiu^uislied  by  t 
jires<'mu'  ofT  I'lrr  dinsal  s|»iiic>.) 

Sul»8.  bracliypoda  Imuh. 

Similar  to  putujitius^  but  the  veiUral  siniies  very  short,  tbeir  lon«r 
a  little  loss  tliau  oue-tliinl  that  of  the  head.  1>.  X-I,  10;  A.  1,  1 
Batliu's  I>av  to  Alaska;  abuixhiiit. 

(nt-au.  r.ull.  r.  S.  Xal.  Mus.  XV,  V^.\  1*^70.) 
5/>.   Dorsal  mimih.s  ahoiir  r>,  in  a  ri;;lit  lino  {KHC<itia*  Jordan). 
627.  G.  inconstans  Kirt.— /;rot>/;  Sticklvbark, 

Males  ill  spiiii^  jet  black,  tinged  with  red  aDteriorly;  females  anrf 
yoiiug  olivaceous,  mottled,  and  dotted  with  black.     Bmly  inodernu^ 
elongate,  little  compressed,  the  caudal  peduncle  comparatively  strtiit, 
not  keeled.     Skin  smooth,  entirely  destitute  of  dermal  plates,  the  skele- 
tal plates  covered  by  it.     Innominate  bone  small,  lanceolate,  covered  hr 
the  skin.     Space  in  front  of  pectorals  small ;  thoracic  process's  Ter>' 
slender  and  widely  separattMl,  <*overed  by  skin.     Gill  membranes  soIn^ 
what  free  posteriorly;  gill-rakers  short.    Dorsal  spines  four  or  live, low, 
8ube(pial,  in  a  right  line,  a  cartilaginous  ridge  mnniug  along  the  Iwseuf 
the  fin;  anal  spine  similar  to  <lorsal  spines;  ventral  spines  short  aud 
sharp, seiTated.    Head  '\h ;  depth  4.    D.  IV-1, 10;  A.  T,  10.    L.  2Jiiichri. 
New  York  to  Kansas  and  Greenland,  in  fresh  waters  only;  abundant 
in  the  Great  Lake  region. 

(Kirtland,  Host.  Journ.  Nat.  Hist.  iii.  273,  l?^4l:  Gaatcro^teus  tnicropuB  Cojve.  Pmf. 
Ac'jul.  Nat.  Sfi.  Phila.  18(55,  81:  Euculia  imonfitaus  Jordaiif  Proc.  Acad.  Nat.  Sci.Ph'l^  , 
1877,  (m  :  GanUrohtruH piigmaus  Aj;assiz,  Lako  Snpenor,  1850,  314,  fn>m  Lake Sai)Mior; 
this  is  perhaps  a  distinct  species,  <lili'ering  in  the  sman  number  of  Ijn-rnys;  P.  HI«1' 
(i;  A.  1,0.  Eucnlia  incotifttans  var.  vnijufia  Jordan,  Man.  Vert.  lW(i,  '2AS^\  BiMH'iui*a« 
from  Caynga  Lake,  N.  Y.,  with  compressed  and  elevated  bo<ly,  sleudeivr  tail,  and 
higher  spines :  f  Gastirosteua  wilHamHom\  Girard,  U.  S.  Pac.  R.  K.  Exp.  aod  San'.Xf**-) 

aa,  GiU-mcmbranes  not  free  from  the  isthmus;  body  more  or  less  iiioik^d.    ((fWfe"*** 
teun. ) 
c.  Tail  naked,  not  keeU'd.  t 


•  Jordan.  Man.  A'ert.  E.  U.  S.  lP57(i,  248 :  typo  Gastcrosteus  iuoonstann  KirtlAniL  ('•> 
well ;  xaXz'ay  nest.) 

t Olivaceous  brown,  darker  above;  sides  spotted  with  black;  belly  yellowiijh;  ^ 
3  in  length;  depth  5  in  total  length;  eye  :\^  in  length  of  head;  tip  of  first  A*** 
spine  not  reaching  the  base  of  the  second.  D.  III-I,  10;  A.  I,  7.  (Girr.rd.)  WiIIi«»* 
Bon^s  Pass,  California.  This  form  nmy  differ  from  G,  incouBtans  in  the  smnUernnBil** 
of  dorsal  spines. 

t  Several  recent  writers  have  indicated  their  belief  that  the  naked-tailed  rtw*'" 
backs  are  simple  varieties  of  the  ordinary  species.  This  may  Iw  troc,  bat  wo  W** 
not  yet  met  with  distinctly  iutermodiato  forms,  cithor  on  the  Atlantic  or  PMifis^*'*' 
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18.  O.  microccpltalos  Girartl. 

Oil vaceoas,  silvery  below;  skin  thickly  puDctulate;  males  blackish  in 
>iing,  with  coppery  or  golden  histre.  Body  short,  deep,  moderately 
>mpre8sed.  Caudal  peduncle  rather  deep  and  compressed.  Posterior 
art  of  body  unarmed.  Processes  from  shoulder-girdle  below  widely 
iverging,  leaving  a  triangular  area  on  the  breast;  naked  area  in  front 
f  pectorals  small.  Ventral  spines  serrate,  without  distinct  basal  cusp, 
opines  of  soft  dorsal  and  anal  small.  Innominate  bone  lanceolate,  twice 
IS  long  as  broad.  Dorsal  spines  attached  to  bony  plates,  as  in  O.  acu- 
^tu8.  Head  3 ;  depth  3^.  D.  II-1, 11 ;  A.  I,  8.  Lateral  plates,  4  to  6. 
Pacific  coast  of  the  United  States,  ascending  streams,  abundant  south- 
ward. 

(Girard,  Proc.  Acad.  Nat.  8ei.  Phi  la.  1854,  133:  Gaaterosfeus  plchnus  and  inopxnatu$ 
Oiraid,  1.  c.  147 :  Gasterosteua pugeltif  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  92.) 

it9.  O.  biacoleatus  Shaw. 

Closely  related  to  the  preceding,  but  rather  larger;  the  innominate 
Vme  triangular,  two-thirds  as  broad  as  long.  Ventral  spine  with  a 
distinct  basal  cusp  on  its  outer  edge.  D.  II-1, 12;  A.  I,  9.  Northern 
Europe  and  United  States  from  Cape  Cod  northward.  Considered  by 
noet  European  writers  as  a  variety  of  6.  aculeatus. 

(Shaw,  Geo.  Zool.  iv,  COS,  1805;  GUuther,  i,  .^ :  Gastero8teu9  gymnurua  Cuvior,  R^gne 
AuiiD.:  Gaateronieus  Uiurua  Ctiv.  et  Val.  iv,  481:  Gasterostcun  cuvitri  Giranl,  Bost.  Jonrn. 
Kat  Hist,  vi,  254 ;  Gasterostcua  aculeatus  trachurua  Goodo  &  BeaD,  Bull.  Essex  Inst.  1879, 
&:  GuterosfcuB  wheatlandl  Patnam,  Proc.  Essex  lust.  18G7, 4.) 

M.  Tail  keeled^  armed  with  plates. 
•M.  G.  atkinsii  Bean. 

Beddish,  silvery  below  and  with  dark  bands  across  the  body.  Body 
sleuder,  as  in  (?.  pungititis.  Lateral  plates  15  in  number,  the  i)osterior 
■^  thin,  covered  by  skini  Tail  keeled.  Ventral  spines  long,  nearly 
ttqaite  reaching  the  vent;  dorsal  spines  in  a  straight  line.  Head  3^ 
in  length;  depth  5.  D.  II-I,  11;  A.  I,  8.  [Beatu)  Sehoodic  Lakes, 
Maine. 

(Bean,  Proc  U.  S.  Nat.  Mus.  1879,  67.) 
^1*  O*  acoleatUS  L. — Common  Stickleback  ;  Burimiicklc, 

IWk  greenish  above;  sides  silvery,  or  yellow;  membranes  of  ventrals 
^^  red.  Head  rather  long.  Caudal  peduncle  very  slender,  covered 
^plates  similar  to  thosii  on  the  body,  and  provided  with  a  couspicu- 
^  keeL  Processes  from  shoulder  girdle  below,  covering  most  of  the 
■^c^at,  leaving  a  narrow  njiked  area  between  them.  Opercle  finely  stri- 
^  Large  nigo«e  bony  plates  on  each  side  of  base  of  dorsal  spines, 
flatter  Joined  io  them  by  a  hinge  and  capable  of  being  ftvuAy  ^t^\i\L^ 
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thr  s])inos  t»r  <!iittish.  Njik«'d  aroa  in  front  of  pectorals  lar^o.  Pelvic 
lM)nr  laij('(.>nlate.  Vnitral  spine  wirli  a  basal  cusp.  Hpine^  all  M'rTttte, 
tboso  oi'  aiial  and  soft  dorsal  small.  Ili^ad  '^.\;  depth  4^.  D.  II-I,  i:'»: 
A.  1,  i).  Lateral  i)laies  X>.  L.  I  inches.  North  Atlantic;  very  almiid- 
ant  on  both  et»asrs. 

(Linn.  Syst.  Nat.  (iiiutlicr.  i,  t:  tiiisttni-ittiif  Horchnrarrnni}*  Ciw,  &.  Val.  iv,  ri«>2:  Gcf- 
tvrostitii*  htariiJaitit'i  Si«»:i-r,  IlKi.KisU.  Mass.  \'\:  (iasfcroitcmi  hiar»IeafnM  et  norihorariiiifu 
Df'Kiiy,  Xt-w  Ynrk  I'auiia,  I'ish.  \\7i.  C,\:  (i.ifitrnnitnis  ni'irr  Cnv.  &,  V:il.  iv.  r/>4;  Goth 
U'rontins  trai'Uiirui  Ciiv.  cV  V.il.  iv,  4*^1:  (iitHiiroaUm  biitjiiuonns  Wull>auiiJ.  ArifMii  I'isi'. 
171><2,  •4^><^  1h(?  n!<l('Mt  Anidiran  naiar.j 

Siibsp.  cntStE>!ira(*lll«i  .  Pallas i  .1.  &L  G. — Saluwn-kilUr :  StivkhlMick. 

Extrenudy  similar,  hut  more  robust,  theb(Mly  and  head  a  little  shorter 
and  deeper,  (-audal  keel  very  strong.  San  Francisco  to  .^Vlaska  and 
Kamtsrliatka;  very  abundant  northward. 

{CwUHlnuviuthHH  vatapliravtiia  Pallas.  Mi'; ni.  Acad.  Potorsh.  iiif  !^2.'i,  1811:  Oa^itenMtfi 
obithirius  ('uv.  &  Val.  iv.  .OOO:  GaHtcrostcufi  scrrattiH  Aymn,  Proc.  Cid.  Aciul.  Nat.  Sci. 
1nV>,  17:  iiastiroHtvas  hitirumiiun  (iiranl,  I 'roc.  Ac.  Nut.  »Sci.  l*hilu.  185C>,  IX>:  Gaiter- 
ostvuff  iusvulptits  Kich.  Last  An.iic  Vovaj^c.) 

lf>4.— APELTES  DcKay. 

(DcKay,  New  York  F.-iuna,  Fish.  1^1*2,  07,  nomvn  nudum:  type  GastcroHtems  fjiuitfrncu 

Mitdi.) 

Body  moderately  elongate,  somewhat  (iompres-s^kl,  the  liaetk  elevatetl 
at  th<»  l>e^inninp:  of  the  soft  doi'sal  lin,  thence  dexdiniug  in  nearly  a 
8trai;rht  line  to  the  ti[)  ol*  the  snout.  Tail  very  slender,  not  keeled. 
No  bony  dermal  idates;  the  skin  naked.  Innominate  bones  not  joineil 
on  the  median  line  but  sei)arated,  forminp^  a  bony  lidge  on  each  side  of 
the  abdomen,  below  which  the  strong  ventral  spine^^  an^  denresi^ible. 
Ch(*st  mostly  bony;  bare  area  in  front  of  pectorals  small,  but  distnur 
(lill-rakers  rather  short.  Gill-membranes  attached  to  the  isthinns, 
without  free  edge.  Free  dorsal  spines  3,  strong,  the  first  the  h^ngesu 
directed  to  one  side ;  the  next  two  directed  toward  the  other  side  at 
diiferent  angles;  attached  spine  of  dorsal  and  anal  well  developed:  a 
bony  ridge  on  each  side  of  the  si>inous  dorsaL  («,  privative;  Tc/.nrj 
shield.) 

632.  A.  qnadracus  (Mitch.)  Biwoort. 

Brownish  olive  above,  mottled  with  darker;  silvery  below;  male 
almost  black;  ventrals  with  the  membrane  red  in  spring.  Ilesul  4  in 
length;  depth  4.  Caudal  peduncle  very  long  and  slender,  about  5  in 
length.  1).  Ill — I,  11;  A.  I,  8.  L.  U  to  2.}  inches.  Atlantic  coast  of 
the  United  States;  very  abundant  northward. 

(Oafiter(Mt(:iM  quadraciis  Mitch.  Trans.  Lit.  and  Phil.  Soc.  i,  430,  1815:  OoitentUu 
apcltes  Cnv.  &  Vul.  iv,  Wo;  Gaalerostcus  quadraciu  GUutkery  i,  7.) 
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Obdeb  t.-acanthopteri. 

{TJie  Spiny-rayed  Fisfies.) 

pDiam  normal,  symmetrical ;  tho  maxillary  bono  distinct  from  the 
ixillary^  which  forms  the  border  of  the  mouth.  Bones  of  the 
ible  distinct.  Gills  normal,  laminated,  rarely  reticulated.  Gill- 
Dgs  in  advance  of  the  pectorals.    Opercular  apparatus  complete. 

bones  of  pectorals  not  enlarged.  Pharyngeals  well  developed, 
bird  superior  pharyngeal  usually  largest.  Lower  pharyngeals 
ate  or  united.    Ventral  firs  variously  placed,  often  wanting,  nor- 

thoracic  and  six-rayed;  the  first  ray  spinous.    Anterior  rays  of 

I  and  anal  normally  developed  as  spines,  but  often  soft  and  artic- 

Air-bladder,  if  present,  without  pneumatic  duct.    The  juost  ex- 

'^e  of  the  orders  of  'fishes,  comprising    a  great  variety  of  forms. 

a  J  spine;  izrepovy  tin.) 

nthopterygiif  Pharyngognathi,  and  Anacanthini  GUiithcr,  i,  ii,  iii^  iv,  cxcluKivo  of 
9  families.  Orders  Pcrcesoagf  Fercomorphi,  and  Pliaryngognaihi  Cope,  Trans. 
Phil.  See.  1870,456.) 

ANALYSIS  OF  FAM1UE8  OF  ACANTHOPTERI. 

itral  fins  abdominal ;  dorsals  two,  well  separated.    ( Percesoces. ) 

dentition  strong;  vertebra5  24 SPHYR^NiDiE,  67, 

Dentition  feeble ;  vertebrce  more  tlian  24;  carnivorous Atuerixid^,  66. 

.  Dentition  feeble ;  vertebrae  24 ;  limnopbagous Mugiud^,  65. 

entral  lins,  if  present,  thoracic  or  jugular. 
Ventral  region  without  sucking-disk. 
D.  Suborbital  without  bony  stay. 
£.  Ventral  fins  present,  the  rays  in  normal  number,*  I,  5. 
F.  Lower  pharyngeal  bones  separate  (except  in  certain  SviamidcB) ;  gills  4, 

a  slit  behind  the  last. 
6.  GiU-membraucs  free  from  tho  isthmus. 
H.  Spinous  dorsal  transformed  into  a  lamellat^d  sucking-disk,  situated 

on  the  top  of  tho  head. 

ECHENElDIDiE,  70. 

HH.  Spinous  dorsal  not  transformed  into  a  sucking-disk. 
I.  Scales  small  or  obsolete,  mostly  cycloid ;   spinous  dorsal  compar- 
atively little  developed;   caudal 
peduncle  slender,!  tho  fin  widely 
forked.!    (5coin&ri/onn  fishes.) 
K.  VertebrcB  more  than  24  or  25;  no  free  anal  spines. 
L.  Spinous  dorsal  represented  by  free  spines;  caudal  not  forked; 

body  elongate,  fusiform. 

ELACATlDiE,  71. 

*  Except  in  certain  SiromatcidcBy  Acanthuridcey  and  IvosteidcB, 
tEzoept  in  Pomatomidee,  ElacatidcCf  aud  some  StromateidcB, 
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LL.   Spinons  dorsal  well  developed,  depressiblo  in   a  groore 
—  Scales  minuto  or  wanting ;  piemaxillaries  non-pro-. 

tractile ScoXBiU]>iB,  74^ 

Scales  of  moderate  size;  promaxillaries  protrac- 
tile   NOMEIDiE,  76  (b), 

LLL.  Spinons  dorsal    littlo  developed,  or  not  distin^iishable 

from  the  soft  parts;  no  finlets. 
M.  (Esbphagns  without  tooth-like  process. CORYPnANiD.E,  79. 
MM.  (Esophagus  with  tooth-like  process... Strom ateid£,  77. 
RE.  Vertebne  25  (24-26);  two  free  anal  spines  (sometimes  obso- 
lete). 
N.  Scales  minute  or  obsolete,  cycloid;  tail  widely  forked. 

CaRANGIDA,  7;'). 

NN.  Scales  small,  weakly  ctenoid;  tail  little  forked. 

POMATOMID^,  7a 

U.  Scales  well  developed,  mostly  ctenoid;*  oandal  peduncle  not 

especially  slender. 
O.  Pectoral  with  the  lower  rays  detached  and  filiform; 

two  short,  separated  dorsal  fins; 
head  with  mnciferoos  system  well 
developed. 

POLTlTEMIDf,  6a 

00.  Pectoral  fin  eutire. 
P.  Throat  with  two  barbels;  dorsals  two;  scales  large. 

MuixiDiE,  90. 
PP.  Throat  without  barbels. 
Q.  Skull  cavernous;  anal  spines  1  or  2;   lateral  line 

extending  on  the  caudal  fin;  head 
scaly;  no  teeth  on  vomer. 

SCIJESIT^M,  91. 
QQ.  Skull  not  especially  cavernous. 
R.  Anal  fin  comparatively  short,  with  less  than  13t 

soft  rays;  vomer  mostly  with 
teeth.    (Peroffona  fishes.) 
S.  Scales  caducous;  dorsal  fins  two,  the  first  short; 

month  very  oblique. 

Apogonid^,  89. 
SS.  Scales  adherent. 
T.  Anal  spines  1  or  2;  dorsal  fins  2;    psendo- 
branchifld  small  or  obsolete. 

Percidjb,  £iw 
TT.  Anal  spines  3t  or  more  (rarely  obsolete). 
U.  Pseudobranchiffi   small,  covered    by  the 
skin,  or  obsolete, 
y .  Vomerine  teeth ;  lateral  line  present. 

ELASSOMATIDiB,  83  (I). 

yy.  Vomerine  teeth  none;  lateral  line  obso- 
lete   CENTRARCHIDiB,  Hi 

UU.  PseudobranchiiB  well  developed. 

W.  Maxillary  not  slipping  under  pieoi^ 
bital  for  its  whole  length. 

*  Small  or  wanting  in  some  UranoaoopidcBj  TrichodonHdoff  and  IcottMm. 

t  Except  in  some  Spari(h£,  Priacanthid<B,  CenirarckidcBy  etc. 

t  Obsolete  in  some  Serranidas;  more  than  three  in  some  CmUrmrekUmm 
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t  Month  nearly  vertical ;  at*  a'  fin  long ; 
whole  head  closely  scaly. 

Priacanthid^,  80  (6). 
tt Month  nearly  horizontal;    anal  tin 

rather  short SERRANiDii:,  86, 

WW.  Maxillary  with  its  upper  edge  for  its 
whole  length  slipping  under  the 

preorbital Sparid^,  8H. 

BR.  Anal  fin  elongate;    pseudobranehiie    present; 

spinous  dorsal  little  develoiuid. 
X.  Dorsal  spines  present :  skeleton  well 
ossified. 
Y.  Pectoral  fins  broad,  pnicurrent  for- 
wanls. 

X  Body  scaly ;  slit  behind  fourth  gill 
amall ;  eyes  superior. 

Uranoscopid^,  103. 
ttBody  naked;  eyes  lateral. 

TRICIIODOXTIDiE,  102. 

YY.  Pectoral  fin  narrow,  not  pnicur- 
lent;  body  scaly. 

Latilidjs,  101  (&). 
XX.   Dorsal   spines  obsolete;    skeleton 
more  or  less  cartilaginous. 

ICOSTEID^,  101. 

QG.  Gill-membranes  united  to  the  isthmus,  restricting  the  gill-openings 

to  the  sides. 
Z.  Body  not  elevated ;  lateral  line 
obsolete;  spinous  dorsal  short  and 
weak ;  inner  rays  of  ventrals  long- 
est  GODlIDiE,  104. 

ZZ.  Body  elevated;   lateral   line 
present;   spinous  dorsal  well  de- 
veloped    (Chcetodonli/ortn  fishes.) 
a.  Teeth  setiform,  in  many  rows ; 
vertical  fins  densely  scaly ;  tail 
unarmed. 
5.  Dorsal  fin  divided. 

ErniPPiD^,  97. 
hb.  Dorsal  fin  continuous. 

ClI-fiTODONTlDiE,  98. 

aa.  Teeth  incisor-like,  in  one 
row;  tail  with  1  or  more 
spines  on  each  side. 

ACANTHU1UD.E,  99. 

FF.  Lower  pharyngeals  united.    (Pharymgognathi,) 

0.  Nasal  openings  single  on  each  side ;  scales  mostly  ctenoid. 
d*  Gills  :H»  iast  slit  small  or  obsolete ;  pseudobraucliio)  present;   anal 

spines  2 Pomackntrid^,  96. 

dd.  Gills  4,  a  slit   behind   the   last;    pseudobrauehiro  obsolete;    anal 

spines  3  or  more. .  .Ciciiud^,  95, 
00.  Nasal  openings  2  on  each  side;  anal  8i)iues  3;  scales  mostly  cycloid. 
e.  Vivipaioas;  doi-sal  fin  with  a  scaly  sheath;  anal  rays  slender  and 

numerous EMBioxociDiE,  93. 

«0.  Oviparous;  anal  rays  rather  few. 
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/.  Tooth  yilliform;  prcmaxillaries  extremely  protractile;  gills  4.  a 

slit  behind  last;  pseudobranchis 

concealed GERRiDiE,  9"^. 

ff.  Teeth  not  yilliform;  premaxillarles  moderately  protractile ;  gills 

3^;  last  Hlit  obsolete ;  psendobmn- 

chife  well  developed  .Labrid^.  D4. 

£E.  Ventral  fins,  if  present,  with  the  rays  in  more  or  less  than  the  normal 

nnmjl>er  (I,  5). 
ft.  Anal  fin  present. 
1.  Body  compressed  and  elevated ;  the  scales  very  small,  or  Done. 
j.  Dorsal  spines  indistinct. 

Jt.  Ventral  rays  4-6 Bramidje,  80. 

fcfc.  Ventral  rays  about  1.5 Lampridid^,  78. 

jf;'.  Dorsal  spines  well  developed ;  ventrals  rays  abont  1, 7 .  Zexio^,  81. 
a.  Body  not  specially  elevated. 

Z.  Ventrals  tlioracic  (if  present). 
m,  Ventrals  with  more  than  5  soft  rays ;  scales  ctenoid ;  head 

armed. 

n.  Vent  normal BKRTClDiE,  tfl 

nil.  Vent  in  front  of  ventrals ;  dorsal  spines  fei;v. 

APHREDODERIDf,  83L 

mm,  Ventrals  few-rayed  or  wanting;  scales  small  or  wanting, 
o.  Upper  jaw  produced  into  a  swonl;   dentition  feeble; 

gills  reticulated..  .XiPHiiDf,  72.' 
00,  Upper  jaw  not  produced ;  dentition  very  Btroiig :  body 

elongate TiuCHij^RiDiE,  TJL 

K.  Ventrals  jugular  (if  present).  -V^     -*-- 

T^,  PseudobranchitB present.    (B\enn\\form^sA\,p%,^ 
q.  Dorsal  with  many  spines,  sometimes  entirely  spinons. 

^  Q^ENNIIDf ,  113. 
qq.  Dorsal  with  few  spines  or  none. 
8,  Gill-membranes  united  to  the  isthmus. 

ZOARCIDiE,  lis. 

98.  Gill-membranes   broadly  united,  tree  from  the 

isthmus;  ventrals  none. 

COXQROGADIDJE,  116. 

888,  Gill-membranes  separate,  free  from  the  isthmm. 
t,  Ventrals  filamentous,  at  the  throat ;  jaws  with 

teeth Opuioudje,  118. 

it.  Ventrals  none ;  jaws  t6othless. 

AXMODTTIDJB,  09. 

pp,  Pseudobranchis)  obsolete. 

u.  Dorsal  without  distinct  spinons  port. 
V.  Vent  at  the  throat ;  ventruU  none. 

FlSRASFKRIDiE,  117. 

vr.  Vent  posterior. 
10.  Scales  cycloid;  oandal  fin  poeMni. 

QAumMtttk 
WW,  Scales  spinons,  keeled ;  no  oMidal  §■; 
the  tail  attenuate. 

MACttUBIIUE,  lit 

tin.  Dorsal  fin  with  a  distinct   iplniiM  girti 

composed  of  a  fbw  i|iittM;  m- 
trals  I,  2;  giUs  3,  tlw  fj/XJmm 
branes    broadly   onitod  ti  tfii 
iathmos BAXBAomUb  Itf^ 
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hk.  Anal  fin  none;  skeleton  not  ossified;  caudal  rudimentary,  or  not  ia 

the  line  of  axis  of  body. 

Trachypterid^,  100. 
DD.  Suborbital  with  bony  stay.    (Cotti/orm  fishes.) 

V.  Head  not  mailed. 
X.  Slit  behind  fourth  gill  largo ;  body  evenly 

scaled CHiRiDiB,  105. 

XX,  Slit  behind  fourth  gill  small  or  wanting, 
y.  Gill-membranes    separate,     free    from 
isthmus;    ventral    fins   normally 
formed,  mostly  I,  5. 

SCORP^NID^,  IOC 
yy.  Gill-membranes   broadly  joined,    at- 
tached  to   the   isthmus  or  not; 
ventral  fins  variously  imperfect. 

COTTID-fi,  107. 
w.  Head  mailed,  externally  bony. 

z.  Ventrals  few-rayed,  close   together; 
last  gill-slit  obsolete. 

Agonida,  107  (6). 
zz.  Ventrals  1,  4,  or  I,  5,  usually  wide 
apart;  last  gill-slit  large. 

Triglidje,  108. 
CC.  Breast  with  a  sucking-disk. 

a.  Gill-openings  narrow ;  spinous  dor- 
sal little  developed;  suckiug-disk 
formed  of  the  united  ventral  fins; 
pyloric  cceca  numerous;  subor- 
bital with  a  bony  stay. 
h.  Skin  smooth;  vertebne  very  nu- 
merous   LiPARIDIDiE,  109. 

hb.  Skin  tubercular;  vertebrae  rather 

few C  YCLOPTERlD-£,  110. 

aa.  Gill-openings  wide;  spinous  dorsal 
wanting;  sucking -disk  between 
the  ventral  fins;  no  pyloric  cceca; 
body  naked..  .Gobiesocid^,  111. 

Family  LXV.— MUGILID^. 

{The  Mullets.) 

Body  oblong,  more  or  less  compressed,  covered  witli  ratber  large 
cycloid  scales ;  no  lateral  line,  but  the  furrows  often  deepened  on  the 
middle  of  each  scale  so  as  to  form  lateral  streaks.    Mouth  small,  termi- 
nal.   Jaws  with  small  teeth,  or  none;  premaxillaries  protractile.    Gill- 
openiags  wide,  the  membranes  separate,  free  from  the  isthmus.    Bran- 
^   chiostegals  5  or  6.    Oill-rakers  long  and  slender.    Gills  4,  a  slit  behind 
9    fourth.    Pseudobranchisd  large.    Two  short  dorsal  fins,  well  separated^ 
I   the  anterior  with  4  stiff  spines,  the  last  one  of  which  is  much  shorter 
than  the  others;  second  dorsal  longer  than  the  first,  similar  to  anal; 
Bnll.  Nat.  Mas.  No.  16 26 
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lal  spines  3,  rapidly  graduated  ]  ventral  fins  abdominal,  no 
ttaclicd  to  the  elongate  coracoid  bone,  composed  of  one  spi 
ays ;  caudal  forked.    Air-bladder  large,  simple.    Intestinal 
Peritoneum  u8U:illy  black.    Vertebrae  24.    Gtsnera  3;   spec 
inhabiting  the  fresh  waters  and  coasts  of  warm  regions, 
organic  matter  contained  in  mud.    A  considerable  indigestible 
the  latter  is  swallowed,  and  in  oixler  to  prevent  larger  bodies 
ing  into  the  stomach,  or  substances  from  x>>)>ssing  through  the 
ings,  these  fishes  have  the  organs  of  the  pharynx  modii 
filtering  apparatus.    They  take  in  a  quantity  of  sand  or 
after  having  worked  it  for  some  time  between  the  pharyn^ 
they  eject  the  roughest  and  indigestible  portion  of  it, 
pharyngeals  have  a  rather  irregular  form ;  they  are  slightly  j 
convexity  being  directed  towards  the  i>haryngeal  cavity,  ta 
teriorly,  and  broad  posteriorly.    They  are  coated  with   a 
membrane,  which  reaches  far  beyond  the  margin  of  the  b 
studded  all  over  with  minute  horny  cilia.     Each  branchial  a 
vided  with  a  series  of  long  gill-rakers,  which  are  laterally  b 
waixls,  each  series  closely  fitting  to  the  sides  of  the  adjoii 
they  constitute  together  a  sieve  admirably  adapted  to  i>erm 
for  the  water,  ret>ainiug  at  the  same  time  every  solid  subst 
cavity  of  the  pharynx.     (Giinther,) 

The  MugUidaa,  AtnerinidWj  SphyrwnidWj  and  Ophiocephali 
the  group  or  suborder  of  PereesoceSj  thus  characterized, 
abdominal ;  branchial  arches  well  developed,  the  bones  al 
cept  the  fourth  superior  branchihyal.     Third  superior  pha 
enlarged;  lower  pharyngeal    distinct.    Scales  cycloid, 
vated,  about  on  a  level  with  the  upper  posterior  angle 
spinous  dorsal  usually  present.      (Latin,  Perca^  a  perch; 
the  group  being  intermediate  in  its  iK)sition  between  tL 
the  Haplomi.) 

{MugilidiB  Giiuther,  iii,  409,  467.) 

•  Jaws  with  a  series  of  cilia,  but  without  true  teeth ;  part  of  the 
gizzard-like 

195. — mUGIL  LiDniBUS. 

(AJuUets.) 

(Artedi ;  Liuuicus,  Syst.  Nat.:  t^^pc  Mugil  cephalus  L.) 

Body  oblong,  somewhat  compressed,  covered  with  1 
Head  large,  bluntish,  convex  above,  scaled.    Mouth  / 
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c?ss,  usnally  provided  with  short,  flexible  cilia  resembling  teeth ;  lower 
EfcTv  forming  an  angle  at  the  symphysis.  A  portion  of  the  stomach  mod- 
led,  to  form  a  muscular  gizzard.  Species  very  numerous,  found  in 
'feat  schools  near  the  shore  in  all  warm  regions.  (Latin  Mugily  the 
ncient  name,  from  mulgeoy  to  suck.) 

-A^clipose  eyelid  well  (Icvoloped, 

a.  Scales  medium  (40-42  series) ;  sides  with  dark  stripes ;  anal  rays  III,  8. 


IVI*  mexicanns  Stcindachuer. — California  Mullet;  Macho. 

Oeneral  form,  coloration,  and  appearance  of  M.  albula,  the  head 
aether  longer,  broader,  and  more  depressed;  interorbital  space  about 
^If  length  of  head.  Anterior  rays  of  dorsal  and  anal  with  small  scales, 
lie  posterior  part  of  the  fin  naked.  Eye  rather  small;  the  adipose 
y^lid  very  thick.  Bluish  above;  sides  silvery,  with  dark  stripes  along 
ho  rows  of  scales.  Head  4 ;  depth  4.  D.  I V-I,  8 ;  A.  Ill,  8 ;  Lat. 
•  42.  Pacific  coast,  chiefly  south  of  Point  Concepciou;  abundant;  very 
'lose  to  the  next,  of  which  it  is  probably  a  variety. 

(Bteindachner,  Ichth.  Beitrilge,  iii,  58,  1875.) 

^^4.  HI.  albnla  h.—Stnped  Mullet 

^ody  rather  elongate,  little  compressed,  subteretc.  Snout  not  broad, 
f^oderately  depressed.  Mouth  moderate,  the  lips  thin,  the  maxillary  not 
>^arly  covered  by  the  preorbital ;  angle  made  by  the  dentary  bones  ob- 
•^ise,  or  nearly  a  right  angle.  Space  at  the  chin  between  the  mandib- 
Mary  bone^  oblanceolate,  acutish  anteriorly.  Scales  comparatively 
s^allj  a  few  on  the  dorsal  and  anal  fins.  Pectoral  fins  placed  little 
**^ove  the  axis  of  the  body.  Coloration  dark-bluish  above ;  sides  sil- 
^^^,  with  cx)nspicuous  darker  lateral  stripes ;  a  dusky  blotch  at  base 

^^  pectorals.    Head  4J;  depth  4.    D.  I  V-I,  8;  A.  Ill,  8;  scales  42-13. 

•^tlautic  coast  of  United  States;  very  abundant  southward,  where  it 

• 

^^  much  valued  as  a  food-fish. 

(Linn.  Syst.Nat. :  Mugil  plumieriBloch,  Ansi.  Fisch.  taf.  398 :  Mugll  lineatus  Cuv.  &, 
'^al.  xi,  96:  Mugil  line^ilue  Gthr.  iii,  417:  Magil  herlandieri  Grd.  U.  8.  Mex.  Bouud. 
8arv.  20,  fig.  1 — fig.  4  represents  the  young  of  M.  brcmliensis. ) 

««.  Scales  larger  (3S  series);  sides  without  conspicuous  dark  stripes ;  anal  rays  III,  9. 

•35.  n.  brasiliensls  Ag.^White  Mullet]  Liza, 

Body  oblong,  rather  comi)ressed.  Snout  moderate.  Mouth  mod- 
erate; the  maxillary  mostly  concealed  under  the  preorbital ;  angle  made 
by  the  dentaries  about  a  right  angle.  Space  at  the  chin  between  the 
mandibularies  somewhat  club-shaped.    Scales  comparatively  large ;  soft 


4     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOUi       . 

Tsal*  and  anal  fins  covered  with  small  scales;  i>ectoral  flns  mostly 
iked,  inserted  high.    Coloration  bluish  above ;  the  sides  silvery,  without 
dnspicuous  dark  stripes,  but  with  shining  streaks  along  the  rows  of 
cales ;  a  dusky  bloteh  at  the  base  of  the  pectoral ;  tips  of  caadal  and 
^ft  dorsal  blackish.    Head  4;  depth  4.    D.  IV-1, 8;  A.  Ill,  9;  scales 
38-12;  vert,  11  +  13.    Cape  Cod  to  South  America,  and  Lower  Califor-^^ 
nia;  abundant;  on  our  Atlantic  coiist,  usually  reaching  a  smaller  siz^^ 
than  Mugil  albula. 

(AgosHiz  S2>ix.  Pise.  Brazil,  234 :  Mugil  curema  and  Mujil  petro8H$  Cut.  &  Val. 
87, 4U;  GUiither,  iii,  431:  Mujil  Ihieatas  Storer,  Hist.  Fish.  Mass.) 

Familv  LXVL— ATHKRINID^. 

{TJie  Sllversidea.) 

Body  rather  elongate,  somewhat  compressed,  covered  with  cydoiJ 
scales  of  moderate  or  small  size.    No  lateral  line;  some  scales  often 
with  rudimentary  mucous  tubes.    Cleft  of  the  mouth  moderate.    Teetli 
small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely  wantiogT- 
Premaxillaries  protractile  or  not.    Opercular  bones  without  spines  or 
serrature.    Gill-openings  wide,  the  gill-membranes  not  connected,  be^ 
from  the  isthmus.    Gills  4,  a  slit  behind  the  fourth.    PseadobranehL^ 
present.    Gill-rakers  usually  long  and  slender.    Branchiostegals  5or5- 
Dorsal  fins  2,  well  separated,  the  first  of  3-8  feeble,  flexible  spines,  4^ 
second  of  soft  rays.    Anal  with  a  weak  spine,  similar  to  the  soft  dorsals 
but  usimlly  larger.    Ventral  fins  small,  abdominal,  not  far  back,  of  ^ 
small  spine  and  5  soft  rays.    Pectorals  moderate,  inserted  high.  Air- 
bladder  present.    Ko  i)yloric  coDca.    Caudal  and  abdomintil  vertebwevery 
numerous.    Carnivorous  fishes,  mostly  of  small  size,  living  in  grc*^ 
schools  near  the  shore  in  temperate  and  tropical  seas;  a  few  species ii^ 
fresh  water ;  nearly  all  the  species  have  a  silvery  band  along  the  si* 
Genera  about  8 ;  species  50. 

CAtherinidco  Dt,  GUnthor,  iii,  391-407.) 

a.  PremaxiUarics  freely  protractile  (their  skin  not  continnons  with  that  of  the  ^ 
head). 
h.  Premaxillaiy  narrow,  its  edge  nearly  straight ;  toeth  on  yomor..ATliSRDU 
bh,  Prcmaxillary  broad  posteriorly,  its  edge  ciirvod ;  no  teeth  on  vomer, 
c  Teeth  none Leukesthe 

*  Dorsal  and  anal  partly  naked,  pectoral  wholly  so  in  specimons  fh>m  NortJ 
Una;  dorsal  and  anal  densely  scaly,  pectoral  mostly  scaly  in  specimcus  from  A< 
— :aA  similar. 
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ee.  Teeth  in  bands. 

d.  Jaws  produced  in  a  short  beak Labidesthes,  198. 

dd.  Jaws  not  produced,  the  lower  short Menidia,  19U 

Prcmaxillarics  not  truly  protractile  (skin  of  the  prcmaxillaries  mesially  continn- 
ons  with  that  of  the  forehead). 

e.  Teeth  in  villiform  bands Atiierinopsis,  200. 

ee.  Teeth  in  a  single  series,  each  one  bicuspid Atuerlsops,  201. 

196.— ATHERIIVA  Linnsus. 
Friars. 

vziDasns,  Syst.  Nat.  xii,  17CC:  ty];>e  Atherina  hepsetus  L.) 

E3o(ly  oblong,  compressed.  Mouth  large,  terminal,  oblique;  jaws 
Out  equal,  their  edges  nearly  straight  5  maxillary  extending  to  the 
•xit  of  the  eye.  Premaxillaries  narrow  posteriorly,  anteriorly  protrac- 
^^  Villiform  teeth  in  bands  on  jaws,  vomer,  and  palatines.  Species 
^-tierous,  mostly  European,  {aOs/thrj,  the  ancient  name,  from  dOijp^  a 
■::*b  or  spike,  from  the  form  of  body  or  the  numerous  bones;  possibly 
►m  adspiUv^^  to  despise,  from  their  diminutive  size.) 

^^1.  A.  Carolina  Cuv.  &,  Val. 

V^ery  similar  to  the  European  A.  hepsetus,  but  with  the  head  smaller 
t.X  the  body  slenderer.  Depth  GJ  in  total  length,  with  caudal.  D. 
-  XI-I,  12 ;  A.  1, 15.  L.  4  inches.  South  Carolina ;  not  seen  by  recent 
iters.    {Cuv.  &  Yal) 

CZJuv.  &  Val.  X,  445,  1835.) 

''^.  A.  veliana  Qoode  &  Bean. 

Snout  obtuse,  top  of  head  broad  and  very  flat ;  cleft  of  mouth  some- 

^st oblique;  jaws  equal  anteriorly ;  maxillary  extending  beyond  front 

OrbiL    Teeth  very  small  in  the  jaws  and  on  the  vomer.    The  silvery 

•'^d  occupies  the  third  row  of  scales,  its  width  less  than  half  the  diame- 

^  of  the  eye.    Diameter  of  orbit  contained  twice  in  length  of  head, 

"^ater  than  interorbital  width  and  more  than  twice  the  length  of  the 

^Out.    Spinous  dorsal  beginning  behind  the  vertical  from  the  tips  of 

^e  ventral  fins.    Head  3J  in  length;  depth  4§.    D.  V-T,  9;  A.  I,  10; 

^t  1. 36 ;  L.  transv.  G.J.    ( Goode  (b  Bean.)    Clear  Water  Harbor,  Florida. 

(Qoode  &,  Bean,  Proc.  U.  S.  Nat.  Mns.  ii,  342,  1879.) 

197.— LEURESTHES  Jordan  <&  Gilbert. 
[Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  29:  type  Aiherinopsia  tenuis  Ayres.) 

This  genus  agrees  with  Menidia  in  every  respect,  except  that  the  teeth 
Lie  obsolete.  But  one  species  is  certainly  known.  {Xeupo^j  smooth; 
trOita^  to  eat.) 

\99m  1m  teniiis  (Ayres)  J.  &  G. 

Clear  hyaline  green,  with  the  lateral  silvery  streak  very  distinct, 
rider  than  eye,  on  1^  rows  of  scales ;  edges  of  scales  above  bordered  by 


i 


J.U10  ^C?Lil&0  V11.U.OAO  JLXVfUA,  XU.C/f»»Ur»CC<  Vl&t^Ujr     AAA   VkXKj    |^ A VrAV/lA^<tti/A\/AA    VTA     \,i. 

both  of  which  are  produced  into  a  short  depressed  beak.    {AUtSt^ 
of  forceps ;  IffOtuiy  to  eat.) 

633*  Lf  sicvulus  Cope. — Brook  SUvcrside;  SJclpJack. 

Pale  oliv^e- green,  trausluceut;  lateral  silvery  band  very  c 
scarcely  broader  than  pupil,  bounded  above  by  a  dark  line ;  bact 
with  black.  Body  elongate,  very  slender,  compressed.  Head  loi 
tish  above,  narmw  below.  Snout  slender,  conic.  Premaxillarie 
posteriori^',  very  protractile,  produced  forwards,  the  snout  long 
the  large  eye.  Edge  of  upper  jaw  strongly  concave.  Teeth  very  j 
mostly  in  one  series,  forming  a  narrow  band  in  front.  Scales 
thin,  with  entire  edges.  Spinous  dorsal  very  small ;  soft  dorsa 
Anal  fin  long ;  caudal  forked ;  pectorals  moderate.  First  dorsal  i 
somewhat  behind  the  vent.  Head  4i;  depth  G;  eye  3^  in  h« 
IV-I,  11;  A.  I,  23;  Lat.  1.  75.  L.  3.}  inches.  Ponds  and  s 
streams;  I\Iichigan  to  Iowa  and  Tennessee;  locally  abundant; 
graceful  little  iish. 

{Chirosfoma  Mcailum  Cope,  Proc.  Acad.  Nat.  Sci.  I'hila.  1865,  81 :  Lahidatki 
Cope,  Proc.  Amer.  Pliil.Soc.  Pliila.  1870,  40.) 

109.— mEIVlDIA^  Bonaparte. 

SUversides. 

(Argi/rea  DcKay  :  DasiVwhthys  Gitl, :  Lahidestliea  Co}>e.) 
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Jower  javr  sbort ;  maxillary  slipping  entirely  under  pr.  orbital ;  jaws  each 
with  a  baud  of  simple,  usually  villiforni  teeth.  Premaxillaries  very  fre<»ly 
protractile*,  tboir  spines  eoiaparatively  lon^;:,  nearly  equal  to  the  eye, 
extending;  backward  beneath  a  fold  of  skin  which  connects  the  bases  of 
the  niaxillaries ;  posterior  part  of  premaxillarics  broad.  Xo  teeth  ou 
Toiner  or  palatines.  Scales  entire,  or  with  the  edges  crenate  or  laciniate. 
Spt'cies  mitnerous,  of  moderate  or  sm.sll  size,  some  of  them  entering 
fresh  waters.  {Menidia^  an  old  name  of  some  small  silvery  lish,  from 
PZ>r^,  the  moon.) 

•-IO.  :a.  r>oscf  CO.  &.  \.)  J.  iS:  g. 

Clear  transparent  green;  sides  with  a  well-defined  silvery  bind,  J 
diameter  of  tbo  eye  ;  back  and  chin  with  large,  black  dots.  Kye  large,  .'^ 
in  head,  a  little  longer  than  snout.  Scales  firm,  their  edges  strongly 
creuate,  tbose  on  the  back  laciniate.  Upper  jaw  the  longer.  First  dor- 
Id  very  feeble,  over  the  beginning  of  the  anal,  rather  nearer  the  tip  of 
the  caudal  t  ban  the  snout.  Distance  from  first  to  second  dorsal  jj  length 
of  head.  Pectorals  reaching  ventrals,  nearly  as  long  as  tlie  head. 
Ventrals  fulling  far  short  of  the  base  of  the  first  dorsal;  second  dorsal 
Verj-  sbort.  Teeth  short,  even,  forming  a  nari*ow  villiform  band.  Head 
4J;  deptb  5.i.  D,  IV-I,.S;  A.  1,22;  scales  45-7.  L.  5 inches,  Atlantic 
Coast  of  tbe  United  States,  chiefly  southward;  abundant. 

(^Athinrina  wni-nidia  Linn.  S.vst.  Nat.:  Athcrina  hoHciCxxw  et  Val.  x,  4Go,  \^X^\  Athcrina 
WmMidia  L>elvuy,  New  York  Fauna,  Tish.  14*2:  Athtmiichthys  nunidia  et  notata  Cfiintbvr, 
iii,  41K'>.) 

^4 1 .  yji^  vxBsrans  (Oooilo  &  n^an)  J.  &.  G. 

Silvery  streak  occupying  the  lower  two-thirds  of  the  third  and  the 
upiH^r  two-thinls  of  the  fourth  series  of  scales.  Eye  3  in  head,  as  long 
as  lo^^er  jaw,  greater  than  snout  and  less  than  interorbital  width.  Pre- 
maxillurics  fi-eely  protractile;  te^th  rather  strong.  Scales  lac^iniate  on 
the  back,  iiearlj'  entire  laterally.  First  dorsal  inserted  opposite  tho 
BfK&ce  between  the  anal  fin  and  the  vent,  ne;irer  base  of  caudal  than 
snout.  Pectoral  about  as  long  as  heiul.  Caudal  slightly  forked,  the 
lobe.s  equal.  Vertical  fins  excessively  scaly,  llead  5;  depth  5}  I). 
V-I,  7;  A.  I,  i8;  scales 4i^7.    L.  4  inches.    Virginia  to  Gulf  of  Mexico. 

{^Ckirosioma  ragrann  Gooclu  &  Ijcau,  Pror.  U.  S.  Nat.Miis.  letT'J,  14tf.) 
jTf.  notata  (Mitch.)  J.  &  (i.—Sihrrside, 

Transparent  green,  with  a  lateral  silvery  band  half  the  width  of  tho 


W«>  h:ivo  l>oen  alilo  to  verify  this  cliarncTcT  <in  only  a  few  of  tin*  foreign  spfrifH. 
2^^  (Ijercforo* uncertain  whether  the  hulk  of  tho  species  referred  by  Dr.  GiiutheC 
to  *^Alhcrinickih^^  belong  to  Menidia  or  to  Atheiiiwjjtfin. 


■'■I 


!-''p'  northward;  abundant. 

^   .J  {AtJu>n:}a  notata  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  1811,  446:  Athnina  nol 

'  jri  Dokay,  Now  Yoric  Fauna,  Fish.  141:  Atherina  menidia  Cuv.  et  Val.  x,  4G2:  Chiro9tt 

\\1  itolatum  of  mojt  recent  writers.) 

{.j  643.  Jl.  beryllina  (Cope)  J.  &  Q. 


^1. 


'i  » 


:  * 


I 


ij  Piile  olive,  with  a  silver  band  on  2 J  rows  of  scales.    Body  stouter  tt 

}  usual.    First  dorsal  far  in  advance  of  second,  inserted  over  the  ve 

'  slightly  nearer  base  of  caudal  than  snout.    Eye  large,  l^  in  head.   Mj 

J  dible  slightly  i)rojecting.    Scales  not  described.     Head  4:^;  depth 

j;  D.  V-1, 11;  A,  1, 18.    L.  2i  inches.    Potomac  River.    {Cope.) 

It  • 

■7  {Ch',rod1oma  hcrylUnum  Cope,  Trans.  Am.  Phil.  Soc.  lb6C, 403.) 

,'l 

'^  614.  ]fl«  brassliensis  (Quoy  &  Gaiiuard)  J.  &  G. 

Olivaceous,  the  silvery  lateral  stripe  less  than  half  the  diameter  of  ft 
eye ;  scales  on  back  covered  with  dark  dots.  Scales  all  entire.  CM 
of  mouth  reaching  to  nearly  opposite  eye.  Jaws  equal.  Teeth  do 
forming  a  close  band.  First  dorsal  inserted  over  the  front  of  the  aoal 
nearer  the  base  of  the  caudal  than  the  snout.  Pectoral  as  long  as  tb* 
head,  reaching  well  past  root  of  ventrals,  which  I'each  the  vent  By* 
3i  in  head.  Head  4;  depth  5.  D.  I V-I,  9;  A.  I,  21;  scales  40-8.  1* 
3  inches.  Florida  to  Mexico  and  Brazil.  Described  from  a  specimrti 
obtained  in  Saint  John's  River,  Florida. 

(fAtJurina  hrasilienais  Q::oy  &  Gainiard,  Voy.  Uran.  Poi88.:)32:  Atherina  hra$'J»tM^ 
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« 

►etween  base  of  caudal  and  snout.  Caudal  deeply  forked,  its  lobes  equal, 
lead  4;  depth  5.  D.  V-I,  8;  A.  I,  16;  scales  38-9.  L.  4  inches, 
lorida.    (Ooode  cfc  Bean.) 

C  Chiro^toma peninsula!  Goode  &  Bean,  Proc.  U.  8  Nat.  Mua.  1879,  148.) 

liOO.— ATHERIIVOPSIS  Girard. 
Pescadillo  del  Rey. 

■  irard,  Proc.  Aca^l.  Nat.  Sci.  Phila.  1854, 134:  type  Atherinopms  caUfornienais  Grd.) 

his  genus  differs  from  Menidia  in  the  nou-protractility  of  the  upper 

.    The  spines  of  the  premaxillaries  are  very  short,  much  shorter 

the  eye,  and  they  are  covered  by  a  skin  which  is  continuous  with 

1;  of  the  torehead,  bt-ing  only  capable  of  such  motion  as  is  permitted 

the  extension  of  a  fold  of  skin  between  the  jaws  and  the  frontal 

lou.    Species  reaching  a  considerable  size  and  havhig  importance  as 

fishes.    {aOsptwTj^  Atherina;  o^^^,  appearance.) 

^^«  A.  califomleii6is  Gimrd,— California  Smelt. 

^l^ranslucent  greenish,  a  burnished  lateral  stripe  which  is  rather 
•^  mbeous  than  silvery,  some  yellow  on  the  opercles.  Body  elongate, 
^decompressed.  Maxillary  narrow,  not  reaching  to  the  eye,  not  slip- 
^  g  under  the  preorbital.  Jaws  even ;  teeth  small,  pointed,  in  narrow 
'^^ds;  inner  series  of  upper  jaw  enlarged.  Gill-rakers  very  long  and 
-^ider.  Scales  crenate,  somewhat  rough,  but  not  laciniate.  First  dor- 
l  large,  inserted  in  front  of  anal  nearer  base  than  snout;  second  dor- 
l  inserted  in  front  of  middleof  anal,  which  has  a  scaly  sheath.  Pec- 
*^^]s  nearly  as  long  as  head,  not  reaching  to  ventrals,  the  latter  half 
^y  to  vent.  Eye  small,  5  in  head.  Head  43;  depth  5.  D.  IX-1, 12; 
^*  I,  23;  scales  77-13.  L.  18  inches.  Pacific  coast  of  United  States; 
^^Tj  abundant;  a  food-fish  of  considerable  importance. 

(Giratd,  Proc.  Acad.  Nat.  Sci.  Phila.  18ri4,  IM;  Girard,  U.  S.  Pac.  K.  R.  Surv.  Fish. 
^  103:  Atherinidiihya  californienfiia  Giiuther,  iii,  40o.) 

liOl.— ATHERIIVOPS  Steiudachncr. 
(fitoindachner,  Ichth.  Beitnige,  iii,  Gl,  1875:  tyjie  Aiherinopaia  affinis  Ayrea.) 

Teeth  hifid^  arranged  in  a  single  row  in  each  jaw.  Otherwise  as  in 
itheriwipsis.   One  species  known,  (a^^s/^ryry,  Atherina;  w^'',  appearance.) 

^7*  A*  afSnis  (Ayi*e8)  Steindachiier. — Little  Smelt. 

Clear  hyaline  green,  a  silvery  lateral  band,  1 J  scales  wide,  narrower 
him  eye,  bordered  above  b^*  a  purjilish  line.  Back  and  sides  thickly 
mandate.    Iris  and  opercles  with  bright  yellow.    Maxillary  not  reaching 


ilO      ('ONTIMIM    I  IMNS    T<»    NOIMH    AMl'.lMCAN    IClITnYOLO(;Y— IV. 

]nipil.     I.oWfi' j;iv\  >li;:lill>  .nIimmci- ih;m  upjHT.     Ti^^tb  i*l«)>st»'Si*t. iiu-isiir-      '^ 
liUr,  Y  >Ij;U**'^  ^^"'  l»»i'J^>  «li\ri;^rin  :  ilios*'  in  lower  jaw  lari^cst  ;in*l  luost 
inovjiMo.      1\\  »•  hir-«'.  ii.ii  I.hil:«i  ilian  Miniit.     SpiiiDiis  «lors:il  imMliTJU*, 

I 

iiis(*rt«'«l  o\fi'  llir  \tMJi,  ii>  oiiiiiu  iiiiilwav  ln'tw(*eii  jxtsterior  anj:liM»t i»|v  ; 
cri'Ic  aii<l  Itasf  <»r  «';)ii(Lil.      !N>ctur;)l  alxMit  as  loii;;;'  us  tlic  hcail,  it'iK-liiiig  ] 
vt'Mtral.>.  llic  \t'iitial>  iiul  i«)  \rni.     I h)(1\  sti hi ti*r  than  in  related si>witt.  '. 
.Si.'al(\^  lir;iniriiair.    IN'rirtMiriiai  ilark.  Ifea<l  .");  <h»jitli  4.j.    I).  VI-1. 11;  ! 
A.  I,  L*l*:  Lai.  1.  -M.     K.  a  loot.     Tat-ilic  4*i»ast  of  L'nitetl  Statcif,  wiih 
Ath(rhi'.iiis};<  {•iilifhrntr/i.sts,  aial  equally  abiuHlaiit. 

y  AUii  riiiit,i^i->  nOmi^  Ayi'****,  rnn.  Tai,  Ai';nl.  N'at.  Sci.  H.»a,  711.) 

Kamily   LX\II  — SriIYU.EXllLE. 

(  Tlir  Barracifdas,) 

IJody  olou^atf,  siibtcrctc,  <M)v<'r«Ml  with  small  ryrloid  scales.    Head  i 
viM-y  lonji",  poiiihMl,  pike  iikr,  scaly  above  and  on  sides.     Month  hori-   * 
zontal.  lar;it'.     Jaws  eloniiatc,  tli(»  lower  ^considerably  projeetin;:  :  npjier   » 
jaw  noii  protra«-(il(',  its  l)oi*drr  tV)nne«l   by  the  preniaxillaries,  behiuil 
whir'li  arc  the  Itroad  inaxillaries.     Lar<L;e,  sharp  teeth  of  nneipial  sizt? 
on  b»>tli  Jaws  and  on  j^alatines;   none  on  the  vomer;  nsnally  a  very  , 
stron;;"  tooth  near  the  tip  of  the  lower  .j:nv.     Opennilar  l>ones  withuut 
spines  or  scrratnres.    ( 1  ill-openiii^^s  wide,  the  j,nll-nienibranes  not  united 
IVet*  tVo;ii  the  isthaiiis;  ;ii  11 -rakers  very  short  or  obsoh»te.     Hranehioste- 
<jals  7:  ;,m1Is  L  a  slit  behind  tin*  tonrtli.     I\suedobranebijL>  well  develoiKnl. 
Air-bladder  hn7;e,  bil'urente  ant(»riorly ;    many  ])ylorie  0(eea.      Lateral 
line  well  dev<'lo]ied,  strai;;ht.       Pectoral  fins  short,  i)lae(*d  in  or  Iwlovr 
th(»  line*  ol'  the  axis  of  the  ImmIv;  veiitrals  I,  5,  abibmijuid,  in  advaiiiv    \ 
of  the  mid<lle  of  the  body:  first  dorsal  over  ventrals,  of  5  nitlKT  stoat    ^ 
spines:  second  dorsal  I'einote  from  first  dorsal,  similar  to  anal  and  op]K»- 
site  to  it;  candal  tin  forked.    Vertebra*  24.    A  single  ^eiiiis  of  about  M 
species;  voraeions  pikti  like  fishes,  inhabiting  nearly  all  temperate  and 
tropical  seas. 

!202.-SPliVR.£XA  Bloch. 
liarracudaH, 

(Artodi;   lUoch,  Ii-lith. :  typt*  Knox  Hjihyrfnm  Gmv\.) 

Characters  of  the  genus  included  above.    (ff<f*'>paiva^  tlio  nucient  name, 
*^  hammer  fish,"  from  a<f->na^  a  dart.) 

*  Pectorals  uut  reaching  nearly  to  front  of  dorsal. 
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8*  S*  arffentea  Grd. — Barracuda, 

^rowDish,  with  bluish  lustre;  belly  white,  scarcely  silvery.    Bo 
igate,  little  compressed.    Lower  jaw  much  produced,  fleshy  at  t: 
5  10  in  head.    Maxillary  not  reaching  front  of  eye;  about  3  in  hea 
til  moderate,  little  compressed.    Spinous  dorsal  inserted  a  littl 
rer  snout  than  caudal,  just  in  front  of  ventrals,  well  behind  the  ent 
be  pectorals,  which  are  a  little  longer  than  the  ventrals  and  lest 
1  one-tenth  the  total  length.    Scales  very  small.    Head  33;  depth 

D.  V-I,  0 ;  A.  I,  8 ;  scales  in  2*58  series,  1G6  in  the  lateral  line. 

feet.    Pacific  coast,  from  San  Francisco  southward;  abundant;  an 
ortant  food  fish. 

i  rard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854,  144 ;  Steindaebner,  Iclith.  Beitr.  vii,  1 ; 
.lier,  ii,  :J38.) 

•  S.  spet  (Haiiy)  Lac^p^de. — Barracuda, 

livaceous,  silvery  below ;  young  with  dusky  blotches  across  the  back 

along  the  lateral  line.    Body  rather  slender,  with  Kither  large 

es.     Maxillary  not  reaching  eye;  2.J  in  head.     Teeth  moderate. 

<t  dorsal  inserted  slightly  in  frojit  of  ba«e  of  ventrals,  nearly  midway 

^cen  snout  and  base  of  caudal,  much  behind  the  end  of  the  pectonils. 

ce  between  dorsals  about  one-sixth  of  the  total  length.    Pectorals 

It  as  loug  as  ventrals,  12  in  total  length.    Eye  8  in  head.    Lower 

iTith  a  fleshy  tip.    Head  3 ;  depth  8.     I).  V-I,  9 ;  A.  I,  9 ;  Lat.  1. 

150.    L.  24  inches.    Cape  Cod  to  the  Mediterranean  (the  common 

pean  species) ;  not  rare  on  our  coast. 

r  spet  Haiiy,  Encyclop.  Method.  Poiss,  iii,  7187:  Sphyrcena  vulgaris  GUnthor,  ii, 
vox  sphyrwna  Gruel.  Syst.  Nut.  1389:  Lac^^^pedo,  HiHt.  Nat.  Poiw,  v,  ;^i<>:  ISpky^ 
yrealis  DeKay,  New  York  P^iuiia,   Fish.  3'J :  Sphyrcena  horcalis  Goodo  &  Bean, 

.  8.  Nat.  Mq8.  187i>,  14G.    More  than  one  species  has  been  confounded  under 

ve  names.) 

*al  reaching  front  of  spinous  dorsal. 

ernasriianctao  Cuv.  &  Vul. 

I  of  first  dorsal  flu  in  front  of  the  middle  of  the  body,  more  or 

dvance  of  the  tip  of  the  pectorals.    Ventrals  in  front  of  the 

Fifth  dorsal  spine  midway  between  tip  of  snout  and  base  of 

Pectoral  as  long  as  postorbital  part  of  head.    Interspace  be- 

rsals  5^  in  length.    Eye  G  in  head.    Opercle  with  2  points. 

depth?.    D.V-1, 9;  A.  II,  8;  scales  14-110-17.    L.  18 inches. 

to  Florida  and  Cuba.     (Goode  ct*  Bean,) 

'al.  iii,  342;  Goode  &  Beau,  l»roc.  U.  S.  Nat.  Mus.  187i>,  146:  Sphyrana 
ley,  Memorias,  ii,  IOC.) 


412      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 
651.  S.  picuda  Bloch  &,  Schnoidcr. — Picuda;  Barracu4a. 

Origin  of  first  dorsal  opposite  ventrals,  far  in  advance  of  the  middle 
of  the  body,  at  the  tip  of  the  pectorals.  Interspace  between  dorsals  one— 
fifth  of  total  length.  Pectoral  fins  one-eleventh  of  total  length.  Seal 
large.  Head  3.J  in  total  length;  depth  7^.  D.  V-I,  9;  A.  I,  9;  seal* 
9-83-15.  Vertebrae  12  +  12.  L.  3 J  feet.  (OUniker.)  West  Indies- 
north  to  Florida. 

(Bloch  &  Schneider,  1801,  110:  Sphyrcena  barracuda  Cnv.  &  Val.  iii,  343;  GUntht— 
ii,  336;  Goode  &  Beua,  Proc.  U.  S.  Nat.  Mas.  1879,  14G.) 

Family  LXVIII.— POLYNEMID^. 

{The  Thread-fins.) 

Body  oblong,  compressed,  covered  with  rather  large  scales,  which  e^i 
feebly  ciliated  or  smooth ;  lateral  line  continuous,  extending  on  thecs^i: 
dal  fin.    Head  entirely  scaly ;  snout  conic,  projecting  over  the  horizoii.ta 
mouth,  which  is  rather  large,  the  maxillary  extending  to  be^'ond  theeyo 
Eye  lateral,  anterior,  large,  with  a  large  adipose  eyelid.    Villiform  teetli 
on  jaws  and  palatines  and  usually  on  vomer  also.    PseudobranchisB  con- 
cealed.   Brauchiostegals  7.    Gill-membranes  separate,  free  from  istfa- 
mus.    Gills  4,  a  slit  behind  fourth.    Dorsal  fins  2,  well  separated,  a^ 
in  the  Percesoces^  the  first  of  about  7  feeble  but  rather  high  spines,  tt^ 
second  rather  larger,  of  soft  rays.    Anal  fin  similar  to  the ,  soft  doisalf 
sometimes  larger ;  caudal  fin  widely  forked ;  second  dorsal,  anal,  and 
caudal  fins  usually  covered  with  small  scales;  ventrals  I,  5,  thoiadCr 
but  pliiced  well  behind  the  pectorals ;  pectoral  fins  moderate,  placed 
low,  divided  into  two  parts,  the  lower  and  anterior  portion  composed 
of  several  filiform  articulated  appendages,  free  from  each  other,  organs 
of  touch.    Bones  of  skull  with  a  well-developed  muciferoas  system,  as 
in  Sciccnidw,    Basis  cranii  double,  with  tube ;  post-temporal  bifoicale; 
scapula  with  median  foramen;   superior  pharyngeal  bones  4,  tlurd 
largest,  narrow,  directed  forward.    Basal  pectoral  bones  divided;  two 
normal,  supporting  the  fin,  one  longitudinal  without  rays,  and  <mei 
plate  on  the  coracoid,  supporting  elongate  rays.    Stomach  codcal,  witk 
a  few  pyloric  appendages.     Air-bladder  various,  sometimes  wantiDg* 
Yertebr^e  24,    Genera  3 ;  species  25.    Tropical  seas.    A  singular  groam 
in  some  respects  intermediate  between  Sciantidas  and  Mugilidmj  but  nol 
closely  related  to  any  other  of  our  fishes.    Most  of  them  are  valued  as 
food  fishes. 

{Pohjnemidce  Gunther,  ii,  31»-333.) 

a.  Vomer  with  teeth;  proopercle  serrate;  anal  fin  not  ranch  larger  than  teeond  dor 
sal POLTMSIIOib  A 
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908.— POLYNElUfJS  LinDaeus. 

(Trichidion  Kle'm;  Gill.) 
^fnn.  Syst.  N&t. :  typo  Polifnemus paradisceus  Jj'iun,) 

Teeth  in  villiform  bands  on  both  jaws,  vomer,  palatines,  and  ptery- 
>id8.  Preopercle  sharply  serrated  on  its  posterior  margin,  its  angle 
Lth  a  scaly  flap.  Scales  rather  small,  finely  ctenoid.  First  dorsal 
^th  7  or  8  feeble,  rather  high  spines,  the  first  and  last  short.  Soft 
^rsal  and  anal  fins  about  equal  to  each  other ;  pectoral  filaments  3  to 
Pyloric  coeca  in  great  number.  Species  numerous  in  warm  seas. 
^^ui:^  many;  j/?7/ia,  thread;  from  the  numerous  pectoral  appendages.) 

*«ctoral  appendages  7. 

19.  P.  plumleri  (Lac.)  Gthr. 

Silvery- ;  pectoral  fins  black.  Maxillary  extending  backwards  past 
'^  to  base  of  mandible.  Pectoral  filaments  about  as  long  as  the  fin. 
l>iuous  dorsal  high ;  soft  dorsal  similar  to  anal,  its  last  ray  produced, 
^^^d  3^  in  length ;  depth  about  3J.  D.  VII-I,  12 ;  A.  IT,  13 ;  scales 
"^8-10.    West  Indies;  occasional  on  our  South  Atlantic  coast. 

^^olydacUjlus  plumieri  Lac.  v,  pi.  14,  f.  3;  GUntber,  ii,  321:  Trichidion  plumieri  Gill, 
*^^.  Ac.  Nat.  Sci.  Phila.  1861,  279.) 

Sectoral  appendages  H. 

^^0.  P.  octofilis  (Gill)  J.  &  G. 

Silvery,  vertical  fins  punctulated  with  black;  pectoral  fins  black. 
Pectoral  filaments  short,  reaching  middle  of  interspace  between  dorsal 
fins.  Maxillary  2g  in  length  of  head.  Eyes  large,  about  4  in  head. 
Bead  3i  in  length;  depth  about  3J.  D.  VIII-1, 11;  A.  II,  14;  scales 
6-60-10.    New  York ;  one  specimen  known. 

(Trichidion  octofilis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  280.) 

Ml.  P.  octonemus  Grd. 

Brownish,  sides  silvery;  fins  white.  Pectoral  filaments  very  long,  the 
ODgest  reaching  past  the  front  of  the  anal  fin.  Eye  4  in  head.  Head 
^;  depth  3J.  D.  VIII-I,  12;  A.  II,  13;  scales  6-01-10.  {Oirard.) 
Horida  to  Texas. 

(Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  167  *,  GUnther,  11,  320 :  Tridddion  ocUh 
GiU,  Proo.  Acad.  Nat.  Sci.  Phila.  1861,  286.) 
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Family  LXIX.— AMMODYTID^. 

The  Sand  Launcea. 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.    He^ 
long.    Month  rather  larije,  nearlj'  horizontal,  the  lower  jaw  considi 
ably  projecting,  the  symphysis  produced.    No  teeth  in  jaws.     Gil 
openings  very  wide;  gill-membranes  not  united,  free  from  the  i8thmm:m 
Branchiostegals  6  to  8.     Pseudobranchiae  large,  lamellate.    Gill-rakcf'i 
long  and  slender ;  gills  4,  a  slit  behind  the  fourth.    Opercles  well  cl< 
veloped,  witliout  spines  or  serratures.     Ej^e  moderate.    Premaxillarie 
very  protnictile.    Maxillaries  long  and  slender.    Lateral  line  mnnioi 
along  side  of  back.    Spinous  dorsal  absent  (or  represented  by  a  few 
weak  spines) ;  soft  dorsal  very  long  and  low,  fragile,  extending  firom 
behin<l  the  head  to  near  the  base  of  caudal.    Caudal  fin  small,  fbrkecL 
Anal  similar  to  dorsal,  but  smaller.    Yent  somewhat  behind  middle  of 
body.     No  ventral  fins.    Pectoral  fins  inserted  low.    No  air-bladder. 
Pyloric  cceca  usually  1.    Geneni  4,  species  8.    Small  fishes  swimmingin 
large  schools  and  often  burying  themselves  in  the  saud.    Found  aloog 
the  coastij  of  northern  regions. 

(02)hiduda!  group  Ammodyiina  Giinther,  iv,  384-.*J88.) 

*  Body  with  many  transverse,  obliqao  folds ;   a  longitudinal  fold  of  skin  along  ^^ 
of  btjlly ;  vomer  unarmed. 

a.  Dorsal  tin  without  spines Ammodytes,  2^. 

aa.  Dorsal  tin  preceded  by  7  small  free  spines Arqykotiexu,  ^ 

204.— AmiVIODirTJES  Linnseos. 

Sand  Launces. 

(Artcdi ;  Linn.  Syst.  Nat. :  type  Ammodytes  tobianM  L.) 

Bo<ly  elongate,  lanceolate,  the  skin  with  many  transverse  folds  nr 
ning  obliquely  downward  and  backward,  the  small  cycloid  sci 
mostly  placed  in  cross-series  between  them.    Lateral  line  ooncan 
with  the  back.    A  fold  of  the  skin  along  each  side  of  the  belly.    Vf 
not  armed  with  a  bicu8i)id  tooth.    Color  silvery.    Vertebrae  63.    (« 
sand;  <Jyw,  to  dive.) 

659.  A.  americanus  DeKay. — SandLaunce;  Sand  Eel ;  Lant 

Olivaceous  above,  silvery  below ;  sides  with  a  steel-blue  stripe 
toral  fins  much  longer  than  snout,  reaching  front  of  dorsaL 
folds  125-130.    Depth  equal  to  length  of  mandible,  which  i8  2^ 
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id  43;  depth  about  10.  D.  GO;  A.  28.  Newfoundland  to  Cape  Hat- 
is,  abundant.    Scarcely  different  from  A.  tohianus  of  Europe. 

)eKay,  New  York  Fauna,  Fish.  1842,  317;  GUDther,  iv,  386;  Storer,  Hist.  Fi-ib. 
s.) 

!•  A.  personatus  Grd. — Sand  Launce. 

)lear  hyaline  green ;  sides  silvery.  Pectoral  fin  half  length  of  head, 
ching  past  the  front  of  the  dorsal.  Lateral  folds  130-150.  Head  4^ ; 
)th  9.  Eye  2  in  snout,  G  in  head.  D.  54;  A.  24.  L.  G  inches, 
•nterey  to  Alaska,  very  abundant;  probably  also  a  variety  of  A. 
ianus. 

3irard,  Proc.  Ac.  Nat.  Sci.  PhLla.  1856,  137 ;  GUnther,  iv,  387.) 

4.  A.  alascanus  Cope. 

Dorsal  inserted  above  middle  of  pectoral.    Maxillary  reaching  front 

orbit.    Mandible  less  than  dei)th  of  body.    Head  4.} ;  depth  9.    Eye 

n  snout,  6  in  head.    Lateral  folds  182.    D.  G2;  A.  31.    L.  6  inches. 

ka,  Alaska.    {Cope.) 

Cope,  Proc.  Am.  Phil.  Soc.  1873.     Probably  also  a  form  of  ^.  tobianua,) 

«!•  A.  dubios  Reinb. 

3kin  with  about  150  very  distinct  folds.  Dorsal  fin  inserted  over 
interior  third  of  pectoral.  Head  G;  depth  equalling  length  of  mandi- 
ij  2^  in  length  of  head.  D.  G5;  A.  34.  Cape  Cod  to  Greenland. 
unther.). 

iJeinbardt,  Dansk.  Vidensk.  Selsk.  Afbaudl.  1838,  132;  GUnther,  iv,  387.) 

205.~ARGYROTJE:NIA  Gill. 

11,  Cat.  Fisb.  East  Coast  N.  Amer.  1861,  40  (not  characterized):  type  Ammodytea 
vittatHS  DeKay.) 

Cliis  genus  is  supposed  to  differ  from  Ammodytes  in  the  presence  of  a 
limentary  spinous  dorsal,  composed  of  about  7  minute  free  spines. 
yopo^j  silver;,  ratvia^  ribbon.) 

fl.  A.  vittata  (DeKay)  Gill. 

oi^reenish  olive  above,  with  a  broad  silvery  band  along  the  sides,  which 
margined  above  with  blackish ;  silvery  below.  Body  oblong,  some- 
at  compressed,  slender.  Head  small  and  pointed,  flattened  and 
>oved  above,  compressed  beneath.  Eyes  large.  Snout  terminating 
a  bifid  tip.  Mouth  rather  large,  protractile,  toothless.  Lower  jaw 
igest.  D.  Vil,  64;  A.  28.  Sag  Harbor,  New  York.  {DeKay.)  It 
^  not  been  seen  since  its  description  by  DeKay,  and  its  existence 
extremely  doubtful. 

[4mmodgte8  vUiaiitB  DoKay«  Now  York  Fauna,  Fish.  1842,  3! 8.) 
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Family  LXX.— ECHENEIDIDiE. 

{The  Remoras.) 

Body  fusiform,  elongate,  covered  with  minute,  cycloid  scales.    Moi^^ 
wide,  with  villifonn  teeth  on  jaws,  vomer,  palatines,  and  usually 
tongue.    Premaxillaries  not  protractile.    Lower  jaw  projecting  beyo^^ 
upper.    Spinous  dorsal  modified  into  a  sucking-disk,  which  is  placed    cz 
the  top  of  the  head  and  neqk,  and  is  composed  of  a  doable  series  of 
transverse,  movable,  cartilaginous  plates,  serrated  on  their  posterior  or 
free  edges.    By  means  of  this  disk  these  fishes  attach  themselves  to 
other  fishes  or  to  floating  objects,  and  are  carried  for  great  distances  in 
the  sea.    Opercles  unarmed.     Pectoral  fins  pla<5ed  highj  ventral  fin* 
present,  thoracic,  and  close  together — I,  5;  dorsal  and  anal  fins  long, 
without  spines,  opposite  each  other;  caudal  fin  emargiuate  or  rounded. 
Brauchiostegals  7.    Gills  4,  a  slit  behind  the  fourth ;  gill-rakers  short; 
gill-membranes  not  united,  free  from  the  isthmus.    Pseudobrancbiffi ob- 
solete.   Several  pyloric  appendages.    No  air-bladder.    No  fiulets.  ^o 
caudal  keel.    Vertebrae  more  than  10  +  14.     Genera  2;  8i)ecie8  about 
10,  found  in  all  seas,  all  having  a  very  wide  range. 

{Scombridcei  i)art :  gijiius  Echeneia  Glinther,  ii,  376-385.) 

a.  RayH  of  pcctonils  normal ECHEXEIS,  20^ 

aa,  Kayu  of  pectoral  liu8  stiff,  broad,  ossooas Rhomdocoircs,  ^' 

206.— JECnJEJ¥JEIS  Liunaens. 
(Artodi;  Linu.  Syst.  Nat.:  type  Echeneia  nauoralea  L.) 

Pectorsil  rays  soft  and  flexible.    Characters  otherwise  included  abovfti 
{ixsuTjtqy  an  ancient  name,  from  e;^a;,  to  hold  back;  vau^j  a  ship.) 

a.  Body  very  slender;  vertebrae  14-f-lC.    (Echeneia,) 

657«  E.  naucrates  Ij^—Pegador, 

Brownish;   belly  dark  like  the  back,  as  usual  in  this  family;  sUei 
with  a  broad  stripe  of  darker  edged  with  whitish,  extending  throng 
eye  to  snout ;  caudal  blaek,  its  outer  angles  whitish ;  pectorals  and  vett* 
trals  bla^k,  sometimes  bonlered  with  pale;  dorsal  and  anal  brddlj 
edged  with  white  anteriorly.    Body  elongate,  subterete,  slender.  Di* 
long.    Dorsal  and  anal  fins  longer  than  the  disk;  inner  rays  of  veatnl 
fins  narrowly  adnate  to  the  abdomen;  caudal  becoming emarginatewift 
age.    Vertebrae  14+10.     Vertical  fins  low;  pectorals  f  length  of  btilf 
rather  long  and  acute.     Lower  jaw  projectingi  with  the  tip  flexfldi 
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Killary  barely  reaching  vertical  from  nostril.  Head  5^  in  length ; 
c  3% ;  width  between  pectorals  about  7^.  D.  XXI-XXV— 33-41  ; 
\i  (32-38).    In  all  warm  seas,  north  to  Cape  Cod  and  San  Francisco. 

linn.  Syst.  Nat.;  GUuther,  ii,  384:  LeptecheneU  nauorates  Gill,  Proo.  Acad. Nat. 
Phila.  1864, 60.  Eekeneis  naucrateoides  Ziiieuw,  Nova.  Acta.  Acad.  Sci.  Imp.  Petro- 
iv,  279,  Leptedieneia  naucrateoides  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  61,  Ech- 
albicauda  Mitch.  Amer.  Monthly  Mag.  ii,  244.  Echeneia  Hneata  Holbr.  Ichth  S.  C. 
,  102,  and  Echeneie  holhrookiy  GUnther,  ii,  382,  are  names  applied  to  specimens  with 
lisk  comparatively  long,  but  with  only  21  laminee.) 

Body  rather  robust;  vertebrae  12  -f- 15.    (Eemara*  Gill.) 
orsal  rays  about  XyiII-23. 

U  £•  remora  h.—Bemora. 

niform  dark  brown.  Body  and  tail  comparatively  robust,  the  latter 
ipiessed.  Pectoral  fins  rounded,  short,  and  broad,  their  rays  soft 
.  flexible;  ventral  fins  adnate  to  the  abdomen  for  more  than  half 
length  of  their  inner  edge.  Tip  of  lower  jaw  not  produced  into  a' 
f.  VertebrsB  12  +  15.  Head  broad,  depressed  Disk  longer  than 
dorsal  or  anal  fin.  Maxillary  scarcely  reaching  front  of  orbit, 
idal  lunate;  vertical  fins  rather  high;  pectoral  f  length  of  head, 
id  4;  disk  2|;  width  between  i)ectorals  6 J.  D.  XVIII— 23;  A.  25. 
xm  seas,  north  to  Kew  York  and  San  Francisco,  usually  found  at- 
bed  to  large  sharks. 

^cheneie  remora  L.  Syst.  Nat. :  Eckeneis  jacobcea  Lowe,  Proc.  Zool.  Soc.  London,  1839, 
EchentM  remora  GUnther,  ii,  378:  Bemora  jacohaa  Gill,  Proc.  Acad.  Nat.  Sci.  Phila. 
^239.) 

Borsal  rays  about  XYI-nO.    {BemoropeU  G\\],) 

l«  E.  brachyptera  Lowe. 

dght  brown,  darker  below;  fins  paler;  body  robust,  the  greatest 
»th  nearly  twice  the  length  of  the  short  pectoral  fins;  disk  shorter 
n  base  of  dorsal,  rather  broad ;  upper  jaw  angular.  Caudal  nearly 
Dcate.  Head  nearly  4;  width  between  pectorals  6 J.  D.  XVI — 30; 
26.    Warm  seas,  north  to  Massachusetts. 

tekeneis  hraokyptera  Lowe,  Proc.  Zool.  Soc.  Lond.  18:{9, 89:  EcheneU  quatuordecemlam' 
MStorer,  Hist.  Fish.  Mass.  406:  Echeneia  brachyptera  Gliuther,  ii,  378:  Bemoropaia 
*ilpUruB  Gill,  Proc  Acad.  Nat.  Sci.  Phila.  18(54,  60.) 

907.-RHO1VIBOCHIRUS  Gill. 

1,  Pzoo.  Acad.  Nat.  Sci.  Phila.  186:),  88:  type  Echetieia  oaieochir  Cnv.) 

liifi  genua  agrees  with  Remora  in  every  respect  excepting  the  struc- 
d  of  the  pectoral  fins.    These  are  short  and  broad,  rhombic  in  outline, 

HIL  Proo.  Acad.  Nat.  Sci.  Phila.  186^,  239 :  type  Echeneia  remora  L.  {Bemora,  an 
mat  name,  ^'holding  back.'') 

BnlL  Kat.  Mas.  No.  16 27 
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the  rays  all  flat,  broad  and  stiff,  being  partially  ossified,  although  showing 
the  usual  articulation ;  upper  rays  of  pectoral  broader  than  the  others. 
One  species  known.    (/J'>/i/5»?,  rhomb;  x^^Pj  hand.) 

660.  R.  osteoebir  (Cuvier)  Gill. 

Light  brown;  underside  of  head,  ventral  line,  part  of  ventrals  and  a 
spot  on  pectorals  pale.  Mouth  very  small,  maxillary  not  nearly  reaching 
to  the  line  of  the  orbit.  Disk  very  large,  broader  and  rougher  than  in 
Echeneis  remoraj  extending  forwards  beyond  the  tip  of  the  snout.  Cau- 
dal fin  emarginate,  with  rounded  angles.  Head  4|  in  length;  disk  2^; 
width  between  pectorals  5.  D.  XVIII— 21 ;  A.  20;  P.  20.  West  Indies, 
north  to  Cape  Cod;  parasitic  on  species  of  Tetrapturus. 

{Echeneis  oaieochir  Cavier,  Rdgne  Anim :  EcheneU  osieochir  Gttnther,  ii,  381 :  EekenmM 
tetrapturorum  Poey,  Memoriae,  n,  25G.) 

Family  LXXI.— ELACATID^. 

{The  Crab-eaters.) 

Body  elongated,  fusiform,  subcylindrical,  covered  with  very  small, 
smooth  scales.  Ilead  rather  broad,  low,  pike-like.  Mouth  rather  wide, 
nearly  horizontal,  the  maxillary  about  reaching  front  of  eye;  both 
jaws,  vomer,  palatines,  and  tongue  with  bands  of  short,  sharp  teeth; 
lower  jaw  longest.  Premaxillaries  not  protractile.  First  dorsal  repre- 
sented by  about  eight  low,  stout,  equal,  free  spines,  each  spine  depresa- 
ble  in  a  groove;  soft  dorsal  long  and  rather  low,  somewhat  falcate,  sim- 
ilar to  and  nearly  opposite  the  anal;  two  weak  anal  spines,  one  of  them 
free  from  the  fin;  ventrals  thoracic,  I,  5;  caudal  fin  forked;  no  caudal 
keel;  no  finlets;  no  sucking-disk;  no  air-bladder.  Branchiostegals  7. 
Pyloric  cceca  branched.  Yertebrad  more  than  10  + 14.  A  single  geniu 
with  probably  but  one  species,  a  large,  strong,  voracious  fish,  found  in 
all  warm  seas.    {Scombridce  part,  genus  Eldcate^  Gtinther,  ii,  375.) 

20§.— i:i.A€ATE  CavicT. 


(Cavier,  R^gne  Anim.  ed.  2d,  1829:    type  EJaoaie  maldbarUM  Cav.  =  G«. 
eanadns  L. ) 

Characters  of  the  genus  included  above.    {^XaxAnjj  a  spindle  cr  as 
arrow,  from  the  form  of  the  body.) 

661.  E.  Canada  (Linn.)  GiU.— Crod-cafor;  CoMo. 

Olive  brown,  sides  with  a  distinct  broad  band  of  darker,  and  a  1m 
distinct  band  above  and  below  it;  below  silvery.    Head  mmSk 
Mouth  moderate,  tbe  short  maxillary  reaching  front  of  orbit. 
broad  and  falcate ;  caudal  deeply  emarginate,  the  ujiper  lobe  aBgUfeT 
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the  longer.  Lateral  line  wavy  and  irregular,  descending  posteriorly^ 
Head  4^  in  length;  depth  5§.  D.  VIII-I,  26;  A.  II,  25.  L.  5  feet 
In  all  warm  seas,  occasional  on  our  Atlantic  coast  in  summer. 

(  Gastero*teu8  canadua  Linn.  Syst.  Nat. :  Elacate  atlanticus  Cav.  &  VaL  yiii,  334 :  ElticaU 
nigra  GUnther,  il,  375 ;  Holbrook,  Ichth.  8.  Car.  97.) 

Family  LXXIL— XIPHIIDiE. 

{The  Sword-fishes.) 

Scombroid  fishes  of  great  size,  with  the  body  elongated,  naked  or 
covered  with  rough  rudimentary  scales,  and  the  upper  jaw  very  much 
prolonged,  forming  a  "sword,''  which  is  comi)osed  of  the  consolidated 
vomer,  ethmoid  and  premaxillaries.  Teeth  small  and  rudimentary,  or 
wanting.  Dorsal  fin  long,  usually  divided  in  the  adult,  continuous  in 
the  young,  without  differentiated  spinous  part,  the  posterior  portion 
much  smaller  than  the  anterior.  Anal  fin  similarly  divided  in  the 
adult.  Caudal  peduncle  slender,  keeled.  Ventral  fins  thoracic,  incom- 
plete or  entirely  wanting.  Caudal  fin  widely  forked  in  the  adult.  Gills 
of  peculiar  structure,  the  laminae  of  each  arch  joined  into  one  plate 
by  reticulations.  Gills  4,  a  slit  behind  fourth ;  gill-membranes  separate, 
firee  from  isthmus.  Pseudobranchi^e  present.  Branchiostegals  7.  Air- 
bladder  present.  Pyloric  coeca  very  nu  merous.  Very  young  individuals 
differing  much  from  the  adults;  the  fins  high,  both  jaws  prolonged  into 
a  beak,  and  the  head  armed  with  long  spines.  Genera  3;  species  about 
5;  powerful  fishes,  inhabiting  the  open  seas,  most  of  them  valued  as 
fdod.    {Xiphiid(JB  Giinther,  ii,  5il-ol4.) 

a.  Ventral  fins  entirely  wanting ;  teeth  none.    (Xiphiin€e) Xiphias,  209. 

«a.  Ventral  finH  present ;  teeth  small.    {Histiophorittce.) 

6.  Ventral  rays  united  into  one ;  dorsal  fin  low •. .  .Tetrapturus,  210. 

kb.  Ventral  rays  three ;  dorsal  very  high Histiophorus,  21 1. 

909.— XIPHIAS  Linnsens. 

Sword-fishes, 

(Iiiim.  Syst.  Nat. :  type  Xiphiaa  gladius  L.) 

Sword-fishes  without  teeth  and  without  ventral  fins.  Body  somewhat 
compressed.  Dorsal  fins  2,  the  anterior  beginning  opposite  the  gill- 
ox>enings,  falcate  and  elevated,  its  height  rather  less  than  that  of  the 
body  5  second  dorsal  very  small,  on  the  tail,  opposite  the  small  second 
aoaL  In  the  young,  teeth  are  present  and  the  two  dorsal  fins  are  con- 
nected, the  fln  being  elevated  as  in  the  species  of  Histiophorus.  First 
Mud  similAr  to  first  dorsal,  but  smaller,  less  falcate,  and  far  behind  it; 
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pectoral  fins  moderate,  falcate.     Skin  naked,  more  or  less  rongh, 
pecially  in  the  young,  which  have  rudimentary  scales.    Sword  flatten^^ 
Caudal  keel  single.    Intestines  long,  sinuous.   Air-bladder  simple.  T^el 
vie  arch  obsolete.    Fishes  of  great  size,  reaching  a  weight  of  300  to  4W 
pounds,  the  flesh  valued  for  food.    (^i<pia<;^  the  ancient  name  of  Xiphuu 
gladiuSj  from  $eV«^,  a  sword.) 

663.  X«  ffladius  L. — Common  Sioord-fish, 

Yery  dark  bluish  above,  dusky  below;  " sword ^  almost  black  above, 
below  lighter.  Cleft  of  mouth  extending  beyond  eye.  Head  about  2J; 
depth  about  5J.  Snout  3  in  length.  D.  40-4;  A.  lS-14.  Vert  14+12. 
Atlantic  Ocean,  on  both  coasts ;  also  in  the  Pacific,  north  to  the  Santa 
Barbara  islands. 

(Liiin.  Syst.  Nat. ;  Gttnther,  ii,  511 ;  Storer,  Fish.  Mass.  1867,  71. 

310.— TJETRAPTURUS  Rafinesque. 

Spear  Fishes. 

(Rafinesqae,  Indice  dlttiol.  Sicil.  1810,  30:  type  Tetrapturw  Mane  Baf.  of  the  Medit- 
erranean. ) 

Sword-fishes  vrith  small  teeth  in  the  jaws  and  on  the  palatines,  with 
the  ventral  fins  represented  each  by  a  single  spine,  and  with  the  iomtl 
fin  not  greatly  elevatM,  divided  in  the  adult,  its  height  not  greater 
than  the  depth  of  the  body.  Body  much  compressed.  Skin  with  rodi- 
mentary  embedded  scales,*  sword  rounded;  caudal  keel  doable.  Air- 
bladder  sacculated.  Vertebr®  12  +  12.  Intestine  shorty  straight 
{rerpay  four 5  izrtpbv^  wing;  ffbpdij  tail,  from  the  wing-like  caudal  keels.) 

663.  T.  albidus  Poey.— i?i7/-/«ft  ;  Spear-fish;  Agvja  Blanoa. 

Dark  blue  above;  whitish  beneath;  fins  dark  blue.  Kape  elevated, 
the  greatest  depth  of  the  body  opposite  the  opercle.  Eye  midway  be- 
tween opercle  and  tip  of  lower  jaw.  Dorsal  inserted  in  front  of  base  of 
pectorals.  Caudal  forked  at  an  angle  of  70  to  80  degrees.  Head  (to 
end  of  upper  jaw)  2| ;  depth  7-8.  Length  of  caudal  lobes  4}.  D.  lH 
39-6;  A.  II,  13-C.  Length  7  to  8  feet.  (Poey.)  Cape  Cod  to  We* 
Indies ;  not  rare  on  our  coast. 

(Poey,  Mera.  ii,  237:  f  Tetrapturua  belone  Raf.    Si9tiophoru$  beloms  Gilnthn;  iltSl<^) 

664.  T.  am  plus  Foej, —Agyja  de  Casta. 

Color  dark  blue ;  paler  below,  with  bluish  cross  streaks.  Body  stootaii 
more  convex  at  the  nape,  the  greatest  depth  being  behind  II15  optf^ 
cle.    Caudal  forked  at  anangle  of  90  to  100  degrees.    DoimI  iaastrf 
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rather  behind  base  of  pectorals.  Head  2| ;  depth  6.  Length  of  caudal 
lobes  3J.  D.  Ill,  3a-7;  A.  H,  13-7.  Length  8  feet.  {Poey.)  West  In- 
dies, north  to  Florida ;  perhaps  a  form  of  the  preceding. 

(Poey,  Memorias,  ii,  24:1) 

911.— HISTIOPHORUS  Lac^pMe. 

Sail-fishes. 

{IsUophortu  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  1802, 374 :  type  latiophonu  gladifer  Lac.= 

Scomber  gladius  Broussonet.) 

Sword-fishes  with  small  teeth  on  the  jaws  and  palatines,  with  the  ven- 
tral fins  present,  of  2  or  3  rays,  and  with  the  dorsal  fins  extremely  high, 
contignons,  its  height  much  greater  than  that  of  the  body;  anal  fin 
divided.  Body  slender,  much  compressed,  covered  with  elongate  scales. 
Intestines  short,  nearly  straight;  air-bladder  sacculate.  The  sword  is 
usually  shorter  than  in  XiphiaSy  and  the  lower  jaw  more  developed. 
The  skin  is  also  rougher.  Large  fishes  of  the  waim  seas,  {hrwvy  sail; 
^opiwj  to  bear.) 

66<l.  H.  ffladius  (Brooss.)  Gthi,— Sail-fish. 

Membrane  of  dorsal  fin  with  numerous  small  spots.  Dermal  produc- 
tions lanceolate.  Upi)er  profile  of  head  descending  in  a  straight  line. 
Snout  longer  than  the  rest  of  the  head.  Head  4  in  total  length ;  depth 
7  or  8  in  the  same.  D.  46-7 ;  A.  10-7;  V.  2.  Vertebrae  14+10.  {Gun- 
iher.)    Atlantic  and  Indian  oceans ;  occasional  on  our  coast. 

(Scomber  gladiua  Bronss.  M^m.  Acad.  Sci.  1786,  454 ;  Giinther,  ii,  513 :  Histiophorui 
huUoua  Cut.  &,  Val,  viii,  293 :  Histiophorua  amerioamu  Cuv.  &  Val.  yiiiy  303.) 

Family  LXXIIL— TRICHIURIDJE. 

{The  Hair-tails.) 

Scombroid  fishes  with  the  ventral  fins  imperfect  or  wanting  and  the 
spinoos  and  soft  parts  of  the  dorsal  not  differentiated.  Body  extremely 
elongate,  compressed,  naked.  Mouth  wide,  the  jaws  armed  with  strong 
uneqaal  teeth.  Premaxillaries  not  protractile.  Pseudobranchiad  pres- 
ent. Gills  4,  a  slit  behind  the  fourth ;  gill-membranes  separate,  free 
from  the  isthmus.  Lateral  line  present.  Dorsal  fin  very  long,  low, 
nmuJly  continuous,  the  rays  all  similar.  Caudal  fin  small  or  absent ;  if 
present,  forked.  Anal  fin  very  long  and  low,  sometimes  scarcely  rising 
above  the  surface  of  the  skin.  Yentrals  thoracic,  rudimentary  or  want- 
ting*  YertebrsD  of  abdomen  and  tail  in  greatly  increased  number.  Air- 
Ufldder  present    Pyloric  codca  numerous.    Genera  about  5 ;  species  1 2, 


■12"2    c(»N  runii  ii«>.N>   ii»  n-'IMu  amkuican  ichthvolooy — iv. 

in  \\\o  irupiisii  >ra>.     \  <:\  «•!.»>(■  !<»  i!m'  Sro/tthri(ht\  froiu  which  j:rt>U|i, 
iis  luTv   Jiinh  r>i«HMi,  :ii-    !'>  irhiftrithf   tlijl'iT  «liii*llv  in  ihe  iiou  difim-nli- 

« 

ntioii  oiilii-  (ImismI   vjjj.M-^.       '/  rirhlnrltiii   j^iirt  ;  riiiuthi'i", -M-^-^'.lili.) 

*  No  »-.iuil.il  lin  :  i.ir  i  i|ii'i  ■  .:  ;■    -.  :'".i-.i  :  ilni^al  fin  siii^l"':  im  vi'iitriil  lins. 

ri:U"inLiu>. -Jli 

*il!j.     'riCBC'EIOl'KrS   l.iiiiia.-ii>. 

Il'tir  tolls. 

T5<Mly  r\ir«Mnrl>  t'lnuuair,  hjiml  like,  tlie  tail  vtTy  slender,  taporiu;;  to 
a  liiii*  ))i)int.  wiilmut  <:Mhl:il  tin.  Ilcfid  Ion*::,  with  a  very  wide  mouth, 
t\w  jaws  armed  wiili  mu'ijiuil  and  vrry  stronjij  teeth;  n]»per  jaw  with 
about  lour  lon<^,  slnmuly  coiriprcssi'tl  barlnnl  teeth;  teetli  on  the  pjilii* 
tint's,  none  on  tin*  vonirr.  Lower  jaw  lonj^est.  preorbital  covering  deft 
or  montli  posterioiiy.  Dorsal  lin  siii;xle,  It)w,  oeeupying  the  whole  i»f 
(In*  bark,  the  spines  not  ilistin^iuishable  from  the  soft  rays;  .iiial  veir 
Ion*;:,  its  base  more  than  half  tin*  ItMi^rth  of  the  bmly ;  composed  of  de- 
taehi'd  sjiines,  which  ar:'  very  short,  nrarly  hidden  in  the  skin,  the  ante- 
rior «lir(H*tetl  backwards,  tht^  posterior  forwards;  venti'al  tins  wautiii? 
or  reduccil  to  small,  s<'alc-liki»apj)endapfes;  pectorals  .small.  Xo  soales*- 
Lat4'ral  line  decurved,  eoneurrent  with  tlu»  belly.  Vertebraj  ,'50  +  l"3.*. 
Color  silv«'ry.  Voracious  iislu»s  of  the  hi«j;h  seas;  reaching;  a  eimsidor- 
able  si/c.     (-i/:z:./>,  a  little  hair;  ttnyo^  tail.) 

a.  A'nitral  tins  riiiiri*ly  wnriiinii  in  tlir  ailult.     {TrichiuruH.) 
00<).  T.  Icptliril<fii  JAuu.—irnir-Unl. 

T'niforni  brilliant  silvery:  dorsal  dark -edged.  Snout  long  and  poiuteil. 
about  as  long  as  jjcctoral ;  maxillary  reaehing  nearly  to  pupil,  conet-aleil 
by  ]»reorbital.  Head  about  IS  in  h^ngth;  depth  about  IG.  Eye  "J  ia 
snout.  D.  1.55;  A.  about  100.  ^Va^m  seas,  north  to  Virginia  and 
Lower  California. 

(Linu.  Syst.  Njit.  xii;  (Jiintln.T,  ii,  IJ40.) 

Family  LXXIV.-SCOMBRID.E. 

(The  Mavkcreh.) 

Body  elongate,  not  much  compressed,  covered  with  minute  cjdaid 
seales,  or  else  wholly  naked;  the  scales  anteriorly  sometimes  forming* 
corselet.     Lateral  line  present,  its  course  undulate.  .  Head  subconic^ 
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pointed  anteriorly.    Moath  rather  large;  premaxillary  not  protractile; 

■laxillaTy  without  sapplemental  bone ;  jaws  with  sharp  teeth,  large  or 

smalL     Vomer  and  palatines  toothed  or  not.    Preoiiercle  entire ;  opercle 

unarmed.     Gill-openings  very  wide,  the  membranes  not  united,  free  from 

L  tbe  isthmus.     Gill-rakers  usually  long.    Pseudobranchise  present,  large. 

A  slit  behind  fourth  gill.    Branchiostegals  7.    Doi*sal  fius  2,  the  hrst 

(rf  rather  weak  spines,  depressible  in  a  groove,  the  second  similar  to  the 

tnal;  anal  spines  weak;  last  rays  of  dorsal  and  anal  usually  detached 

and  separate,  forming  series  of  fiulets ;  caudal  peduncle  extremely  slender, 

usoally  keeled,  the  caudal  lobes  abruptly  diverging,  falcate;  ventral  fins 

Inoderate,  thoracic,  1, 5.  Yertebne  in  greater  number  than  in  CarangidWj 
[  Ike  number  more  than  25.  Pyloric  coeca  numerous.  Air-bladder  fre- 
[inently  absent.  Coloration  metallic,  often  brilliant.  Genera  17;  species 
[ibont  70.  Fishes  of  the  high  seas,  many  of  them  cosmoiM)litan,  and  all 
hamug  a  wide  range.    Most  of  them  are  valued  as  food-fishes. 

{ScomtbridcB  i^t.  and  Trichiurida  pt,  Giluther,  ii,  349-373.) 

^  Finlets  present ;  clonal  spines  less  thau  20.    {Scombrince.) 

h.   Spinous  donuil  short  (of  less  than  1*2  spines ),  remote  from  the  second. 

e.  Vomer  and  palatines  with  teeth ;  corselet  obsolete Scomber,  21.3. 

ee.   Vomer  and  palatines  toothless ;  corselet  well  developed Arxis,  214. 

M^.   Spinons  dorsal  long  (of  more  than  12  spines),  contiguous  to  the  second. 
d.   Caudal  keel  present. 

em   Corselet  imperfect  or  obsolete;   teeth  of  jaws  strong;  miuiit«  t'Ceth  on 

vomer  and  palatines Scombkkomouus,  215. 

ee.   Corselet  developed. 

^.   Palatine  teeth  strong;  vomer  toothless;  vertebra)  normal ...  Sarda,  216. 
Xf'  Palatine  teeth  villi  form. 

ff.  Vomer  with  teeth;  vertebra)  normal,  the  lower  foramina  small. 

OliCYNUS,  217. 
gff.  Vomer  toothless;  abdominal  vertebrae  with  the  lower  foramina  en- 
larged and  a  portion  hetween  the  vertebra)  proper  and  the  hnimapophy- 
aea  developed  in  the  form  of  a  net- work  or  trellis Ecthynnus,  218. 

918.— SCOmBER  Linnuiua. 

Mackerels, 

(EAtuutUBf  Sjat.  Nat.  1758:  tyjie  Seomher  scomhrus  L.) 

Body  fusiform,  rather  elongate,  somewhat  eomx>re^ed;  caudal  |)e- 
dnncle  slender,  with  two  small  keels  on  each  side.  Mouth  wide,  with 
a  single  row  of  rather  small,  slender  teeth  iu  each  jaw  and  on  the  vomer 
and  palatines;  maxillary'  slipping  under  the  broad  preorbital.  Scales 
very  small,  not  forming  a  corselet.  First  dorsal  of  7-12  feeble  spines, 
separated  from  the  second  by  an  interspace  greater  than  the  base  of  the 
fin*  second  dorsal  small,  followed  by  5-9  deta^*hed  finlets;  anal  similar 
fQ  Moond  dorsal,  with  similar  finlets ;  pectorals  and  ventrals  small,  the 
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W8  equal.  Teeth  very  small,  mostly  in  a  single  series,  on  the  jaws 
Tail  very  slender,  depressed,  with  a  rather  large  keel  on  each 
First  dorsal  short,  separated  from  the  second  by  a  considerable 

pace.    Second  dorsal  and  anal  small,  each  with  7  or  8  flnlets. 

rals   and  ventrals  small.    Ko  air-bladder.     Branchiostegals  7. 

Lc  coBca  dendritical.    Gill-rakers  very  long  and  slender,  nnmeroas. 

brsB  peculiarly  modified,  essentially  as  in  Euthynnus,    (aS^cT,  an 

it  name  of  a  yonng  tunny,  from  aS^co,  to  grow.) 

• 

4*  rochei  (Riaso)  Giinther. — Frigate  Mackerel. 

e,  variegated  with  darker  above,  becoming  plain  with  age  ^  belly 
y.  Body  robust,  scarcely  compressed,  abruptly  contracted  at  caa- 
eduncle.  Eye  as  long  as  snout,  5  in  head.  Opercle  very  broad. 
)  of  corselet  and  along  anterior  dorsal  region  comparatively  large, 
lary  almost  entirely  concealed  by  preorbital.  Dorsal  spines  rather 
space  between  dorsals  four-fifths  length  of  head.  About  33  gill- 
i  below  angle.  Pectoral  reaching  past  middle  of  first  dorsal.  Head 
[)th  4i.  D.  X-12-Vni ;  A.  13-VII.  Yert.  39.  Mediterranean  to 
last  Indies ;  lately  appearing  in  great  numbers  on  our  Atlantic 
A  food-fish  of  little  value. 

ther  rochei  Risso,  lohth.  Nice,  1810,  1G5;  GUnther,  ii,  369:  Scomber  hisus  Rafin- 
Caratteri,  etc.  lolO,  45:  Auxie  vulgaris  Cuv.  &  Val.  Yiii,  139.) 

dtS.-SCOMBEROlVIORUS  Lac^pMe. 

(Cgbium  Cavier.) 

hde,  Hist.  Nat.  Poiss.  iii,  292,  1802 :  type  Soomberomorus  plunUerii  Lac.  =z Scorn' 
ber  regalie  Bloch. ) 

ly  elongate,  naked  or  with  rudimentary  scales,  which  do  not  form 
tinct  corselet.  Head  pointed,  comparatively  short  and  small. 
1  wide,  the  strong  teeth  in  the  jaws  often  compressed  or  knife- 
d;  villiform  or  sand  like  teeth  on  the  vomer  and  palatines;  max- 
not  concealed  by  preorbital.  Spinous  dorsal  low,  of  14-18  feeble 
u  Soft  dorsal  and  anal  short,  similar,  somewhat  elevated  and 
B,  each  followed  by  7  to  10  finlets;  ventrals  small;  pectorals  moder- 
ear  the  level  of  the  eye.  Air-bladder  present.  Vertebrae  normal, 
s  of  the  high  seas;  graceful  in  form  and  beautiful  in  color;  among 
est  of  food-fishes.    (axoixiSpoq^  Scomber;  6/iopo^j  near.) 

i«  concolor  (Lockington)  J.  &,  G. 

e  dark  steel-blue,  the  sides  silvery,  without  streaks  or  spots; 
3  with  two  alternate  series  of  brown  spots,  the  silvery  on  sides 
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clouded  \?ith  dusky;  fins  nearly  plain,  dark.     Mouth  slightly  obliqvu^ 
the  maxillary'  reaching  to  jiosterior  margin  of  pupil.    Teeth  of  jaws  coi 
paratively  small,  subcorneal,  little  compressed;  those  of  vomer  and 
tines  minute  and  granular.    Eye  5^  in  head.    Pectoral  fins  8  in  lengt* 
inserted  rather  above  axis  of  body;  ventral  fins  small;  spines  of  dor^^^ 
slender  and  fragile,  the  longest  one-fourth  as  long  as  the  head;  dor^^^ 
fins  separated  by  an  interspace  equal  to  one-third  the  length  of  baso    oi 
spinous  dorsal;  caudal  shorter  than  head,  its  lower  lobe  longest..    Cr  iJl. 
rakers  long,  18  below  angle.    Head  about  5;  depth  rather  less.      D. 
XVII-IG-VIII;  A.  I,  IG-VIIL     Monterey  Bay,  Cahfomia;  rare.     A 
food-fish  of  high  quality. 
{Ckriomitra  concolor  Lockington,  Proo.  Acad.  Nat.  Sci.  Phila.  1879.) 

671*  S.  macuSatus  (Mitch.)  J.  &  G. — Spanish  MtickereL 

Bluish  and  silvery  above  with  bright  reflections ;  sides  with  namer- 
ous  bronze  spots  which  are  nearly  round  and  about  as  large  as  the  papil- 
Spinous  dorsal  white  at  base,  dark  above  and  on  the  anterior  half  o' 
the  fin.  Caudal  keel  well  developed,  with  a  smaller  keel  above  an^ 
below  it.  Head  small  and  pointed.  Mouth  rather  large,  oblique;  ma^' 
illary  reaching  posterior  margin  of  orbit.  Teeth  large,  comprefiiecly 
about  32  in  each  jaw.  Gillrakers  few,  slender,  about  12  below  aogl^ 
Interspaces  between  dorsals  shorter  than  eye ;  caudal  as  long  as  head* 
Head  42  in  length ;  depth  5^.  D.  XVIII-18-IX ;  A.  II,  17-VIIL  Coaste 
of  North  America,  north  to  Cape  Cod  and  Lower  California;  one  of  (Hor 
most  valued  food-fishes. 


{Scomber  maculatua  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  4*26, 1815:  Cfiitmm^    K, 
latum  GUuther,  ii,  'J72:  Cybium  maculattim  Uolbrook,  Ichth.  8.  Car.  06.) 

673.  S.  roffalis  (Bloch)  J.  &  0,—Cero.  1^ 

Silvery;  sides  with  a  brownish,  broken,  longitudinal  band,  above  an'  1^ 
below  which  are  numerous  brownish  spots,  persistent  in  tiie  adult;  ^  Wl 
terior  portion  of  spinous  dorsal  black.  Body  rather  elongate,  its  dtftfl  |S 
and  ventral  curves  about  equal.  Lateral  line  descending  oUiqvAf 
slightly  undulate  along  the  tail.  Mouth  large ;  maxillary  reachinf  ^  l|^ 
below  eye.  Teeth  triangular,  strongly  compressed,  about  2(M.fii  ft^ 
toral  scaly.  Head  4  in  length ;  depth  4 J.  D.  XVn-1, 15-VIII;  i. ft 
15-YIII.  Cape  Cod  to  Brazil;  not  common  on  oar  Ailaiitio  tfi^i 
reaches  a  weight  of  20  pounds. 

{Scomber  regalis  Bloch,  Aiisl.  Fische^taf.  3:t3:  CyhUm  regaU  Gflntliflry  ii,  SA:  90 
heromarua plumicrii  Lac.  iii,  21>*2:  Cybium  aoervum  C.  &  V.  viii,  1831,  186;  CgiMmf^  1^ 
Pooy,  Proc.  U.  S.  Nat.  Mus.  1878,  4.)  Mk 


^ 
^ 

^ 
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im  S.  caballa  (Cuv.  &  Val.)  J.  <&  G.—Sierra. 

ides  of  body  with  indistinct  darker  yellowish  spots  ^  adult  immacu- 
•  ;  spinous  dorsal  without  black  blotch  anteriorly.  Eye  large, 
ith  large,  maxillary  reaching  to  below  eye.  Lateral  line  descend- 
abruptly  below  the  second  dorsal.  Teeth  triangular,  strongly  com- 
5sed,  about  30-25.  Pectoral  scaly  at  base  only.  D.  XI V-1, 15-VIII ; 
[I,  15-VIII.  {Poey,)  Warm  parts  of  the  Atlantic;  occasional  on 
coast;  reaches  a  weight  of  100  pounds. 

labium  caballa  Cav.  &  Val.  viii,  1831, 187 :  Cyhium  cahalla  GUnther,  ii,  :^3:  Cyhium 
tculaUm  C.  &  V.  viii,  191  :  Cybium  caballa  Poey,  Proc.  U.  S.  Nat.  Mus.  1878,  4.) 

216.— SABDA  Ciivier. 

Banitos. 

(Pelamys  Cuv.  &.  Val.  1831,  preoccupied  iu  Herpetology.) 

v^ier,  Rdgne  Anim.  ed.  2d,  ii,  1829:  type  Scomber  pelamys  'Qv\himc^i^=  Scomber  sarda 
Bloch.) 

^ody  rather  elongate,  covered  with  small  scales,  those  of  the  pectoral 
Ion  forming  a  corselet.  Caudal  peduncle  slender,  strongly  keeled, 
^d  large,  pointed,  compressed.  Mouth  large.  Teeth  in  the  jaws 
her  strong,  conical,  slightly  compressed;  similar  teeth  on  the  pala- 
^,  but  none  on  the  vomer ;  maxillary  not  concealed  by  preorbital. 
llrakers  long  and  strong.  First  dorsal  long  and  rather  low,  of  18-22 
ther  stout  spines,  which  are  gradually  shortened  behind;  interval 
tween  the  last  spine  and  the  second  dorsal  short;  second  dorsal  small, 
Uowed  by  8-9  fiulets;  anal  flu  similar,  ususilly  with  one  less  fiulet; 

• 

■ired  fins  small ;  pectorals  placed  below  the  level  of  the  pupil.  No 
^•bladder.  Pyloric  coeca  very  numerous,  dendritical.  Vertebrae  nor- 
*!•  Fishes  of  rather  large  size,  with  metallic  coloration.  (Latin, 
^«/  Greek,  adpda^  the  ancient  name  of  the  tj' pical  species,  also  known 
^nia^  Pelamys^  etc. ;  so  called  from  its  being  taken  in  the  neighbor- 
•^  of  the  island  of  Sardinia;  hence  also  the  diminutive  aapdivr^j  the 
^ine.) 

^{^•8«  mediterranea  (Bloch  &  Scbncidex)  J.  &  6. — Bonito;  Skip-Jack, 

Dark  steel-blue  above,  with  numerous  narrow,  dark  stripes  Irom  the 
^  obliquely  downwards  and  forwards ;  silvery  below.  Body  elongate, 
^icdy compressed,  robust;  corselet  distinct,  small,  not  extending  be- 
W  peetoraL  Teeth  moderate,  slightly  compressed.  Gill-rakers  rather 
Udl,  13  below  angle.  Maxillary  reaching  beyond  orbit.  Head  3|  iu 
Igth}  depth.4.    D.  XXI-1, 13-VIII;  A.  1, 13-VII;  P.  10.    L.  2 J  feet. 
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Atlantic  Ocean,  on  both  coasts;  abundant;  a  food-fish  of  ratiier  low 
grade. 

{Scomber  pelamys  Brilnnich,  Ichth.  Massil.  17G8,  69,  not  of  L.  Syst.  Kst. :  ScomJber 
mediterraneus  Bioch  &  Schn.  1801,  23 :  Pelamys  aarda  Storer,  Fish.  Mass.  63 :  Pelamy$ 
tarda  Giinther,  ii,  367:  Sardapelamys  Gill.) 

675.  S.  chilensis  (Cav.  &  Val.)  J.  &,  Q.^Boniio  ;  Skip-jack;  Ikna, 

Dark  metallic  blue;  sides  dusky;  about  5  blackish  stripes  ranning 
obliquely  upward  and  backward  from  the  pectoral  region  to  the  npper 
edge  of  the  tail,  these  variable  in  number  and  direction.  Head  pointed, 
conical,  naked.  Maxillary  reaching  posterior  border  of  eye.  Pectorals 
placed  just  below  the  level  of  the  pupil,  scarcely  half  as  long  as  head. 
Gill-rakers  long,  strong,  about  Id  below  angle.  Corselet  moderately 
developed.  Head  3^ ;  depth  about  4.  D.  X VIU-I,  12-VIII ;  A.  II, 
11-YI.  L.  2-3  feet ;  weight  16  pounds.  San  Francisco  to  Patagonia 
and  Japan;  abundant  northward  in  summer;  very  similar  to  the  pre- 
ceding but  with  the  spinous  dorsal  always  shorter. 

(Pelamya  chilensis  Cuv.  &,  Val.  viii,  163:  Pelamys  lineolata  QiiBxd,  U.  8.  Poo.  R.  R. 
8arv.  Fish.  106:  Pelamya  chilenHa  Giinther,  ii,  106:  Pelamya  arientalis  GUnther,  ii,  106.) 

317.-ORCiri«U§  CuYier. 

Tunnies. 

{Thynnus  Cuvier,  1817,  preoccupied  in  entomology.) 
(Cavier,  R^gne  Anim.  2d  ed.  1829:  type  Scomber  thynnus  L.) 

Body  oblong,  robust,  with  very  slender  caudal  peduncle.  Head  ooo- 
ical.  Mouth  wide,  with  one  series  of  small,  conical  teeth  in  the  jaws  aod 
bauds  of  minute  villiform  or  sand-like  teeth  on  the  vomer  and  palatines 
Scales  present,  those  of  the  pectoral  region  forming  an  obscure  corselet 
First  dorsal  of  12~I5  spines  which  grow  gradually  shorter  backwaid,  the 
interval  between  last  spine  and  second  dorsal  slight ;  second  dorsal  and 
anal  short  and  rather  high,  each  with  8-10  finlets;  veutrals  moderate; 
pectorals  moderate  or  very  long,  rather  below  the  level  of  the  eye.  Ver 
tebr»  normal,  the  lower  foramina  very  small.  Fishes  of  the  open  seMs; 
often  attaining  a  very  great  size,  {dpxu^oiy  an  ancient  name  of  0.  Ilf»- 
nu8.) 

a.  Pectoral  fins  sabre-sbaped,  reaching  beyond  end  of  second  doraaL    {Alkktrm,) 
676*  O.  alalonga  (Gmel.)  Risso. — Albioore;  AHlonghi;  Germon, 

Bright  metallic  steel-blue;  belly  bluish  silvery;  flns  eoloiedlikelte 
body;  pectorals  blackish,  with  silvery  lustre.  Body  little  eompnmB^ 
regularly  elliptical,  its  weight  great  in  proportion  to  the  leDftlu   Sd 
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strongly  keeled,  broader  than  deep.  Corselet  indistinct.  Scales  rather 
large.  Pectoral  reaching  beyond  second  dorsal  and  anal,  inserted  a 
little  below  level  of  pupil,  its  base  a  little  wider  than  the  large  eye; 
ventrals  short.  Head  3J ;  depth  3 J.  D.  XIY-II,  12-VIII ;  A.  II,  12- 
VII.  L.  3  feet  5  weight  15-20  pounds.  In  all  warm  seas,  in  the  open 
ocean;  abundant  in  summer  in  the  Mediterranean  and  about  the  Santa 
Barbara  Islands;  occasional  on  our  Atlantic  coast. 

(Scomber  alatunga  Gmel.  Syst.  Nat.  1788, 1330,  misprint  for  alalonga,  fide  Cav.  &  Val. : 
Tkynnvs  alaloftga  Cuv.  &  Val.  viii,  120:  Thynnus  pacificus  Cuv.  &,  Val.  viii,  133: 
Tkynnit8  albacora^  alalonga,  and  pacificus  Gtinther,  ii,  36.%,  36G :  OrcynuB  pacificus  Cooper, 
Ttoc,  Cal.  Acad.  Nat.  Sci.  18G3,  75:  Orcynus  germo  LUtken,  Spolia  Atlantica,  1880, 473.) 

a.  Pectoral  fins  comparatively  short,  not  reaching  beyond  the  end  of  the  spinous  dor- 
sal.   {Tunnies,) 

^7T*  O*  Uiynnus  (Linn.)  Poey. — Tunny;  Horse  Mackerel;  Alhieore, 

Dark  blue  above;  below  greyish  with  silvery  spots*  Mouth  rather 
large ;  posterior  margin  of  preopercle  somewhat  shorter  than  inferior. 
Eye  small.  Dorsal  and  anal  falcate;  caudal  very  widely  forked;  pec- 
torals reaching  nearly  to  end  of  spinous  dorsal.  Head  3|  in  length ; 
depth  4.  D.  XIV-I,  13-IX;  A.  1, 12-.YIII.  Forth  Atlantic,  on  both 
coasts;  the  largest  of  the  Scombridw,  reaching  a  length  of  10  feet  or 
more  and  a  weight  of  half  a  ton. 

(Scomher  thynnus  Linn.  Syst.  Nat.:  Thynnus  secundo-dorsaJis  Storer,  Fish.  Mass.  65: 
Thynnus  thynnus  GUnther,  ii,  362:  Tnynnus  vulgaris  C.  &V.  viii,  58:  Thynnus  hrachyp' 
terms  and  coretta  GUnther,  ii,  363.) 

918.— KUTHYMHTUS  Ltttken. 
Little  Tunnies. 

(Thynnus  LiLtken :  Thynnichthys  Giglioli ;  both  names  preoccupied.) 
(I^tltken  MSS.  in  Epist.  Fob.  1881 :  type  Thynnus  thunnina  C.  &.  V.) 

This  genus  differs  from  Orcynus,  according  to  Liitken*,  "  (1)  in  the 
al>sence  of  teeth  on  the  vomer ;  (2)  by  the  complete  absence  of  scales 
onteide  of  the  corselet,  while  in  the  Orcyni  of  the  same  size  the 
skin  is  covered  with  small  scales;  the  limits  of  the  corselet  in  the 
Tunny  and  Albicore  are  obscure,  so  that  it  cannot  properly  be  said 
tiiat  they  have  distinct  corselets;  and  (3)  by  an  important  osteological 
character,  namely  the  peculiar  development,  in  the  form  of  a  net- work  or 
trelliSy  of  a  portion  of  the  abdominal  part  of  the  backbone,  between  the 
vertebras  proper  and  the  hoBmapophyses.  This  organization  is  common 
to  2%.  thunnina  (alliteratm)  and  Th,  pelamysj  and  is  found  modified  in 


Spolia  Allaniicay  1880,  596. 
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the  genus  AuxvtJ"     Species  of  smaller  size  than  the  Tannies,  mostly 
l>elagic.    {Baird.)    (ew,  true;  ^^wo?,  tunny.) 

6T§.  E.  alltteratas  (Raf.)  J.  &  Q.— Little  Tunny;  AUncore, 

Bluish  above  with'  wavy,  blackish,  longitudinal  streaks;  silvery 
below.  Inferior  margin  of  preoperculum  half  longer  than  posterior. 
Dorsal  spines  moderate ;  pectorals  reaching  the  vertical  from  the  ninth 
dorsal  spine.  Head  32  in  length  ;  depth  4!.  D.  XV-I,  12-VIII ;  A. I, 
12- VII.    Atlantic  Ocean  ;  occasional  on  our  coast. 

(Scomber  alliterate  Raf.  Caratteri  <U  Alcnni  Nuovi  Geaeri,  1810,  46 :  ThynnuM  afnUj 
ihanninaj  and  breviro^tris  GUuther,  ii,  363-!U>o.) 

679.  E*  pelamys  (L.)  LUtkeii. — Oceanic  Bonito, 

Back  bluish  ;  on  each  side  of  the  belly  4  brownish  longitadinal  bands. 
Length  of  posterior  margin  of  the  preoperculum  1§  in  that  of  the  in- 
ferior. Pectoral  reaching  the  vertical  from  the  tenth  dorsal  spine;  dor- 
sal spines  rather  feeble.  Ilead  3J;  depth  4  (to  fork  of  caudal).  D. 
XV-I,  12  + VIII;  A.  II,  12  +  VIL  {Oilnther.)  Tropical  seas*;  occa- 
sional  on  our  Atlantic  coast. 

{Scomber pelamijs  L.  Syst.  Nat.:  Thynnus  pelamys  Giiuther,  ii,  365:  TkynnuM pelamyi 
Cuv.  et  Val.  viii*,  113.) 

Family  LXXV.— CARANGID^. 

The  Pilot  fishes. 

Scombroid  fishes,  with  the  body  more  or  less  compressed  and  often  ele- 
vated, sometimes  naked,  or  more  usually  covered  with  small,  thin,  cycloid 
scales.    Head  compressed,  the  occipital  keel  prominent,  usually  trench- 
ant.   Mouth  of  varying  size,  the  dentition  various,  the  teeth  generally 
small ;  premaxillaries  usually  protractile ;  maxillary  with  or  without  i 
supplemental  bone ;  preopercle  ur.ually  entire  in  the  adult',  in  the  vwy 
young  armed  with  three  or  more  spines.*    Lateral  line  complete,  anteri- 
orly arched,  the  posterior  part  straight,  sometimes  armed  with  bony 
plates.    Dorsal  fins  more  or  less  separated,  the  spinous  part  rather  weak, 
the  spines  usually  depressible  in  a  groove;  anal  fin  long,  similar  to  tte 
soft  dorsal,  alwuys  preceded  by  two  stiff  spines,  usually  separate,  bat  is 
the  young  often  more  or  less  connected  with  the  fin  or  with  each  other; 
these  sometimes  disappear  with  old  age,  and  sometimes  the  spinonB  div- 
sal  also  vanishes ;  often  a  procumbent  spine  before  the  dorsal  fin;  Ten- 
tral  fins  thoracic,  well  developed,  1, 5;  caudal  i>eduncle  very  dendeTitte 
fin  widely  forked ;  pectoral  fins  narrow.    Gill-openings  very  wide,  te 
membranes  usually  not  united,  free  from  the  isthmus.    GiUsd^ariit 

*  For  an  account  of  the  transformations  of  yarions  membera  of  fids  ^uaXijf  imU^ 
ken,  Spolia  AtlantUxiy  1880. 
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behind  the  last  Gillrakers  usually  long.  Branchiostegals  commonly 
7.  Air-bladder  present,  often  bifurcate  behind.  Pseudobranchire  large, 
present  in  all  our  genera,  sometimes  disapi>earing  with  age.  (Esopha- 
gus unarmed.  Pyloric  cceca  generally  numerous.  Vertebrae  fewer  than 
in  the  Scomhridce^  about  25  in  number.  Coloration  generally  metallic 
and  silvery.  Genera  25;  species  about  180,  abounding  in  warm  seas, 
often  moving  northward  in  summer,  like  the  Scombridce,  Most  of  the 
sjiecies  are  widely  distributed,  and  nearly  all  are  valued  as  food. 

(Caranglda  pt.  Giintlior  ii,  417-485,  exclusive  of  certain  genera.) 

*  Lateral  line  armed  with  bony  keeled  plates,  at  least  posteriorly.    (Carangitue.) 

a.  Armature  of  lateral  lino  extending  its  whole  length Tracuukus,  219. 

aa.  Armature  of  lateral  lino  on  its  straight  post-erior  portion  only. 

b.  Dorsals  and  anal  each  with  a  detiiched  finlet Decapterus,  220. 

bb.  Dorsal  and  anal  without  finlets. 

c.  Spinous  dorsal  develojjeii Caranx,  221. 

cc.  Spinous  dorsal  rudimentary  or  disappearing  with  ago ;  scales  rudimentary. 

Blepuaris,  222. 
^*  Lateral  lino  unarmed. 

'   d.  Premaxillaries  protractile. 

e.  Anal  fin  about  equal  to  the  soft  dorsal,  its  base  longer  than  the  abdomen ; 

tail  not  keeled. 

/.  Thoracic  region  treuchant ;  body  excessively  compressed. 

y.  Dorsal  outline  more  convex  than  the  ventral  outline ;  profile  very  steep; 

head  very  short  and  high;  preorbital  very  deep.    {SelenincB,) 

Selkxe,  223. 

gg.  Dorsal  outline  less  convex  than  ventral ;  profile  not  steep ;  preorbital 

moderate.    (  Ch  Joroecombrina. ) Culoroscombrus,  224. 

ff.  Thoracic  region  not  trenchant;  body  moderately  compressed.     {Tra- 

chynotinw,) 

h.  Forehead  convex .Traciiynotch,  225. 

ee.  Anal  fin  much  shorter  than  the  soft  dorsal,  its  base  not  longer  than  the 

abdomen ;  tail  keeled.     {SerioUna,) 

i,  Finlets  none. 

j.  Dorsal  spines  free,  in  adult Naucrates,  226. 

jj.  Dorsal  spines  connected  by  membrane Skriola,  227. 

«i.  A  two- rayed  finlet  behind  dorsal  and  anal Elaoatis,  22H. 

dd,  Premaxillaries  not  protractile ;  dorsal  and  anal  with  finlets ;  maxillary 

very  narrow,  without  distinct  supplemental  bone.     {Scombroid 

dince.) Scombroides,  229. 

919.— TRA€I1UBUS  Rafinesque. 

Saurels, 

(Bafioesqne,  Indlced'Ittiologia  Siciliana  1810, 20 :  type  Scomber  trackurus  L.  =  Trachurus 
$aiiru9  Raf.) 

Sody  rather  elongate,  somewhat  compressed,  not  elevated,  tapering 

to  a  slender  caadal  peduncle,  which  is  as  broad  as  deep.    Scales  x)resent, 

not  verj*  smalL    Lateral  line  armed  throughout  with  plates,  those  on  the 

.caudal  pedoncle  larger  and  spinous;  an  accessory  dorsal  branch  to  the 

lateral  line.  Snout  rather  long.  Mouth  moderate.  Minute  teeth  mostly 
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in  single  series  on  jaws,  vomer,  and  palatines.  Dorsals  two,  the  fint 
preceded  by  a  procumbent  spine.  No  finlets.  Two  strong  spines  before 
the  anal,  connected  by  membrane.  Pyloric  co&ca  nnmeroos.  In  all 
warm  seas,  {rpa^^oupu^j  the  ancient  name  of  T.  saurua;  from  rpaxo^^ 
rough;  oupa^  tail.) 

680*  T.  symioetricus  (Ayres)  Girard. — Horse  Afackerl, 

Similar  to  T.  saurus^  but  slenderer  and  less  compressed.  Arch  of 
lateral  line  longer,  as  long  as  straight  part,  the  junction  of  the  two  mudi 
beyond  tip  of  pectoral ;  plates  on  the  anterior  part  small,  crowded,  thdr 
height  less  than  half  eye.  Head  SJ;  depth  4§.  D.  VIII-I,  31;  A. 
II-1, 27 ;  Lat.  1.  48  +  47.  Coast  of  California,  from  San  Francisco  soath- 
ward ;  very  abundant  in  summer. 

{Caranx  symmetricus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1855,  62;  Girard,  Pao.R.  B. 
Siirv.  Fibh.  107.) 

981.  T.  sauru^Raf. — Horse  Mackerel;  Skipjack;  Saureh 

Greenish,  sides  silvery ;  a  dusky  opercular  spot.  Body  more  com- 
pressed and  deeper  than  iu  the  preceding.  Head  rather  long.  Hoath 
moderate,  the  maxillary  reaching  the  front  of  eye.  Eye  large,  equal  to 
snout,  4  in  head ;  arch  of  lateral  line  short,  reaching  scarcely  beyond  pe^ 
toral,  1^  in  straight  part,  the  plates  high,  nearly  as  high  anteriorly  as 
posteriorly,  their  height  more  than  half  eye.  Head  3J ;  depth  4.  D« 
YIII-I,  29;  A.  II-I,  28;  Lat.  1.  40  +  37.  L.  1  foot.  Soathem  Europe; 
occasional  on  our  South  Atlantic  coast. 

{Soomher  trachurus  Liuu.  Syst.  Nat.  i,  1758 :  Caranx  traohvrua  Loc^pMe,  iii,  63:  f  G0^ 
anjcomorus  plumierianus  Lacdp.  Hist.  Nat.  Poiss.  ili,  84 :  ^Selar  japonioms  Bleeker,  YeA> 
Bat.  God.  xx,  vi,  JapaD,  pi.  8 :  Trachurus  saurus  Rafincaquo,  1.  c.  20:  TradkWMitndmP^ 
GUnthei,  ii,  419. 

990.  DE€APTERUS  Bleeker. 

Mackerel  Scads. 

(Bleeker,  Natoiirk.  Tydschr.  1855,  v,  417:  type  Caranx  kutra  Cuv.  A  Val.) 

Body  elongate,  little  compressexl,  almost  perfectly  flisiform.  H«ii 
short,  pointed.  Mouth  rather  small ;  jaws  abont  eqna!,  the  dentit^ 
feeble.  A  supplementary  maxillary  bone.  Premaxillaries  protractik 
Scales  moderate,  enlarged  and  spinous  along  lateral  line  jKwterioitn 
second  dorsal  and  anal  each  with  a  single  detached  finlet;  free  tf' 
spines  very  strong.  Abdomen  rather  shorter  than  anal  fin.  OQl-nkfll. 
long  and  slender.  Species  numerous,  {dsxd^j  ten ;  9rrc/>dv,  fin ;  theralxM 
ten  fins,  counting  the  spurious  finlets  and  excluding  the  free  flpiMi) 

6§3«  D«  piinctatus  (Agassiz)  Gill. — Scad;  Round  Rabin, 

Bluish  above,  silvery  below ;  a  dark  opercular  spots    ^ye  ittWvpj 
small,  shorter  than  snout,  about  equal  to  tJie  width  of  oheelDi  €r  tto  k* 
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I  space.  Maxillary  reaching  front  of  eye.  Teeth  on  vomer  and 
I  none  on  tongne;  teeth  in  jaws  in  single  series.  Lateral  line 
led ;  arch  of  lateral  line  nearly  as  long  as  straight  part.  Scutes 
3,  deepy  crowded,  aboat  40.  Pectorals  short,  shorter  than 
(reast,  cheeks,  and  top  of  head  scaly.  Depth  5  in  length; 
D.  Vin-I,  30-1;  A.  II-I,  24-L  L.  12  inches.  Few  York  to 
}  Indies ;  not  common  on  our  coast. 

punctaUu  Agassiz,  Spix.  Pise.  Bros.  1829, 108 :  Caranx  punctaiue  Giinther, 
macarellus  (Cav.  <&  Val.)  GWh— Mackerel  Scad, 

\  plumbeous  below;  a  small  black  spot  on  the  opercle.  Lat- 
nearly  straight.  Head  5;  depth  6.  D.  VIII-1, 33-1;  A.  II— I, 
Ltes  25.  {OUnther.)  Warm  parts  of  the  Atlantic,  northward 
3od ;  scarce  on  our  coast. 

maoarellua  Cay.  &  Val.  ix,  40:  Caranx  maoarelUu  GUnther,  ii,  426.) 

991.— CARAHTX  Lac^pMe. 
Crevallea. 

%rangops,  Caranguif  Paratracius,  and  Trachurope  GiU ;  Caranx,  Onathanodon, 
SeUuTf  CarangaideSf  CarangichihySf  etc.  Bleeker.) 

»n;  Lac^pMe  Hist.  Nat.  des  Poiss.  1802,  iii,  72:  type  Scomber  8pecio9U9 
nk&L) 

>vate  or  oblong,  compressed,  the  back  sometimes  considerably 
sometimes  little  arched.  Head  moderate  or  rather  large,  more 
>mpressed.  Mouth  moderate  or  large,  oblique;  maxillary  with 
vejoped  supplemental  bone,  extending  to  below  the  eye.  Fre- 
es protractile.  Teeth  variously  developed ;  sometimes  minute, 
,  and  deciduous  {Caranx)^  sometimes  with  an  outer  row  of 
teeth  {Selarj  etc.)  or  with  small  canines  (Carangua)'^  villiform 
3n  present  on  vomer,  palatines,  and  tongue.  Gill-rakers  long, 
e,  with  an  adipose  eyelid.  Dorsal  spines  rather  low,,  connected ; 
orsal  long,  elevated  in  front;  both  fins  depressible  in  a  groove. 

similar  to  second  dorsal  and  nearly  as  long,  preceded  by  two 
iTong  spines,  its  base  longer  than  the  abdomen.     Caudal  fin 

forked,  the  peduncle  very  slender.  Ventral  fins  moderate; 
I  fiJcate;  no  finlets.  Scales  present,  usually  ver^  small.  Lat- 
wifh  its  posterior  portion  armed  with  strong  bony  plates,  which 
*g6r  on  the  tail,  each  plate  armed  with  a  spine;  a  short  dorsal 
»f  lateral  line,  usually  present.  Preopercle  entire  iu  the  adult, 
Ji  tiie  youngi  usually  with  a  membranaceous  border.  Sjjieciiea 
olL  Not  Mas.  Ko.  16 28 
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very  numerous  in  all  warm  seas,  most  of  them  valued  for  food.  As  here 
understood,  this  genus  includes  a  considerable  variety  of  forms,  differing 
in  the  dentition  and  in  the  shape  of  the  body.  Its  members  seem,  bow- 
ever,  to  form  an  almost  unbroken  series  from  one  extreme  to  another. 
{xdpa,  head.  ^'A  cause  de  I'espece  de  prominence  que  presente  lenr  tete, 
de  la  force  de  cette  parti  j,  de  I'eclat  dont  elle  brille,  et  d'ailleurs  i)oar 
annoncer  la  sorte  de  puissance  et  de  domination  que  plusieurs  ossenx 
de  ce  genre  exerceut  sur  un  grand  nombre  des  poissons  que  frequcnteot 
les  rivages''  Lacipede). 
Our  species  may  be  divided  as  follows : 

a.  Teetb  present,  small,  nearly  uniform,  or  the  outer  somewhat  enlarged ;  do  caoiim. 
CSelar  Bleeker.) 

h.  Body  fusiform,  elongate cmmenapktkmii 

hh.  Body  ovate  or  subfusiform. 
0.  Depth  one-third  or  less  than  one-third  the  length  to  base  caudal. 

piBqueiu$;  cabaJlMt; 

cc.  Depth  more  than  one-third  the  length beani ;  faleatm. 

aa.  Teeth  unequal :  lower  jaw  with  small  canines.    (  Carangutt) .fallax;  kipjmt. 

a.  Teeth  present,  small,  nearly  uniform ;  the  outer  row  sometimes  enlarged ;  nocanincib 
(Selar*  Bleeker.) 
(.  Body  fusiform,  elongate.    iTrachurops  Gill.) 

6§4.  €•  crumenopbtlialnias  (Bloch)  Jjoc^Goggler;  Big-cyci  Scad, 

Bluish  olive  above,  silvery  below,  a  faint  opercular  spot.  Body  ob- 
long-elongate, little  compressed,  the  back  not  elevated.  Head  elongate, 
rather  pointed,  the  lower  jaw  projecting;  maxillary  reaching  ])ast  tlie 
front  of  the  eye,  which  is  very  large,  longer  tlian  snout,  ^bout  3  in  head. 
Eye  much  deeper  than  the  cheeks  and  greater  than  the  iuterorbital 
width.  A  single  series  of  small  teeth  in  each  jaw ;  very  weak  teeth  oa 
vomer  and  palatines )  a  patch  of  teeth  on  tongue.  Shoulder-girdle  near 
isthmus  with  a  fleshy  projection,  iir  front  of  which  is  a  deep  CT088-ftl^ 
row  J  adipose  eyelid  largely  developed.  Scales  comparatively  laifC: 
Cheeks  and  breast  scaly.  Gill-rakers  long,  numerous.  Lateral  line 
scarcely  arched,  its  scutes  weak,  but  little  carinated.  Dorsal  spiiM 
siender;  free  anal  spines  strong;  pectorals  falcate,  nearly  as  long  « 
head.  An  angle  at  lower  posterior  part  of  opercular  region  as  in  CbiftiL 
Head  3^;  depth  3^.  D.  YIII-I,  26;  A.  JI-I,  22;  scutes  35.  Cape  Cod 
to  Miidagascar;  abundant  in  tropical  seas. 

(Scomber  erumenophthalmua  Bloch,  taf.  343;  GUnthory  li,  4^:  T^rackmropt  €n 
ihalmua  Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  14(S2,  431.) 

hb.  Body  OFate  or  subfusiform. 

c  Depth  oue-third  or  less  the  length  to  base  of  caadal. 

*  Bleeker,  Natuurk.  Tydschr.  1856,  ▼,  417. 
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695.  €•  pisqaetas  Cav.  &,  Yal.—CrevalU. 

Greenish  olive,  golden  yellow  below ;  a  black  blotch  on  opercle.  Body 
oblong,  moderately  elevated,  the  dorsal  and  ventral  outlines  about 
equally  arched.  Profile  forming  a  uniform  curve.  Snout  rather  sharp. 
Mouth  slightly  oblique,  a  little  below  axis  of  Ixxly.  Maxillary  reaching 
about  to  middle  of  orbit.  Teeth  comparatively  large ;  a  single  sei-ies  in 
lower  jaw ;  upper  jaw  with  an  inner  series  of  smaller  teeth ;  no  canines ; 
teeth  on  vomer,  palatines,  and  tongue.  Eye  rather  small,  shorter  than 
snout,  3^  in  head.  Gill-rakers  long,  numerous.  Pectoral  as  long  as 
head,  barely  reaching  anal,  its  broad  basal  part  half  its  length.  Scales 
moderate ;  cheeks  and  breast  scaly.  Top  of  head  naked,  with  series 
of  mucous  pores;  Lateral  line  with  a  weak  arch  anteriorly,  which  is 
about  half  length  of  straight  portion.  Lateral  scutes  numerous,  devel- 
oped on  whole  straight  part  of  lateral  line.  Head  3^;  depth  3.  D. 
VIII-I,  24 ;  A.  II-I,  19 ;  Lat.  I.  50  (scutes).  L.  1  foot.  Cape  Cod  to 
West  Indies;  the  most  abundant  of  the  Carangidce  on  our  Atlantic 
coast  northward. 

(Cnv.  &,  Val.  ix,  97:  Caranx  hippo*  Holbr.  Iclith.  S.  C.  1830,  90:  Parairaotu*  pisque- 
tm»  Gill|  Proc.  Acad.  Nat.  Sci.  Pliila.  ldC2,  43*2 :  Caranx  chrynot  GUnther,  ii,  445.) 

•86*  €•  caballus  GUDther. 

Greenish  above,  silvery  below ;  a  black  blotch  on  the  opercle,  none 
elsewhere.    Form  of  C.  pisquetus ;  rather  elongate,  not  greatly  com- 
pressed }  the  dorsal  and  ventral  outlines  regularly  and  nearly  equally 
arched ;  a  low  occipital  carina;  a  prominent  supraocular  ridge.    Scales 
comparatively  large,  the  scaly  sheaths  of  the  vertical  tins  well  developed. 
Cheeks  and  upper  part  of  opercles  scaled ;  breast  scaled,  jaws  naked. 
Xeeth  in  a  narrow  band  above,  those  in  front  somewhat  enlarged,  those 
of  lower  jaw  mostly  in  one  series ;  feeble  teeth  on  tongue,  vomer,  and 
palatines.    Mouth  rather  small,  the  jaws  nearly  equal ;  maxillary  reach- 
ing  ftont  of  pupil.    Eye  large,  ^  in  head,  the  adipose  eyelid  unusually 
developed.    Oill-rakers  numerous,  very  long  and  slender,  28  below  angle. 
Curve  of  lateral  line  low,  the  straight  part  beginning  under  first  ray  of 
second  dorsal^  at  a  distance  rather  more  than  length  of  head;  length  of 
arcli  If  in  straight  part    Scutes  of  lateral  hue  strong.    Pectoral  fins 
very  long,  slender,  and  falcate,  their  length  considerably  more  than  that 
of  the  head ;  a  little  less  than  3  times  in  length  of  body,  their  tips  reach- 
xag  fourth  anal  ray;  the  broad  basal  part  forming  little  more  than  one- 
third  the  total  length  of  the  fin;  ventrals  short;  a  concealed  spine 
licforo  dorsal;  second  dorsal  and  anal  a  little  elevated  in  front,  the  long- 
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est  ray  nearly  half  length  of  head,  the  last  rays  of  the  fln  scarcely  rising 
above  the  scaly  sheath.  Head  4 ;  depth  3}.  D.  VIII-I,  24 ;  A.  II-I, 
21;  Lat.  1.  41  (developed  scutes).  San  Diego,  GaL,  to  Soath  America. 
(Description  from  original  types  of  T.  hoops,) 

iTrachurus  boopa  Girard,  U.  S.  Pac.  R.  R.  Sarv.  Fish.  1859,  108,  not  Carumx  hoopitoi 
C.  &  V. :  Caranx  caballus  GUnther,  Trans.  Zool.  Soo.  Lond.  1869,  431 :  Caramx  girardi 
Steiudachner.) 

6§7.  €.  cibi  Poey. 

Dusky  bluish,  golden  below,  without  spots.  Body  rather  elongate,  not 
elevated,  muzzle  pointed.  Profile  regularly  curved.  Maxillary  reaching 
front  of  eye.  Teeth  villiform  on  jaws,  vomer,  and  palatines.  Breast 
and  vertical  fins  scaly.  Last  spine  of  dorsal  short,  strong,  free.  Pee- 
torals  as  long  as  depth  of  body,  falcate ;  ventrals  short.  Eye  4^  in 
head.  Head  3^  $  depth  3.  D.  YIII-I,  25 ;  A.  II-I,  22.  West  Indies, 
north  to  Florida. 

(Poey;^emoria8,  ii,  224,  1658.) 
CO,  Depth  more  than  one-third  the  length. 

6§8«  €•  beani  Jordan. 

Silvery,  bluish  above;  no  black  spot  on  opercles  or  fins;   spinoos 
dorsal  and  axil  dusky.    Body  ovate,  deep  and  compressed,  somewhat 
elliptical ;  the  profile  anteriorly  not  elevated,  forming  an  even  carve  con- 
tiuuous  from  the  snout  to  the  base  of  the  dorsal,  the  snout  therefore  not 
blunt.    Top  of  head  not  much  compressed.    Premaxillaries  ou  the  level 
of  the  lower  edge  of  the  pupil ;  maxillary  not  reaching  to  opposite  the 
front  of  the  pupil.    Teeth  rather  small,  in  a  narrow  band  on  each  jav, 
without  distinct  canines;  villiform  teeth  on  tongue^  vomer,  and  palatineti 
Cheek  about  as  deep  as  the  eye,  which  is  rather  small,  oonsiderab^ 
shorter  than  snout ;  adipose  eyelid  little  developed.    Gill-rakers  kmg. 
Breast  entirely  scaly ;  soft  parts  of  the  vertical  fins  densely  covered  with 
small  scales.    Pectoral  fin  falcate,  a  little  shorter  than  the  head,  reach- 
ing past  the  front  of  the  anal ;  caudal  equally  forked.    Plates  of  latoel 
linesman.    Head  3^;  depth  2^.    D,  YIII-I,  27;  A.  II-I,  23;  LatLSS. 
Beaufort,  North  Carolina. 

(Jordan,  Proc.  U.  S.  Nat.  Mu8.  1880,  486.) 

689.  €•  faleatif  9  Holbr. 

Greenish  above  with  blue  reflections)  sides  and  below  golden  er 
silvery ;  caudal  fin  yellow,  inner  edge  of  upper  lobe  black ;  a  Uaok  nil' 
lary  spot,  opercle  faintly  blotched.  Body  oval,  much  nomjrooscfl,  vM 
the  axis  nearly  midway  between  the  back  and  belly;  proAle 
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vex.  Mouth  very  small,  oblique,  the  maxillary  scarcely  reaching  the 
middle  of  the  orbit.  Head  small,  short,  about  as  deep  as  long.  Eye 
large,  as  long  as  snout,  3^  in  head.  Gill-rakers  shortish,  nither  strong, 
20  below  arch;  anal  spines  small,  the  second  longest;  upper  lobe  of  the 
caudal  falcate,  more  than  a  third  longer  than  the  lower.  Lateral  scutes 
numerous,  very  strong.  Teeth  rather  strong,  in  one  series  in  each  jaw; 
teeth  on  tongue  fewer  none;  those  on  vomer  and  palatines  minute, 
deciduous;  scales  small;  cheeks  naked,  breast  scaly;  lateral  line  strongly 
arched,  the  arch  about  one-third  the  straight  portion ;  scaly  sheaths  of 
dorsal  and  anal  very  high,  extending  the  whole  length  of  fin.  Pectoral 
&lcate  longer  than  head,  reaching  anal.  Head  4^;  depth  2^.  D. 
VII-T,  28;  A.  II-I,  25;  Lat  1.  (scutes)  about  50.  West  Indies  north- 
ward; not  common. 

(Holbrook,  Ichth.  8.  C.  1860,  94 :  Caravx  amhlyrhynchus  Gnnther,  ii,  441,  pt.  not 
of  C.  dt  v.:  Carangops  falcatus  GiU,  Proo.  Acad.  Nat.  Sci.  Phila.  1862,  431.) 

oo.  Teeth  unequal ;  lower  Jaw  with  small  canines.    (Carangus,*  Grd.) 

:  •IHI.  C.  fallax  C.  &  V. 

Bluish,  sides  golden  or  silvery,  a  very  small,  black  opercular  spot. 

Form  of  C.  hippusj  but  the  profile  not  so  strongly  arched.    Teeth  as  in 

<7«  hij^pus.    Breast  entirely  scaly ;  anterior  part  of  soft  dorsal  fin  black; 

no  8XK>t  on  the  x>^torals.    Scutes  present  on  whole  of  straight  part  of 

Jateral  line;  arched  part  of  lateral  line  1§  in  straight  part;  an  abrupt 

angle  at  Junction  of  the  two  parts.    Pectoral  shorter  than  head,  max- 

illaxy  reaching  i)osterior  edge  of  pupil ;  cheek  and  upper  parts  of  opercles 

Bcaly;  scaly  sheaths  of  fins  little  developed.    Head  3f ;  depth  2 J.    D. 

VIII-I,  22;  A.  II-I,  IG;  Lat.  1.  35  (scutes).   Warm  seas,  north  to  South 

Carolina;  not  common. 

(Cut.  &  Val.  is,  95:  Caranx  hippos  Gttnther,  ii,  449:  Caranx  rwhardi  Holbr.  Ichth. 
a.  C.  laeo,  96.) 


JUm  C*  bippas  (L.)  Giinther.— CreraZ/^;  Horse  CrevalU, 

Olivaceous  above;  sides  and  below  silvery  or  golden ;  a  distinct  black 
^  Uotch  on  oi)ercle  and  one  on  lower  rays  of  pectorals,  the  latter  some- 
:  times  wanting ;  axil  of  pectoral  dusky ;  anterior  edge  of  dorsals  black ; 
^  upper  edge  of  caudal  peduncle  dusky.  Body  oblong,  the  anterior  pro- 
" -file  very  strongly  arched.  Head  large  and  deep.  Mouth  large,  low,  and 
LTaearly  horizontal  below  axis  of  body;  lower  jaw  included;  maxillary 
^^iBXtending  to  nearly  opposite  posterior  border  of  eye.    Teeth  in  upper 

*  Giisidy  U.  8.  M«s.  Bound.  Sorv.  Ichth.  1629, 23;  i^^  Soombtr  caramgus  Bloch;  name 
modtfiealtai  of  Garaas. 
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jaw  in  a  broad  villiform  band;  an  outer  series  of  large,  wide-set,  coni- 
cal teeth )  teeth  of  lower  jaw  in  one  row,  a  distinct  canine  ou  each  side 
of  symphysis;  villiform  teeth  on  vomer,  pahitines,  pterygoids,  and 
tongne.  Lateral  line  with  a  wide  arch,  its  length  f  that  of  straight 
part ;  plates  not  covering  all  of  straight  part.  Dorsal  spines  short, 
rather  stoat;  procumbent  spine  obsolete.  Gill-rakers  stout,  not  veiy 
long,  15  below  angle.  Occipital  keel  sharp.  Eye  not  very  large, 
longer  than  snout,  4  in  head.  Pectoral  falcate,  longer  than  head. 
Breast  naked,  with  a  small  patch  of  scales  in  front  of  ventrals  only. 
Caudal  lobes  equal.  Head  3J ;  depth  2^ ;  Lat.  L  (scntp^s)  about  30. 
D.  yill-I,  20;  A.  II-1, 17.  Cape  Cod  to  West  Indies;  common  south- 
ward. 

(Scomber  hippos  L.  SyBt.  Nat:  Carangua  hippos  Gill,  Proc.  Acad.  Kat.  Sci.  Fhila.  19(0, 
4:)3 :  Caranx  defensor  Holbrook,  Ichth.  S.  C.  1H60,  87 :  Caranx  canimu8  Gttnther.  Tnm. 
Zool.  So€.  Lond.  1866,  432:  Scomber  carangus  Blocb,  taf.  340:  Scomber  ehrywoM  Ifitchill, 
Trans.  Lit.  aud  Phil.  Soc.  N.  Y.  i,  424:  Carangus  chrysos  Gill,  Proc.  Acad.  Nat.  Set 
Phila.  1862,  434:  Carangus  esculentus  Grd.  U.  S.  Hex.  Boand.  Sarv.  Ichth.  23:  Cmms 
carangus  GUnther,  ii,  448.) 

323.-BL.EPHARIS  Cnvier. 
CobbUr-Jishes. 

(GaZZiM  Lac^pbde,  preoccupied:  Scyris,  Hynnin  and  Gallichthys  Cav.  A  Yal.:  SUpkth 

richthys  Gill.) 

(Cuvier,  R^gue  Anim.  ii,  1817:  type  Zeus  ciliaris  Bloch.) 

Body  rhomboid,  deep,  strongly  compressed,  more  or  less  complete^ 
covered  with  minute  embedded  scales,  sometimes  apparently  naked; 
those  on  tlie  straight  portion  of  the  lateral  line  enlarged,  bony  and 
spinous,  as  in  Caranx^  but  less  developed.  Mouth  moderate^  wiA 
bands  of  villiform  te^th  on  jaws,  vomer,  palatines,  and  tongue.  Fint 
dorsal  fin  little  developed,  the  spines  short  and  rudimentaiji  moMf 
disapi)earing  with  age;  soft  dorsal  and  anal  similar  to  oach  other;  the 
first  five  or  six  rays  of  each  fin  elongate  and  filiform  in  the  yoang^  be> 
coming  shorter  with  age;  ventral  fins  elongate  in  yonn^;  on  tsMbk 
Caudal  peduncle  narrow ;  the  caudal  widely  forked.  Gill-rakets  BoA* 
erate,  stout.  This  genus  is  not  essentially  different  firom  (karmmB 
Warm  seas.    {^kz<papo<:^  cilinm.) 

699.  B.  crinitus  (Akerly)  Dckay. 

Bluish  above,  golden  yellow  below;  a  dark  blotch  on  opmk;  • 
black  spot  on  orbit  above;  a  black  blotch  on  dorsal  and  anal  in  ftMl 
Body  oval,  much  compressed,  highest  at  the  elevated  baaea  of  doMl 
and  anal  fins.    Preorbital  very  deep.    Month  nearly  horiaontdiB  te 
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adalt,  very  oblique  in  the  young.  First  rays  of  dorsal  and  anal  fila- 
iDentous,  exceedingly  long,  becoming  shorter  with  age.  Lateral  line 
with  a  wide  arch,  the  curved  portion  about  equal  to  straight.  Scaly 
sheath  of  fins  little  developed.  Scutes  become  stronger  and  blunter 
"with  age.  Ventrals  broad.  Occipital  keel  sharp.  Pectorals  long  and 
falcate,  longer  than  head.  Head  3 J  in  length;  depth  IJ  to  2.  D.  VI-I, 
10;  A.  II-I,  16.  Scutes  12.  Cape  Cod  to  South  America;  not  very 
abundant  northwards. 

(^Zeiu  crinitus  Akcrly,  Amcr.  Joar.  Sci.  xi,  144 ;  Dek.  N.  Y.  Fauna,  Fish.  123 :  Caranx 
mmior  GUnther,  ii,  454.) 

938.-SEIiENE  Lac<SpMe. 

Moon  fishes, 

( ArgyriosM  Ijac6i}h<[o:  Vomer  Cuvier.) 
(Ijac45pMe,  Hist.  Nat.  Poiss.  iv,  560,  1803:  typo  Selene  argentea  Lac.) 

Body  v^ry  closely  compressed  and  much  elevated,  the  profile  very 

oblique  or  nearly  vertical ;  edges  of  body  everywhere  trenchant,  especially 

anteriorly.     Head  short  and  very  deep,  the  opercle  very  short,  and  the 

preorbital  extremely  deep;  an  abrupt  angle  at  the  occipital  region. 

.Moath  rather  small;   premaxillaries  protractile,  fitting  into  a  notch 

between  the  bases  of  the  maxiliaries ;  maxillaries  broa^l,  each  with  a 

supplemental  bone.     Tongue  narrow,  free.     Teeth  minute,  on  jaws, 

tongue,  vomer,  and  palatines.    Gillrakers  long  and  slender.    Spines  of 

fins  usually  weak,  more  or  less  filamentoul^  in  the  young;  free  anal 

spines  immovable,  sometimes  obsolete  in  the  adult.    Soft  fins  falcate 

-or  not.    Noflnlets.    Head  naked.    Scales  minute.    Lateral  line  unarmed. 

.  Coloration  silvery.    ( (rsX^Ti,  the  moon . ) 

gk  Soft  donal  and  anal  with  tho  anterior  rays  much  produced  in  the  adult.    {Selene.) 
^     #0S«  S*  TOmer  (L.)  Liltken. — Moon-fish*,  Look  Down;  Horse-head, 

Bluish  above,  sides  and  below  silvery  with  golden  reflections ;  ante- 
rior edge  of  soft  dorsal  black ;  axil  dusky.  Diameter  of  eye,  length  of 
'opercle,  and  distance  froni  eye  to  profile  about  equal ;  eye  2  in  maxillary, 
S}  in  preorbital ;  mandibles  very  deep,  the  dentary  bones  thin,  approxi- 
mate ;  one  or  two  of  the  dorsal  spines  greatly  elongate  and  filamentous 
in  the  young,  short  in  the  adult ;  ventrals  variable  in  length,  usually 
about  as  long  as  the  eye  ir  the  adult,  variously  elongate  in  partly  grown 
specimens.  Head  3  in  length;  long  dorsal  rays  2;  pectoral  2J;  long 
juud  rays  2|;  depth  IJ.  D.  YII-I,  22;  A.  II-I,  20.  Warm  seas; 
father  common  southward,  north  to  Long  Island,  and  Lower  California. 

.    (jSw#  vinMr  Linn.  Syst.  Nat.:  Zeus  capillaris  Mitcli.  Trans.  Lit.  &  Pliil.  8oc.  N.  Y. 
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1815,  383:  Argyrioaus  vomer  Giiuther,   ii,  458:  Selene  argentea  Lab^pMe,  iv,'  560: 

Argyreineuepacifictu  Lockington,  Proc.  Cal.  Acad.  Nat.  Sci.  1876:  Selene  argeniea  (adalt) 

and  Argyrioeus  vomer  (partly  grown)  of  most  recent  writers.    Lfitken,  Spolia  Atlantica, 

1880,  547,  in  which  memoir  the  stages  of  growth  of  this  and  other  species  are  folly 
described.) 

.aa.  All  the  fins  very  low,  none  of  the  rays  produced  or  filamentous  in  the  adult.    (  Vo- 
mer* Cuvier.) 

604.  S.  sctipinnis  (Mitch.)  Lfitken.— Hbr«e  FUK 

Greenish  above,  below  golden  or  silvery.  Young  with  a  black  blotch 
at  origin  of  straight  part  of  lateral  line.  Body  oblong,  rhombic,  le89 
elevated  than  in  the  other  species ;  profile  anteriorly  nearly  vertical, 
highest  above  the  eye,  snoat  somewhat  protruding,  belly  most  arched 
in  the  young;  mouth  oblique;  maxillary  reaching  vertical  from  front  of 
orbit.  Ventral  fins  minute;  dorsal  and  anal  very  low,  especially  in  the 
adult,  the  long  rays  disapi)earing  very  early;  pectorals  falcate,  aboat  as 
long  as  head.  Head  SJ  in  length;  depth  1|.  D.  VIII-I,  21;  A.  II-I, 
17.  Tropical  America,  north  to  Cape  Cod ;  not  very  common  on  our 
coasts. 

{Zeus  aetapinnis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1R15,  384 :  Argyreioeue  eetipin- 
fUs  Glinther,  ii,  459 :  Vomer  hrowni  Cuv.  &  Val.  ix,  189 :  Vomer  hrowni  Dokay,  New  York 
Fauna,  Fish.  127;  LUtken,  Spolia  Atlantica,  1880,  543:  Vomer  curtus  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  1670,  119:  Argyreiosus  itnimaculatvs  BatcholdeT,)    . 


24.— €HIiOROS€0]!IBRUS  GirarcL 

(AHcropteryx  Agassiz,  preoccupied.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  168:  tyx>e  Seriola  coemopolUa  Cnv.  d^VaL 
=  Scomber  chryeurus  L. ) 

Body  oblong  ovate,  closely  compressed,  but  not  elevated ;  the  abdomen 
prominent  anteriorly,  its  curve  being  much  greater  than  the  curve  of  the 
back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle  very 
narrow,  the  fin  widely  forked.  Scales  «mall,  smooth.  Lateral  line  arched 
in  front,  unarmed.  Head  nearly  naked.  Preorbital  low.  Month  ratiier 
small,  oblique,  Iqwer  jaw  scarcely  projecting;  upi)er  jaw  protractile; 
maxillary  broad,  emarginate  behind,  with  a  large  supplemental  bone. 
Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly  in  single  series. 
First  dorsal  of  feeble  spines,  connected  by  membrane;  second  dorsal 
and  anal  long  and  low,  similar,  much  longer  than  the  short  abdomen. 
"So  fiulets.  Anal  spines  strong.  Yentrals  small;  x>^oral8  &lcate. 
Gill-rakers  long.    (;^Aa;/t>o?,  green ;  cxo/ilSpo<:^  mackerel.) 


*  Cuvier,  R^gae  Anim.  ii,  1817 :  typo  Vomer  hrowni  Cuv.  =  Zeue  Mffptenlt  Mitdiill: 
(Latin  vomer,  a  plowshare.) 


75.   CAEANGID-a: TRACHYNOTUS.  441 

.e9K.  €•  chrysaras  (L.)  Gill. 

OreeniBh  above,  Hides  and  below  golden;  caudal  peduncle  duaky 
above;  dark  opercular  and  axillary  spots;  inside  of  month  black.  Head 
rather  deeper  than  long;  opercles  very  short;  snout  short.  Mouth  very 
oblique;  maxillary  reaching  anterior  margin  of  eye;  eye  very  large, 
longer  than  snout,  about  3  in  head.  Caudal  peduncle  longer  than 
deep,  its  diameter  less  than  that  of  the  eye;  ventrals  very  small,  fitting 
into  a  groove  in  which  the  vent  is  situated;  pectorals  long,  falcate,  one- 
third  the  length.  Head  33  in  length;  depth  2^.  D.  VIII— I,  26;  A. 
11—1,26.  Gape  God  to  Lower  Galifornia  and  India ;  common  on  our 
South  Atlantic  coast. 

(Scomber  ohrifsurus  Linn.  Syst.  Nat.:  Micropteryx  chryaunu  GUnthcr,  ii,  460:  Seriola 
cotmopolita  Cuv.  &  Val.  ix,  219:  Seriola  ohloris  Holbrook,  Ichth*.  S.  C.  IHGO,  79:  Chlor- 
oacombrus  cariblceus  Grd.  Ichth.  U.  S.  Mex.  Boand.  Sarv.21.) 

935.— TRACHYHTOTUS  Lac^p^e. 

Pom^anos. 

(Bothrol€Bmus 'Holbrooki  Doliodon  OiraTd.) 
(Lac^pMe,  Hist.  Nat.  Poiss.  ii,  1800:  type  Chcetodon  glauous  Bloch.) 

Body  compressed,  moderately  elevated,  the  general  outline  ovate. 
Caudal  peduncle  short  and  rather  slender.  Abdomen  not  trenchant, 
shorter  than  the  anal  fin.  Head  moderately  compressed,  very  blunt,  the 
snout  abruptly  truncate.  Mouth  nearly  horizontal,  the  maxillary  reach- 
ing the  middle  of  the  eye;  premaxillaries  protractile;  maxillary  with- 
out distinct  sux)plemental  bone.  Jaws,  vomer,  and  palatines  with  bands 
of  villiform  teeth,  which  are  deciduous  with  age.  Preopercle  entire  in 
the  adult.  Gill-rakers  short.  Gill-membranes  considerably  uniteil. 
Spinous  dorsal  represented  by  six  rather  low  spines,  which  are  con- 
nected by  membrane  in  the  young  and  are  free  in  the  adult.  In  old 
si)ecimens  the  spines  appear  small  on  account  of  encroachments  of  the 
fle8h,  and  ultimately  often  disappear.  Second  dorsal  long,  elevated  in 
front;  anal  opposite  to  it  and  simflar  in  form  and  size;  two  stout,  nearly 
free  spines  in  front  of  anal,  and  one  connected  with  the  fin,  these  often  dis- 
appearing with  age.  Scales  small,  smooth.  Lateral  line  unarmed,  little 
arched;  no  caudal  keel.  "When  extremely  young  the  preoperculum  is 
armed  at  the  angle  with  three  large  spines,  and  smaller  ones  above  and 
below.  The  spinous  dorsal  is  developed  as  a  iierfect  fin,  and  teeth  are  pres- 
ent on  the  jaws  and  palatine  arch.  In  this  stage  the  species  has  never 
been  desciibed  by  previous  naturalists,  and  consequently  has  received  no 
namej  as  the  corresponding  stage  of  Naucrates  {Nauclerm)  has.    At  an 
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early  period  the  preopercular  spines  are  absorbed  into  the  snbstance  of 
tlie  preoperculnm  and  disappear.  The  spinous  dorsal  and  the  teeth  are 
still  retained.  In  this  condition  it  remains  for  some  time,  "^he  spinous 
dorsal,  however,  gradually  losing  its  relative  size,  while  the  soft  vertical 
fins  increase.  In  this  stage  the  species  belongs  to  the  genus  Doliodon 
of  Girard.  At  a  later  period  the  membrane  connecting  the  dorsal  spines 
has  become  obsolete,  and  the  species  then  represents  the  genus  Trachy- 
nottiSj  as  understood  by  Cuvler  and  Valenciennes,  and  others.  Finally, 
in  old  age,  the  teeth  of  the  jaws,  palate,  and  pharyngeal  bones  have  fallen 
out,  and  the  lobes  of  the  dorsal,  anal,  and  caudal  fins  attaifiied  their 
greatest  extension  and  become  pointed.  This  final  stiige  has  been  made 
known  by  Holbrook  under  the  new  generic  name  oi  Bothrolcemtis^  (Crill, 
Proc.  Acad.  ITat.  Sci.  Phila.  1862,  440).  The  pseudobranchiie  also  dis- 
appear in  old  specimens.  The  species  of  Trachytiotus  are  among  those 
most  highly  valued  as  food-fishes.    (^ioa;^y?,  rough;  vc5rMT,  ba<;k.) 

a.  Body  witboat  dark  bands. 

(.  Vertical  fins  without  black. 

696*  T*  carolinas  (L.)  Gill.— -ComnMii  Pompano. 

Uniform  bluish  above,  sides  silvery,  golden  in  the  adult,  without 
bands;  fins  plain  silvery  or  dusky.  Body  oblong  ovate,  elevated,  pro- 
file forming  a  gentle  curve  from  the  middle  of  the  back  to  the  snouts 
where  it  descends  abruptly.  Dorsal  and  anal  falcate,  their  lobes  reach- 
ing when  depressed  nearly  to  the  middle  of  the  fin ;  pectoral  reaching  to 
opposite  the  vent  Gill-rakers  short,  slender  in  the  young,  becominis: 
thick  in  the  adult.  Head  4;  depth  2^.  D.  VI-I,  25;  A.  II— I,  23.  L. 
18  inches.  West  Indies,  north  to  Cape  Cod;  the  most  valued  food-fish 
of  our  southern  waters. 

(Gastcro8teu8  Carolines  Linn.  Syst.  Nat.:  TrachjfnotuB  pampanus  Gtinthor,  ii,  484; 
Bothrolcemua  pampanu8  Holbrook,  Iclith.  8.  C.  1860,  81.) 

hb.  Vertical  fins  largely  black. 

097.  T.  ovatus  (L.)  Gthr. 

Bluish,  sides  silvery;  lobes  of  the  dorsal  and  anal  more  or  less  black. 
Body  comparatively  deep.  Head  about  4.  Depth  1 J  to  2.  D.  VI-I, 
19 ;  A.  II — 1, 18.  In  all  warm  seas ;  north  to  Virginia  on  our  Atlantio 
coast. 

{Gaaterosteus ovatus  L.  Syst.  Nat.;  GUntlier,  ii,  481.) 

698.  T.  iroreensts  C.  <&  V. 

Dorsal,  anal,  and  caudal  lobes  black.  Snout  obliquely  trancated; 
maxUlary  reaching  to  below  the  centre  of  the  eye;  anterior  rays  of  dor- 
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sal  and  anal  extending  beyond  the  middle  of  the  fins  when  depressed. 
Head  ^  in  total  length;  depth,  2|;  caudal  lobes  4.  D.  VI— I,  20;  A, 
Il-1, 17.  Florida  to  Africa.  {Giinther.)  Kot  evidently  different  from 
the  preceding. 

(Cuv.  &.  Val.  viii,  419;  Gliutber,  ii,  483.) 
aa.  Body  with  vertical  dork  bands. 

•09«  T.  H^laucus  Cuv.  Sl  Val. 

Bluish,  sides  golden,  with  four  narrow  blackish  vertical  bands,  the 
first  under  the  first  dorsal  spine,  the  second  under  the  fifth,  the  others 
nnder  the  soft  dorsal.  Dorsal  and  anal  fins  falcate,  much  elevated  ante- 
riorly, reaching  beyond  base  of  caudal ;  caudal  lobes  elongate.  Head 
3J;  depth  2.  D.  VI-1,  19;  A.  II-I,  18.  Pyloric  coeca  13.  Tropical 
seas,  north  to  Virginia  and  Lower  California. 

(Cuv.  &  Val.  viii,  400;  Glluther,  ii,  43:^;  Holbrook,  Ichth.  S.  C.  192.) 

936.— UTAUG BATES  Rafiuesqne. 
Pilot-fishes. 

(Xauclerus  Cuyier;  youug.) 

(Rafinesque,  Caratteri  di  Alcuni  Nnovi  Genori,  4&c.,  1810,  4i:  typo  Naucratea  conductor 

Raf.  =  Gastcro8t€U8  ductor  L. ) 

This  genus  differs  from  Seriola  only  in  the  reduction  of  the  spinous 
dorsal  to  a  few  (4  or  5)  low,  unconne<;ted  spines.  The  young  (Kauclerus 
Cuv.)  have  the  spines  of  the  dorsals  connected  by  membrane,  and  a  more 
or  less  distinct  strong  spine  at  the  angle  of  the  operculum.  A  single 
species,  in  the  open  seas,  {vaoxpdrrf^^  ruler  of  the  ships,  i.  e.  holding  ships 
fast — a  name  applied  by  the -ancients  to  Echeneis  and  other  fishes.) 

YOO*  Jim  doctor  (Linn.)  Raf. — Piloi-fiah  ;  Romero, 

Bluish,  with  five  to  seven  dark  vertical  bars.  Body  rather  elongate, 
little  compressed.  Snout  rather  blunt.  Mouth  terminal,  oblique,  small ; 
maxillary  scarcely  reaching  orbit.  Caudal  keel  large,  fleshy;  pectorals 
abort  and  broad;  ventrals  rather  large.  Head  4  in  length;  depth  4. 
D.  IV — I,  26;  A.  II — I,  IC.  In  all  warm  seas ;  occasional  on  our  Atlantic 
coast. 

{Gasterosietu  ductor  Linn.  Syst.  Nat. :  Xaucrates  noveboraoenais  Cuv.  Sl  Val.  viii,  325; 
GUuther,  ii,  374.) 
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99Y.— SGRIOLA  Cavier. 
Amber-fishes. 

{Halatraotua  Gill.) 
(Ca^er,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Caranx  dum/erili  Risso.) 

Body  oblong,  moderately  compressed,  not  elevated*  Occiput  and  breast 
not  trenchant.  Head  usaally  more  or  less  conical,  not  very  blant. 
Mouth  comparatively  large,  with  broad  bands  of  villiform  teeth  on  both 
jaws,  tongue,  vomer,  and  palatines;  a  broad,  strong,  supplemental  maxil* 
iliary  bone;  premaxillaries  protractile.  Scales  smalL  Lateral  line 
scarcely  arched,  forming  a  keel  on  the  caudal  peduncle,  not  armed  with 
bony  plates.  Sides  of  head  with  scales.  First  dorsal  with  about  seven 
low  spines,  connected  by  membrane ;  second  dorsal  very  long,  elevated 
in  front;  anal  similar  to  the  soft  dorsal  but  not  nearly  so  long,  shorter 
than  the  abdomen,  preceded  by  two  very  small  free  spines,  which  dis- 
api)ear  in  old  fishes;  no  fiulets;  ventral  fins  very  long;  pectorals  short 
and  broad.  Gill-rakers  moderate.  Species  of  moderate  or  large  size, 
often  gracefully  colored;  most  of  them  Valued  as  food-fishes.  This 
genus  should  probably  be  united  to  Naucrates.  (Seriola^  the  Italian 
name  of  8.  dumerilu) 

YOl.  S,  lalandi  Cav.  <&  Yal^YeUoto-tail. 

Bright  steel-blue  above,  sides  dull  silvery,  an  irregular  yellowish 
lateral  band ;  fins  dusky  yellowish  green ;  caudal  dull  yellow.  Body 
regularly  fusiform,  somewhat  compressed,  tapering  to  the  sharp  snoot 
and  slender  caudal  peduncle.  Maxillary  reaching  front  of  pupil.  Mouth 
not  very  large.  Gill-rakers  long  and  stron  g.  Head  naked,  except  on 
the  cheeks.  Fins  scaleless.  Caudal  keel  moderate ;  caudal  lobes  nearly 
equal.  Spines  of  moderate  development,  the  free  anal  spines  disappear- 
ing with  age.  Pectorals  shorter  than  vcntrals,  which  are  half  length  o 
head;  longest  dorsal  ray  f  height  of  body.  Pyloric  cceca  very  numer- 
ous. Head  4;  depth  4.  D.  V  to  VII-1, 35;  A.  II-1, 21.  L.  3  feet.  In 
most  warm  seas;  abundant  in  summer  about  the  Santa  Barbara  Islands; 
also  occasional  on  the  South  Atlantic  coast.    An  excellent  food-fish. 

(Cuv.  ^^Vul.  ix/208,  1833;  GUnther,  ii,  463:  SerioJa  aureotfittata  Schlegel,  FmtUL 
Japau.    Poiss.  115;  pi.  62.) 

702.  S.  rivoliana  Cav.  <&  Val.—i^ocA;  Salmon. 

(3olor  uniform ;  an  oblique  black  baud  from  the  nape  through  the  eye 
to  the  preqrbital.  Snout  conical,  1}  times  the  diameter  of  the  eye^  Max- 
illary not  reaching  the  vertical  from  centre  of  pupil.    Back,  ii6ok|  and 
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aI>domen  slightly  compressed.     Yentrals  reaching  vent;  soft  dorsal 
falea.te,  its  height  6  in  length.    Scales  small.    Depth  32;  head  4.    D. 
V^II,  I,  29;  A.  II,  I,  21;  Lat.  1.  about  131.    {Ountlier.)    Coast  of  Brazil 
to    :Plorida. 


nv.  &,  Val.  ix,  207 :  Seriola  hon ariennh  GWnfhQT,  ii,  4G4:  Seriola  hanariensU  Goode  &, 
,  Proc.  U.  8.  Nat.  Mu8.ii,  1879,  12D:  1  Sct-iolaho'ici*'  Cuv.  &  VaUix,  209:  LUtken, 
Spol±«a  Atlantica,  1880,  C03:  Senola  falcata  GUutb^r,  ii,  404.)  / 


••  8«  steamsii  Goodo  &  Bean. 
»lor  bluish  above,  whitish  beneath,  a  band  of  greenish  yellow  as 
as  the  eye  extending  from  the  preoi)ercle  to  the  extremity  of  the 
^il  ;  fins  greenish;  ti*aces  of  bands  on  theopercle.  Body  subfusiform, 
"*S'li.«st  at  origin  of  second  dorsal,  thence  tai)ering  evenly  to  snout  and 
^^^1*  Caudal  peduncle  some^i'hat  depressed,  with  lateral  carin»  and 
^^^■^'''^Kig  transverse  grooves  above  and  below;  maxillary  reaching  vertical 
"'^^^^=1:^.  middle  of  orbit.  Teeth  viUiform  in  jaws,  on  vomer,  palatines,  and 
^^    ^^xne  median  and  two  lateral  series  on  tongue.    Scales  small  on  the 

Clfc. 


:s,  none  on  limb  of  preopercle  or  the  remainder  of  the  head.    Head 


^^    i^r^  length;  depth  4|.    Eye  CJin  head.    D.  VII-I,  36;  A.  II-I,  19. 


4e  dk  Bean.)    Gulf  of  Mexico,  north  to  Pensacola. 

e  &,  Bean,  U.  S.  Nat.  Mas.  1879,  48.) 
<«  S.  ZOnata  (Mitch.)  C.  <&  Y.— Rudder  Fish, 

uish  above,  white  below;  sides  with  about  G  broad  black  bars, 

^^      :forming  three  large  blotches  on  the  dorsal  and  two  on  the  anal; 
tiM  ^^^ 

bars  growing  faint  or  disappearing  with  age;  an  oblique  dark 


from  the  spinous  dorsal  to  the  eye,  the  space  above  this  olivaceous; 

ous  dorsal  black;  ventrals  mostly  black.    Head  longer  than  deep; 

e  descending  in  a  gentle  curve ;  top  of  head  to  base  of  dorsal  fin 

^*^pre8sed.    Mouth  nearly  horizontal ;  maxillary  reaching  to  below  the 

e  of  orbit.    Pectorals  small,  rounded,  as  long  as  the  eye  and  snout ; 

^^trals  two-thirds  length  of  head.     Vent  behind  middle  of  body. 

^ad  3J  in  length ;  depth,  3J.    D.  VII-I,  38 ;  A.  II-1, 21.    L.  30  inches. 

^pe  Cod  to  Florida;  rather  common. 

i,8oomber  zanatus  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  T.  1815,  427 ;  GUnther,  ii,  465 : 


i 


>^    -Ho2a  carolinenfia  Holb.  Ichth.  S.  C.  18G0, 72 ;  from  Boath  Carolina,  wants  the  vertical 
^^ds,  bat  is  not  otherwise  obviously  difTereut ;  this  is  doubtless  due  to  increased 
^'^e,  as  Holbrookes  type  was  over  two  feet  in  length.) 

*^  J5*  S.  fasciata  (Bloch)  Cr.v.  &  Val. 

Oreenish  above,  yellow  below ;  body  with  sixteen  narrow  and  some- 
what irregular  brown  cross-bands,  arranged  in  pairs ;  those  between 

*  Body  deeper,  eye  larger,  spines  stouter,  and  caudal  broader  than  in  8,  dumerili, 
)>.  YU-I,  31;  A.  II-I,  £0.  Silvery  with  a  brown  temporal  band.  South  Carolina. 
iCwv.  4'  To/.) 
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the  soft  dorsal  and  aual  extend  on  those  fins,  forming  five  blotches  on 
the  former  and  three  on  the  latter ;  a  blackish  band  between  the  eyes ; 
ventrals  blaek.  Head  short,  deeper  than  long ;  profile  convex.  Dorsal 
and  anal  fins  not  elevated.  D.  VII-I,  30  j  A.  II,  20.  {Cuv.  &  FoZ.) 
Coast  of  South  Carolina. 

(Scomber  faaciativt  Bloch.  Ichth.  taf.  341;  GUnther,  ii,  4(54;  Cnv.  &  Val.  Ix,  211: 
Zonichthys*  faeviattts  SwaiDson,  Class.  Fisli.  1839,  248.) 

33§.— EJLAGATIS  BenneU. 

TdUno  Taih. 

(Seriolidhthys  Bleekcr:  Decaptus  Poey. ) 

(Bennett,  Narrative  of  a  whaling  voyage,  ii,  283,  lti40:  type  Seriola  hipinnulata,  Qaoy 

&,  Gaimard.) 

Second  dorsal  and  anal  long,  each  with  one  detached  finlet  composed 
of  two  rays.    Otherwise  as  in  Seriola.    (lyAcCxany,  a  spindle.) 

Y06.  £•  pisinalatas  Poey. 

Bluish,  with  two  longitudinal  bluish  bands,  yellowish  below.  Body 
fusiform,  very  elongate.  Cheeks  scaly.  Maxillary  reaching  a  little  be- 
yond nostrils.  Eyes  7^  in  head.  Caudal  keel  feeble ;  caudal  lobes  very 
long.  Pectorals  pointed,  half  as  long  as  head .  Fins  not  scaly.  Two  ra^'s 
connected  by  membrane  in  each  finlet.  Head  4J;  depth  5J.  D.  VI-I, 
26-11;  A.  II-I,  17-11.  L.  2J  feet.  (Poey.)  West  Indies,  north  to 
Florida;  rare. 

{Seriola  pinnulata  Poey,  Memorias,  ii,  233,  18od.) 

339.— SGOMBBOIDES  hac6phde. 
Leather-jackets. 

(LacdpMe,  Hist.  Nat.  Poiss.  iii,  52,  1802 :  type  Scomheroidea  noeli  Lao.) 

Body  compressed,  oblong  or  lanceolate.  Caudal  peduncle  slendeFi 
not  keeled.  Head  short,  compressed,  acute.  Occipital  keel  sharp. 
Mouth  rather  large,  with  small  sharp  teeth  in  bands  on  jawH,  toDgae, 
vomer,  and  palatines,  and  sometimes  on  the  pterygoids.  Jaws  about 
equal,  the  upper  not  protractile ;  maxillary  very  narrow,  without  dis- 
tinct supplemental  bone.  Gill-rakers  ratlier  long.  Scales  small  in  onr 
species,  linear,  and  extremely  narrow,  embedded  in  the  skin  at  ^^erent 
angles.  Lateralline  unarmed.  Dorsal  spines  rather  strong,  3  to  7  in 
number,  nearly  free  in  the  adult;  second  dorsal  very  long,  its  pofiterior 
rays  pencillated  and  nearly  or  quite  disconnected,  forming  flidets;  anal 

*  The  genus  Zonichthys  Swainson,  1.  c.,  based  on  this  species  is  chsraotocisod  bj  ibe 
deep  head,  its  depth  at  the  occiput  being  greater  than  its  length.  (Jiaroif  aons;  ijfii^ 
fish.) 
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rather  longer  than  soft  dorsal,  much  longer  than  the  abdomen,  its  last 
rays  forming  similar  Unlets;  anal  spines  strong;  ventral  fins  depres- 
sible  in  a  groove;  pectoral  fins  very  short.  Species  numerous  in  the 
tropical  seas.  The  American  species  belong  to  the  subgenus  or  genus 
OligopliteSj  characterized  by  the  toothless  pterygoids  and  the  peculiar 
scales.  The  dorsal  spines  are  seven  in  Scombroides  i)roper  {CJtorinemu8 
Cuvier),  the  pterygoids  are  armed  witli  teeth,  and  in  most  of  the  species 
the  scales  are  normally  developed.    (^xofx,3f>o^j  mackerel;  etuo^^  like.) 

a.  No  pterygoid  teetli;  scales  liucar,  embedded  (OligopUtes*  Gill.) 
T07*  S.occidentalis  (Liun.)  J.  &  G.— Leather-Jacket. 

Bluish  above,  bright  silvery  below;  fins  yellow.  Body  lanceolate, 
slender.  Eye  as  long  as  snout^  about  4  in  head;  opercle^  short. 
Maxillary  reaching  beyond  middle  of  orbit.  Scales  very  long  and 
narrow,  embedded  fn  the  skin,  placed  obliquely  at  angles  with  each 
other,  their  appearance  unlikeordinary  scales.  Fins  low;  i)ectoral  as 
long  as  eye  and  snout;  caudal  very  deeply  forked,  the  lobes  equal. 
Head  5  in  length;  depth  4.  D.  V,  1,20;  A.  II— I,  20.  Both  coasts  oi 
Central  America,  and  West  Indies,  north  to  New  York  and  Lower  Cali- 
fornia; not  rare  southward. 

(CrOMteroBteus  occidentalis  Linn.  Syat.  Nat.:  Chorinemus  occidentalis  Gilnther,  ii,  475; 
OUgoplHes  oocidentalis  Gin,  True.  Acad.  Nat.  Sci.  Phila.  1S6J,  I'JC.) 

Family  LXXVI.— POMATOMIDiE. 

{Tlie  Blue-fisJies.) 

Body  oblong,  compressed,  covered  with  rather  small  scales,  which 
are  weakly  ctenoid.  Caudal  peduncle  rather  stout.  Head  large,  com- 
X>ressed.  Mouth  large,  oblique.  Premaxillaries  protractile.  Maxillary 
not  slipping  under  the  preorbital,  provided  with  a  large  supplemental 
bone;  lower  jaw  projecting;  bands  of  villiform  teeth  on  vomer  and  pal- 
atines, those  on  the  vomer  forming  a  triangular  patch;  jaws  each  with  a 
single  series  of  very  strong,  compressed,  unequal  teeth,  widely  set;  upper 
law  with  an  inner  series  of  small  depressed  teeth ;  villiform  teeth  on  the 
base  of  the  tongue.  Occipital  keel  strong ;  free  edge  of  preopercle  pro- 
duced and  serrated.  Gill-membranes  free  from  the  isthmus,  not  united. 
Branchiostegals  7 ;  gills  4,  a  slit  behind  the  fourth.  Pseudobranchise 
large.  Gill-rakers  slender,  rather  few.  Opercle  ending  in  a  flat  point. 
Cheeks  and  opercles  scaly.    Lateral  line  present,  unarmed.    Dorsal 

*GilL  Proo.  Acad.  Nat.  Sci.  Phila.  1S63,  166:  type  OasteroBtew  occidentalis  L. 
{oXtj^oif  few;  oKXirifif  anned.) 
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fins  2j  the  anterior  of  abont  8  weak,  low  spines,  connected  by  membrane 
and  dcpressible  in  a  groove ;  second  dorsal  long,  similar  to  the  elongate 
anal,  both  fins  being  densely  scaly ;  fin-rays  slender.  Two  very  small, 
free,  anal  spines,  sometimes  hidden  in  the  akin.  Yentrals  thoracic,  1, 5. 
Pectorals  rather  short.  Caudal  fin  forked,  the  lobes  broad.  Air-blad- 
der simple,  with  thin  walls.  Pyloric  coBca  very  numerous.  Vertebrae 
10+14,  as  in  Carangidce.  A  single  species,  found  in  nearly  all  warm 
seas.  This  family  is  closely  related  to  the  CarangicUey  from  which  group 
it  is  an  offshoot  toward  the  Percoids. 

{CarangidcBf  genus  Temnodan  Gttnthor,  ii,  479-480.) 

930.— POmATOmUS  Loc^p^de. 
Blue-fish. 

{Temnodon  Cuvier.) 

(LacdpMe,  Hist.  Nat.  Poiss.  iv,436, 1802:  t3rpe  Pomatamus  $W>  'Lac»  =  Ga9tero§teu$9aU 
iatrixLi,) 

Characters  of  the  genus  included  above,  (rw/ia,  operculum ;  rofjid*;^ 
cutting;  fjx)m  the  serrated  preopercle.) 

Y08.  P*  sallator  (L.)  GUI.— Z^^ue-^^;  Onen-fish;  Skipjack. 

Bluish  or  greenish,  silvery  below ;  a  black  blotch  at  base  of  pectoral. 
Body  robust,  moderately  compressed ;  belly  compressed  to  a  bluntish 
edge.  Head  deep ;  top  of  head  and  a  ridge  on  each  side  above  the 
cheeks  naked.  Cheeks  much  longer  than  the  opercles.  Pectorals  placed 
rather  low,  their  length  a  little  more  than  half  that  of  the  head.  Head 
3Jj  depth  4.  D.  VIII-1, 25;  A.  II-1, 26;  Lat.  1. 95.  L.  3  feet.  Atlantic 
and  Indian  Oceans;  of  late  years  very  abundant  on  our  Atlantic  coast; 
a  large,  voracious  fish,  extremely  destructive  to  other  fishes ;  valued  for 
food. 

(Perca  saltairix  L.  Syst.  Nat.  xi,  1760,  i,  293:  GaBterosievs  aaUatrix  L.  Syst.  Nat.  xii, 
17G6:  Temnodon  aaUator  Guv.  &,  Val.  ix,  £25:  Tcmnodon  baltatar  Stoicr,  Hist.  Fish, 
Mass.  360:  Temnodon  saJtator  GUnther,  ii,  479.) 

Family  LXXVI  (6).— NOMEIDiE. 

{The  Nomeide.) 

Scombroid  fishes  with  the  body  oblong,  more  or  less  comprcssed^^  - 
covered  with  cycloid  scales  of  moderate  size.  Vertebrae  more  thai]tf==^ 
10  +  14,  as  in  Scomhridx  and  Stromateidce.  Mouth  large  or  small^  ^ 
usually  with  minute  teeth;  premaxillaries  protractile ;  maxillary  narrow^  '^ 
Gill-membranes  separate,  free  from  the  isthmus;  pseudobranchi»I«rge^^>'^ 
No  tooth-like  processes  in  the  oesophagus.    Preopercle  entiiei  or  erena-  -----' 
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late.  Lateral  line  aDarmed.  Yeiitrals  tboracic,  1, 5.  sometimes  depress- 
ible  in  a  deep  groove  in  the  abdomen.  Dorsal  fins  separate ;  the  spines 
usnally  feeble,  connected  by  membrane.  Soft  dorsal  long,  sometimes 
with  Unlets;  anal  fin  similar  to. soft  dorsal,  without  free  spines;  caudal 
pedancle  slender,  the  fin  widely  forked.  Pyloric  creea  numerous.  Gen- 
era 5 ;  species  about  10.    Fishes  of  the  tropical  seas. 

iScombridiTf  j^^up  Nomeina  GUnther,  ii,  387-392.) 

a.  Cleft  of  moath  narrow ;  vontrals  received  in  a  deep  groove  in  the  abdomen. 

Nome  us,  231. 

331.— NOME  US  Ciivier. 
(Cnvier,  R^gne  Anim.  1817:  type  GoUum  gro;*ovii  Gmolin.) 

Body  oblong,  rather  compressed,  covered  with  rather  small  cycloid 
scales.  Head  tiattish  above;  occipital  crest  little  developed;  cleft  of 
the  month  narrow.  Teeth  small,  in  a  single  series  in  the  jaws;  teeth 
on  the  vomer  and  palatines.  Pseudobranchije  large.  First  dorsal  with 
10  or  11  spines ;  second  dorsal  and  anal  very  long,  similar  to  each  other, 
wfthoat  Unlets ;  anal  fin  with  3  rather  strong  spines,  none  of  them  free ; 
caadal  fin  not  deeply  forked ;  ventral  fins  long  and  broad,  attached  to 
the  belly  by  a  membrane,  depressible  in  a  deep  furrow  in  the  abdomen. 
Liateral  line  running  high.  Air-bladder  present.  Pyloric  ca?ca  very 
nnmerous.  Vertebne  16  +  25.  Warm  seas,  (vo/ish^y  pastor;  early 
travelers  having  compared  the  fish  to  a  mullet,  herder  or  berger  in 
Hatch.) 

TM^.  IV.  ffronovii  (Gmel.)  Gthr. 

Brownish  above,  silvery  below,  the  sides  below  with  large  round 
brown  spots;  ventrals  black,  with  silvery  edgings;  anal  with  3  brown 
spots.  Maxillary  reaching  to  below  the  front  of  the  eye;  ventrala 
reaching  front  of  anal,  pectorals  still  further.  D.  X-I,  2G;  A.  III^ 
26.  Tropical  parts  of  the  Atlantic  and  Indian  Oceans;  north  to 
Florida. 

iGobluB  granovii  Gmelin,  Syst.  Nat.  178>»,  1203:  yomcus  mauritii  Cuv.  &  Val.  ix,  243: 
Qlfnther,  ii,  387.) 

Family  LXXVII.— STROMATEID.E. 

(The  Broad  Shiners.) 

Seombibid  fishes,  with  the  body  compressed  and  more  or  less  ele- 
vated, covered  with  small  or  minute  cycloid  scales.    Profile  antiTiorl^'' 
blnnt  and  ronnded.    Mouth  small.    Premaxillaries  protractile  or  not. 
Dentition  feeble ;  no  teeth  on  vomer  or  x)alatines ;  oesophagus  armed 
Bull.  Nat.  Mus.  No.  16 ^29 
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Avitli  niimorons  horny,  barbed  or  hookt'd  tooth.  Gills  4,  a  slit  bdimd 
the  fourth.  (lill-iiKMubriiiios  oithor  tVeo  or  inon;  or  less  joine<l  tu  the- 
isthiiius.  Gillrukors  ratluT  lon^'.  rscMi(lobranchia>  present.  Cheeks 
scaly.  rrooi)eroleeutinM)rsinTato.  Lateral  lino  well  developed.  Doi 
sal  iin  sinj^lo,  lon«^,  witli  the  spines  low  (»r  weak,  often  obsolete:  anal  fii 
lon^,  similar  to  the  soft  dorsal,  usually  ^vith  three  small  spines,  whio" 
are  often  doprossiblo  in  a  fohl  of  skin;  vontrals  thoracic  or  ju^la 
normally  I,  5,  but  somotimos  rtslui'o;!  or  alro;;ithor  wanting;  caudal 
lunate  or  forked.  ITsuallv  no  air-bla  ldi»r.  Pyloric  c(eca  commonly 
merous  Vortobiio  more  than  10+ H.  Genera  about  i>;  species  25 
Small  fishes,  foand  in  most  warm  seas.  The  two  subfamilies,  both  rep  ^. 
sen  tod  in  our  waters,  differ  widely  from  each  other  in  general  appe— r  -^-^ 
ance,  but  agree  in  the  singular  character  of  teeth  in  the  oesophagus  ^.^ 

(Scomhr'uUr  and  Carangida;  j)r.'OiiiitluT,  ii,  Ik)7-401^  .\h7).     Genera  Slromatius^  Crp--^  ^  ri^ 
lophuSf  and  ParMtialas.) 

*  Ventral  fms  niinnto  or  absent;  o])oivnlar  bonos  cntiro;  scak*^  minute;  caud:^^        /ly 
forked;  prcinaxillarics  not  iJrotraotilo.     {Stromatcincr.) 
a.  Caudal  pirduncle  not  koelcd;  giU-niembranes  froo  from  tho  isthmus. 

Stkomateus^     "2^231'. 
•"Ventral  fins  well  dcvelojxMl ;  V.  I,  5;  soalcs  modo^at4^;   premaxillarics  protriw^t  i/e; 
<^a(laL  liiuatc.     {Centrolojyhinw.) 
b,  DoTHal  spiues  sliort  an<l  Htout ;  preoponde,  interoi)erclo,  and  subopercle  fit.m.  oJr 
Borrate Liurs,  S3:tt. 

232,— STaOlTIATEUS  Linmeus. 
ITarvest  Fklics. 

{Peprilus  and  RhombUfi  Ciivior:  Poronotus  Gill.) 
(A.rtedi;  Linnieus,  Syst.  Nat. :  tyi)o  StromaUns  fmtola  L.) 

Botly  oyate  or  suborbicular,  strongly  compressed,  tapering  intt— -*  ^ 
slender  caudal  i)eduncle,  which  is  not  keeled  or  shielded.    Head  sho^^^^ 
compiessetl,  the  proiile  obtuse.     Mouth  small,  terminal,  the  jaws  «C^^^^ 
equal.    Premaxillaries  not  protractile.    Jaws  each  with  a  single  aer     ^^ 
of  weak  teeth.     Scales  very  small,  cycloid,  silvery,  loosely  insei 

<?xtending  on  the  vertical  fms.     Opercular  bones  entire.     Gill-DM 

■  ral 

branes  separate,  free  from  the  isthmus;  gill-rakers  modersite.    Late:- 

line  continuous,  concurrent  with  the  back.    Dorsal  tin  long,  more 

less  eleyatod  in  front,  preceded  by  a  few  indistinct  spines — ^usually  C^—--:' 

or  more  procumbent  spines  in  front  of  dorsal  and  anal,  each  of  th        ^. 

with  a  free  point  both  anteiiorly  and  jwsteriorly;  anal  fin  simila^^*' 

dorsal,  or  shorter,  usually  with  three  small  spines;  ventral  fins  wanWC^ifl^ 

in  the  adult,  a  rudiment  jsometimes  visible  in  the  young;  a  singtoi 
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filiarp  spine,  attached  to  the  pnbic  bone,  often  occupying  the  place  of 
^bereatrals;  xiectorals  long  and  narrow.    Caudal  widely  forked.    Spe- 
cies nameroas.    {iTTp&fiaTeoi;^  an  ancient  name  of  some  brightly  colored 
^«h  in  the  Bed  Sea;  from  trrpw/iay  a  bed-quilt.) 

'•  Ventral  fins  obsolete ;  pelvic  Fpine  i)re8eDt. 

^.  Donal  and  anal  fins  falcate,  tbeir  anterior  rays  much  longer  than  the  head ; 
body  saborbicnlar.    {Bkombuii*  Lac^pMe.) 

710,  8.  aIepidotas.(L.)  J.  &  G.— Harvest  FUh, 

Greenish  above,  golden-yellow  below.  Body  suborbicular,  bounded 
by  even  curves.  Mouth  very  small,  oblique,  maxillaiy  reaching  front 
of  orbit  Xo  pores  along  the  sides  of  the  back.  Pectorals  shorter  than 
head,  reaching  half  way  to  caudal ;  soft  dorsal  and  anal  fins  falcate,  the 
longest  rays  of  anal  nearly  half  length  of  body;  caudal  lobes  equal 
Scales  thin  and  deciduous,  not  very  small.  Head  3 ;  depth  IJ.  D.  45; 
A^-  40;  Lat.  1.  about  90.    Vertebrte  15+15.    Cape  Cod  to  South  Amer- 

• 

ica ;  commonest  southward. 

(  Chcetodan  alepidoiuB  L.  Syst.  Nat. :  SUmoptyx  gardenii  Bl.  &  Schn.  1801,  494 :  Rhombus 
^^aijHnnit  Cuv.  &  Val.  ix,  401 :  Stromateus  gardenii  Gflnther,  ii,  399. ) 

9b'   Dorsal  and  anal  fins  not  falcate,  their  anterior  rays  shorter  than  the  head ;  form 
ovate. 
e.  Ko  scries  of  large  pores  along  the  sides  of  the  back. 

^**»  8.  SlmilBima^  Ayres.— Ca?i/omm  Pompauo. 

-Bluish  above,  brightly  silvery  below;  fins  punctulate;  anterior  lobes 
^^  dorsal  and  anal  dusky-edged.  Body  ovate,  blunt  anteriorly,  with  a 
short,  slender  tail,  the  caudal  fin  widely  forked.  Mouth  very  small, 
^^rnainal,  the  maxillary  extending  to  the  eye.  Teeth  very  feeble.  Gill- 
^"^kersshort,  slender,  less  than  half  diameter  of  eye.  Eyesmall.  One  or 
•*  procumbent  spines  before  the  dorsal ;  longest  rays  of  dorsal  f  of  head ; 
P'lbic  spine  small;  i)ectorals  longer  than  hend;  no  imres  along  base  of 
"^r^al.  Spines  of  dorsal  and  anal  very  small  or  entirely  obsolete.  Scales 
®^«n,  silvery,  deciduous.    Head  4 ;  depth  2.    D.  Ill,  46;  A.III,  40.    L. 

^Phes.  Pacific  coast  of  United  States;  abundant  in  summer;  highly 
^^"''zed  as  a  food-fish. 

^^^ronotus  similHmuB  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  18()0,  84.) 

■^  ^ries  of  largo  pores  along  the  base  of  the  dorsal  fin.     (Poronotu8\  Gill.) 
*^»  S«  triacanthas  Peck. — DoUar-fi^h;  Ilan-ittt-Jinh :  Bultcr-fish;  La  Faintte. 

^luish  above,  below  silvery.     Body  oval,  much  compressed.    Dorsal 

^»     '"^•Oc^pMe,  Hist.  Nat.  Poiss.  ii,  321,  IBIK):  type  Chcetodon  alepidotus  L.     {po/jfio?, 

I^^tll,  Cat.  Fish.  East  Coast  N.  Am.  1S61,  35  (not  characterized):  typo  Stromatetts 
^^^Mikui  Peck.    (aropoS,  pon» ;  v<wro?,  back.) 
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and  ventral  outlines  about  equally  curved.  Snout  very  blunt,  rounded 
in  prodle.  Mouth  small,  the  maxillary  not  reaching  the  orbit.  Caudal 
peduncle  very  short;  anterior  rays  of  dorsal  and  anal  little  elevated. 
Lateral  line  high,  a  series  of  conspicuous  pores  above  it  near  the  base 
of  the  dorsal.  Pectorals  much  longer  than  head.  Gill-rakers  rather 
long,  %  diameter  of  the  eye,  which  is  4  in  head.  Head  4;  depth  2 J. 
D.  Ill,  45;  A.  Ill,  38.  L.  10  inches.  Maine  to  Cape  Hatteras;  very 
abundant. 

« 

(Peck,  Mom.  Amer.  Aoad.  ii,  48:  BJwmbus  cryptonus  Cuv.  &,yal.  ix,  408;  GUnther,  ii, 
398.) 

383«— I.IBUS  Lowe. 
Budder-fislies. 

{PalinuruB  DeKay,  preoccupied  in  Cmstacea:  PalinurickthyB  Gill:  Pammelaa  GUnther.) 

(XetrtMLowe,  Proc.  Zool.  Soc.  Lond.  1839,  82:  type  Leiraa  bennetti  Lowe  =  Centrolophus 
ovalis  C.  &  V.) 

Body  ovate,  compressed,  more  elongate  and  less  compressed  than  in 
Stromateus.  Profile  very  blunt  and  convex.  Mouth  moderate;  maxil- 
lary narrow,  with  a  small  supplemental  bone;  premaxillaries  protrac- 
tile, little  movable.  Jaws  nearly  equal,  each  with  about  one  series  of 
small,  slepder  teeth;  no  teeth  on  vomer  or  palatines.  Preoperculum, 
interoperculum,  and  suboperculum  finely  serrated.  Gill-rakers  long; 
gill-membranes  separate,  free  from  the  isthmus.  Scales  small,  smooth ; 
larger,  thicker,  and  more  adherent  than  in  Stromateus.  Cheeks  scaly. 
Fins  rather  low;  dorsal  fin  long,  preceded  by  C-8  short  but  rather 
strong  spines,  the  last  ones  connected  by  membrane,  the  others  nearly 
free;  anal  fin  similar  but  shorter,  preceded  by  3  spines,  which,  like  the 
dorsal  spines,  are  nearly  imbedded  in  thick  skin ;  vertical  fins  densely 
scaly  towards  their  bases;  caudal  fin  emarginate;  caudal  peduncle 
stout;  ventral  fins  large,  thoracic,  1, 5;  pectoral  fins  moderate,  rounded 
or  falcate.  Two  species,  differing  from  the  European  genus  Centrolaphus 
chiefly  in  the  development  of  the  dorsal  spines,  whioh  in  ihe  latter  genus 
are  indistinguishable  from  the  soft  rays.    (Xetpo^,  thin.) 

Y13.  JL.  perciformis  (Mitch.)  J.  &  G, —Rudder-fish. 

Blackish  gri^en,  everywhere  dark,  the  belly  scarcely  paler  and  n 
silvery.     Eye  rather  large,  with  an  adipose  eyelid,  its  diameter  near] 
equal  to  the  snout,  4^  in  head.    Maxillary  reaching  to  opiXMsite  froi 
of  pupil.    Top  of  head  naked,  covered  with  small  mucous  pores.    P< 
torals  nearly  as  long  as  head.    Head  3^;  depth  2^.    D.  Ylly  ly  31; 
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//1, 10;  Lat  1.  75.     L.  1  foot.    Maine  to  Gape  Hatteras;  rather  com- 
mon  northward. 

(  Oort^phmna  perciformie  Mitch.  Amer.  Month.  Mag.  ii,  1818, 244 :  Palinurua  perciformii 
^>eKay,  New  York  Fauna,  Fish.  1842,  118:  Palinurichthya  percifonni9  Gill,  Proc.  Acad. 
-Val.  Sci.  Philo.  1860:  Pammclag perctformU  GUuther,  ii,  485.) 

Family  LXXVIIL— LAMPRIDID^. 

( The  OpaJis.) 

Sody  OTate,  compressed,  aad  elevated,  covered  with  minnte,  very 
(leoid.uoa8,  cycloid  scales.    Head  small,  rather  pointed.     Mouth  small, 
terminal,  without  teeth,  its  angle  with  slits  in  the  skin  to  permit  the 
naotion  of  the  jaws,  as  in  Orcynus.    Premaxillaries  protractile.    Opercu- 
Isix*   bones  entire.    Dorsal  fin  single,  very  long,  elevated,  and  falcate  in 
front,  without  distinct  spines;  anal  long  and  low,  not  at  all  falcate; 
l>otb  fins  depressible  in  a  groove;  ventral  fins  thoracic,  but  behind  the 
pectorals,  composed  of  14  to  17  rays;  pectoral  flns  large,  falcate,  their 
^>ase8  horizontal,;  caudal  fin  moderately  forked,  it^  peduncle  short  and 
slender,  without  keel.    Lateral  line  present,  much   arched  in  front, 
^ranchiostegals  6.   Gill-membranes  free  from  the  isthmus.    (Esophagus 
^*ot  armed  with  spinous  teeth.  Air-bladder  large,  bifurcate  behind.    Py- 
loric appendages  very  numerous.    Vertebrie  45.    Fishes  of  large  size 
^nd  gorgeous  coloration,  inhabiting  the  open  Atlantic.    A  single  genus 
^ith  one  or  two  8i)ecies. 

(^co^rufos,  genus  Lampris,  Gtinther  ii,  415, 41G.) 

334,~JLAI9IPBIS  Retzins. 
Opaha. 

^^^^iuB,  NyaHandlnog,  iii,  91, 1799 :  type  Zeus  guitatus  Brlinnich  =  Zeus  luna  Gmelin.) 

Characters  of  the  genus  included  above.    {Xain:p6^^  radiant.) 

^^-   Ij«  §^ttatas(Brttnnich)Retz.— OpaA;  King-fish;  Sun-fish, 

Color  a  rich  brocade  of  silver  and  lilac,  rosy  on  the  belly ;  everywhere 
*th  round  silvery-spots;  head,  opercles  and  back  with  ultramarine  tints, 
•'^^H  and  fins  vermilion;  flesh  red.  Longest  dorsal  ray  shorter  than 
P^^torals,  which  are  nearly  as  long  as  the  head.  Anal  very  low  in 
^^ot,  a  little  higher  behind.  Head  3i;  depth  IJ.  D.  54;  A.  40;  V. 
^'^IT.  Vert  23+22.  L.  3-4  feet.  (Loicc.)  Atlantic,  occasional  off 
-^^^wfoundland.    One  of  the  most  gorgeously  colored  of  fishes. 

(-Zcttf  guttatus  BrUnnich,  Danake.  S*lHk.  Skr.  iii,  17i^8,  398:  Zeus  luna  Gmelin,  Syat. 
r;!^t-  1788, 1225:  Lamprin  luna  Glinther,  ii,  41G;  Cuv.  &  Val.  x,  39:  Lampris  lauta  Lowe, 
'•^^  Aladeira,  27.) 
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Family  LXXIX.— CORYPH^NID^. 

(The  Dolphins.) 
Body  elonpfate,  compressed,  covered  with  small  cycloid  scales.    Cleft 

• 

of  the  mouth  wide,  oblique,  the  lower  jaw  projecting.  Gardiform  teeth 
iu  the  jaws  and  on  the  vomer  and  palatine  bones;  a  patch  of  villifonu 
teeth  on  the  tongue;  no  teeth  on  the  cesophagus.  Opercular  bones 
entire.  Skull  with  a  crest,  which  is  much  more  elevated  in  the  adult 
than  in  the  young.  A  single,  many-rayed  dorsal  fin,  not  greatly  elevated, 
extending  from  the  nape  nearly  to  the  caudal  fin;  anal  similar,  but 
shorter;  both  without  distinct  spines;  pectoral  fins  very  short  and 
small ;  ventrals  well  developed,  tlioracic,  I,  5,  partly  received  into  a 
groove  in  the  abdomen ;  caudal  fin  widely  forked.  Lateral  line  preitont. 
Gill-membranes  free  from  the  isthmus.  Branchiostegals  7;  no  pseado- 
brauchise.  No  air-bladder.  Pyloric  appendages  very  numerous.  Verte- 
brae more  than  10+14.  A  single  genus,  with  six  or  eight  species.  Very 
large  fishes,  inhabiting  the  high  seas  in  warm  regions,  noted  for  their 
brilliant  and  changeable  colors.  To  this  family  belongs  the  Dolphin 
or  Dorade  of  the  ancients,  Coryplicena  hippurus  L. 

(ScamhridcB:  genus  Coryphcena  GUntber,  ii,  404-408.) 

335.  €OB¥PH£]VA  Linnseas. 

.  Dolphins. 

(Lampugua  C.  &  V. ;  yonng  or  creatless  forms.) 
(LinnsBus,  Syst.  Nat. :  typo  Cori/phcena  hippurus  L.) 

Characters  of  the  genus  included  above.  The  species  are  not  well 
known,  having  been  unduly  multiplied  by  authors.  (xupO^aivaj  the  name 
applied  by  Aristotle  to  Corypli^nd  hippurus^  from  xopoq^  helmet;  ^aivm^ 
to  show.) 

715.  C»  punctnlata  (Cay.  and  Yal.)  Gthr. — Spotted  Dolphin. 

Sea-green,  silvery  below,  with  scattered  black  spots  on  the  sides  and 
back ;  a  series  of  distant  rounded  spots  along  the  base  of  the  dorsal 
fin ;  head  with  brown  stripes.  Body  elongate,  compressed,  tapering 
gently  backwards ;  '  profile  very  convex,  snout  blunt.  Month-  large* 
oblique;  maxillary  reaching  middle  of  orbit.  Pectorals  short,  fidcate; 
ventrals  long  and  rather  narrow.  *  Eye  large,  nearly  as  long  as  snout. 
Head  4J;  depth  about  5.  <*D.  51;  A.  23.''  Warmer  parts  of  the 
Atlantic,  occasional  on  our  coast. 

{Lampuffua  punetulatus  Cuy.  and  Yal.  iz,  327:  GUnther,  ii,  406:  tCmr$ftumm€§iri»9ii 
L.  Sjst.  Nat.) 
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T 16.  €•  saeari  Cuv.  &  Yal. 

This  species  appears  to  differ  from  the  preceding  in  the  increased  num- 
ber of  fin  rays.  The  elevated  crest  represented  in  DeKay's  figure  of  his 
'*  G.  globiceps^  is  a  character  of  very  old  individuals.  "D.  64;  A.  26." 
( Cuv.  &  YaX.)  "  D.  G3 ;  A.  29.'^  {DeKay.)  Atlantic  coasts  of  the  United 
States;  rare. 

(Cuv.  &  Val.  ix,  302:  CorypKana  glohiceps  DeKay,  New  YorkFaonn,  Fish.  1842, 132.) 

Family  LXXX.— BRAMIDiE. 

{Tlie  Bramoid^,) 

Body  oblong  or  elevated,  compressed,  covered  with  cycloid  or  spinous 
scales.  Mouth  wide,  oblique  ]  the  jaws,  vomer,  and  palatines  provided 
i!?ith  smill  teeth.  Premaxillaries  protractile.  Snout  more  or  less  ob- 
tuse and  convex.  Dorsal  and  anal  fins  very  long,  both  more  or  less 
elevated;  ventrals  thoracic  or  jugular,  the  number  of  rays  usually  not 
1, 5.  Branchiostegals  7.  PseudobranchisB  present.  Pyloric  append- 
ages few.  Vertebrae  more  than  10+14.  Genera  4;  species  about  10, 
inhabiting  the  open  seas. 

{SoombridcB:  genera  Bramaj  Taractca^  and  Pteraclis  GUntlier,  ii,  408-411.) 

*  Dorsal  fin  very  high,  extending  from  the  forehead  to  the  caudal  fin,  composed  of  very 
slender,  inarticulate  spines ;  anal  fin  similar ;  ventral  fins  j  ugular.  ( Pteraclifue. ) 

a.  Jaws,  vomeri  and  palatines  with  small  teeth ;  air-bladder  very  small. 

Ptkraclis,  236. 

336.— PTEBACIilS  Gronovins. 
(Gronovius,  Act.  Helvet.  vli,  44, 1772:  type  Cortfphcetia  velifera  Pallas.) 

Body  compressed,  oblong,  covered  with  moderate-sized  cycloid,  lobate 
or  emargiuate  scales.  Eye  large.  Dorsal  fin  very  much  elevated,  ex- 
tending from  the  forehead  to  the  base  of  the  caudal,  composed  of  filiform 
spines,  its  form  triangular,  its  base  scarcely  less  than  the  total  length 
of  the  fish;  anal  fin  similar  in  form,  also  composed  of  slender  fragile 
spines ;  ventrals  jugular,  nearly  under  the  eye,  long,  of  4-6  slender  rays. 
Pseudobranchiffi  present.  Air-bladder  very  small.  Most  of  the  species 
of  this  singular  genus  inhabit  the  Indian  Ocean.  (KTepdv,  fin  or  wing; 
xXtittt^  to  close.  "The  name  indicating  the  double  rows  of  scales  which 
embrace  the  bades  of  the  two  vertical  fins.'') 

■         « 

719.  P.  carolinas  Cuv.  <&  Yal. 

Silvery,  with  bluish  reflections.  Mouth  larger,  scales  larger,  and 
fourth  ray  of  the  dorsal  stouter  than  in  other  species.    D.  LIT;  A.  LXIY. 
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Coast  of  South  Carolina;  known  only  from  a  mutilated  specimen  4  inches 
long,  evidently  the  young  of  some  pelagic  8])ecies. 

(Cuv.  &  Val.  ix,  368;  GUnther,  U,  411.) 

Family  LXXXI.— ZENIDiE. 

iTIie  Dories.) 

Body  short,  deep,  much  compressed  and  elevated,  naked,  or  covered 
with  minute  scales,  or  with  bony  protuberances.  Teeth  small,  in  narrow 
bands  or  single  series,  on  the  jaws  and  vomer  and  sometimes  on  tlie 
palatines.  Mouth  rather  large,  terminal,  the  upper  jaw  protractile. 
Eyes  lateral.  Opercles  and  other  bones  about  the  head  often  armed 
with  spines.  Branchiostegals  7  or  8.  Gill-membranes  little  united,  free 
from  the  isthmus.  Pseudobranchisd  large.  Air-bladder  large.  Gill- 
rakers  usually  short.  Gills  4,  a  slit  behind  the  fourth.  Dorsal  fin  emar- 
ginate,  or  divided,  the  anterior  part  with  strong  spines,  the .  posterior 
part  longer ;  anal  fin  with  or  without  spines ;  ventral  fins  thoracic,  their 
rays  I,  5  to  I,  8 ;  caudal  fin  usually  not  forked.  Lateral  line  obscure, 
unarmed.  Pyloric  cceca  exceedingly  numerous.  Vertebrae  about  32. 
Genera  5;  species  about  10;  fishes  of  singular  appearance,  inhabiting 
warm  seas. 

{Scombridce,  group  Cyttina^  GUnther,  ii,  393-396:  CyttldcB  GUather,  Intr.  Study  Fi»h. 
450.) 

a.  Scales  minute  or  wanting;  anal  spines  very  strong;  no  palatine  teeth.    {Zenina.) 
d.  Anal  spines  3;  bases  of  both  dorsals  armed  with  spinous  plates. Zenopsis,  237. 

337.-ZE:\0PSIS  Gill. 

(Gill,  Proc.   Acad.   Nat.   Sci.   Phila.   1832,   \)1?m  type  Zeus  nebulows  Temminok 
Schlexely  from  Japan.) 

Body  ovate,  much  compressed,  without  scales,  not  warty.     He 
deeper  than  long,  its  anterior  profile  steep.    Mouth  rather  hirge, 
jaw  protractile^  teeth  small,  on  jaws  and  vomer,  none  on  the  palatiu 
Various  bones  of  the  head  and  shoulder  girdle  armed  with. spin 
Series  of  bony  plates  along  the  sides  of  the  belly  and  the  base^  of 
dorsal  and  anal,  each  plate,  armed  with  a  strong  spine.    Eye 
placed  high.    Gillrakera  short.    Dorsal  spines  very  strong,  usually 
in  number.    Anal  spines  3.    Ventral  fins  long,  mostly  I,  ?•    Gaud 
peduncle  slender,  the  fin  not  forked.    Two  or  three  species  known,  diflfi 
ing  from  Zeusy  mainly  in  the  presence  of  3  anal  spines  instead  of  4. 
lagic.    (Ce6?,  Zeus;  tj^tlnq^  appearance.    Zens  is  from  Ctti?,  Jupiter.) 
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yms.  Z.  ocellatns  (Storer)  Gill. 

Color  silvery,  nearly  plain  5  a  black  lateral  ocellated  spot  in  life,  dis- 
appearing in  spirits;     Body  short,  deep,   compressed.     Skin  wholly 
naked,  except  for  the  bony  bucklers,  which  are  armed  each  with  a  central 
spiue  hooked  backwards  and  marked  with  radiating  ridges;  7  bucklers 
along  the  base  of  the  dorsal,  the  5th  and  Gth  largest;  2  on  the  median 
line  in  front  of  the  ventrals,  the  second  largeat;  one  median  plate,  and 
^  I>a.lr8  between  ventrals  and  anal,  and  4  along  the  base  of  the  anal.    Top 
^^   the  head  with  roughish  ridges,  but  without  spines ;  a  spine  at  the 
l>^«©  of  each  dentary  bone;  the  broad  maxillaries  each  with  a  supple- 
''^^rital  bone;  teeth  nearly  obsolete.    Eye  large,  much  nearer  the  gill 
^I>^ning  than  the  tip  of  the  snout.    Gill-rakers  short.    Caudal  peduncle 
^^^y  slender,  the  caudal  fin  short  and  rounded;  pectorals  very  short; 
^"^*=^t3ral8  large,  the  rays  I,  6,  the  first  soft  ray  closely  appressed  to  the 
®t^i  i^<3;  anal  spines  short  and  stout,  the  soft  rays,  like  those  of  the  dorsal, 
^^"^■^  5    dorsal  spines  filamentous.    D.  IX,  26;  A.  111,24.    Pelagic;  one 
iinen  takena),  Provincetown,  Mass.    (Description  from  the  original 

msaoellatus  Storer,  Proc.  Bos.  Soc.  Nat.  Hist,  vi,  888;  Gill,  1.  c.) 

Family  LXXXII.— BERYCID^. 

(TJie  Squirrel-fishes.) 


t\ 


ok:- 


ody  oblong  or  ovate,  compressed,  covered  with  very  strongly  ctenoid 

Dinous  scales.    Head  with  large  muciferous  cavities,  covered  by  thin 

•    Eye  iateral,  usually  la»*ge.    Mouth  more  or  less  oblique.    Pre- 

illaries, protractile;  maxillary  rather  large,  usually  with  a  supple- 

tal  bone.    Bands  of  villiform  teeth  on  jaws,  and  ususilly  on  vomer 

palatines.    Opercular  bones  usually  spinous ;  frequently  every  mem- 

e  bone  of  the  head  strongly  serrated.    Branchiostegals  mostly  8. 

-membranes  separate,  free  from  the  isthmus.    Gills  4,  a  slit  behind 

iburth.    Pseud obranchi®  present.    Gill-rakers  moderate.    Checks 

^^  opeicles  scaly.    No  barbels.    Dorsal  fin  long  or  short,  usually  with 


a 


tU 


*""^^Tig  spines;  anal  with  2-4  spines;  ventral  fins  thoracic,  usually  I,  7, 

^^  number  of  rays  greater  than  1, 5 ;  caudal  fin  usually  forked.    Pyloric 

^^^a  numerous.    Genera  5-6;  species  about  50.    liough-scaJed  and 

^ghtly  colored  fishes  of  the  warm  seas;  two  species  straying  to  our 
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coast.    Many  of  them  inhabit  cousiderabb  depths  in  the  ocean.    Th 
youn^  often  difter  widely  in  appearance  from  the  adult. 

(Berycida  G'duthoT,  i,  6-50;  exclnBive  of  certain  gonera.) 
a.  Dorsal  fl^  poutinuous,  ^f^  9piuoas  part  short ;  anal  spines  3 ;  abdomen  serrated. 

HOPLOSTETHL'S,   23 

aa.  Dorsal  fin  deeply  omarginate,  the  spinous  part  long ;  anal  spines  4. 

HoLOCEXxnus,  2?] 

93§.— ^OPLOSTlSTHUS  Cnv.  <&  Yal. 

(Caviet  1^  Valenciennes,  Hist.  .Nat.  Poiss.  iv,  4Q0,  1829:  type  HoplosteihuB  mcdlterr 
neu8  Cuv.  &  Val.) 

Body  short  and  deep,  much  compressed.  Head  short,  compresses 
very  blunt  anteriorly,  deeper  than  long,  with  very  conspicuous  mucoi 
cavities.  Eye  very  large.  Mouth  very  oblique,  the  jaws  equal  whc 
the  mouth  is  closed.  Maxillary  long,  broad  behind,  with  a  distinct  &u 
plemental  bono,  which  reaches  the  posterior  border  of  the  eye.  Teel 
very  fine,  villiform,  on  jaws  and  palatines,  none  on  the  vomer.  Su 
orbital  with  radiating  ridges  and  a  few  spines;  a  vertical  ridgo  on  tl 
front  of  the  opercle.  Opercle  little  developed,  its  spine  small  or  obs 
lete;  a  strong  spine  at  the  angle  of  the  preopercle;  the  long  vcrtic 
limb  of  the  preopercle  finely  serrated.  Gill-membranes  separate,  <r 
from  the  isthmus.  Branchiostegals  8.  Scales  moderate  or  sniu 
ctenoid;  lateral  line  present,  its  scales  enlarged;  abdomen  with  a seri 
of  bony  plates  each,  ending  in  a  retrose  Bpine.  Dorsal  fin  coutinuoi] 
short,  the  spines  graduated,  G  in  numbet*;  anal  with  3  graduated  spine 
caudal  forked,  its  rudimentary  rays  spinous;  pectorals  low,  rather  loUj 
ventrals  f,  6,  rather  short.  Air-bladder  simple.  Pyloric  coeca  numerov 
VertebrjB  11+15.    Deep-sea  fishes.    {6nXo^^  armed ;  <rre^oc,  breast.) 

919.  H.  medicerraneus  C.  &  V. 

Silvery,  rosy  in  life ;  fins  scarlet,  peritoneum  and  inside  of  moui 
black.  Eye  very  large,  much  longer  than  snout,  forming  about  one-thi] 
the  length  of  head.  Abdominal  plates  9-13  in  number.  Body  above  wii 
very  small  rou^iish  scales;  sides  nearly  ot*  quite  naked  (in  the  yoni 
example  seen),  scaly  in  the  adult.  Pectorals  reaching  first  soft  ray 
anal ;  ventrals  to  vent ;  fins  rather  low.  Bead  2^ ;  depth  1|.  D.  V 
IG;  A.  Ill,  8;  Lat.  1.  28.  Length  of  specimen  3  inches,  lately  dredge 
by  the  U.  S.  Fish  Commission  off  Chesapeake  Bay.  Coasts  of  Southei 
Europe. 

(C.  &  V.  iv,  439;  GUnther,  i,  9:  Tradiichthpi  ipcolOBUi  Lowe,  Fish.  Hsdaiira,  e5L) 
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SI99.— HOLOCENTBUS  Bloch. 
Squirrel-fishes, 

{Bhynchichthifs  Cuv.  &  Vttl. ;  yoaug. ) 
(Arledi;  Bloch,  AusL  Fisclio,  iv,  Gl,  about  1787:  typo  Holooentrus  $ogo  Bloch.) 

£odjr  obloDg,  moderately  compressed,  the  ventral  outline  nearly 
straight,  the  back  a  little  elevateil,  the  tail  very  slender.    Head  com- 
pressed, narrowed  forward.    Opercalam  with  a  strong  spine  above, 
below  which  the  edge  is  sharply  serrated ;  a  strong  spine  at  the  angle 
of  preopercle.    Orbital  ring,  preorbital,  proopercle,  interopercle,  sub- 
operde,  occiput,  and  shoulder  girdle  with  their  edges  sharply  serrate, 
^oath  small,  terminal,  the  lower  jaw  projecting  in  the  adult ;  in  the 
ydong  (which  constitute  the  supjiosed  genus  Rhynchichthys\  the  snout  is 
^Qch  produced.    Maxillary  broad,  striate,  with  a  supplemental  bone. 
Eye  excessively  large.    Scales,  large,  closely  imbricated,  the  i>osterior 
i>l^gin  strongly  spinous.    Lateral  linecontinuous.    Dorsal  deeply  emar- 
Sinate,  the  spines  usually  11,  depressible  in  a  groove ;  soft  dorsal  short 
^nd  high ;  anal  with  4  spines,  the  first  and  second  quite  small,  the  third 
^ery  long  and  strong,  the  fourth  smaller;  caudal  widely  forked;  both 
Jobes  with  the  rudimentary  i-ays  spine  like ;  ventrals  large,  I,  7,  tlie 
^pine  very  strong.    Si>ecies  numerous,  remarkable  for  the  development 
^f  Bharp  spines  almost  everywhere  on  the  surface  of  the  body.    (o7«7, 
''^'hohy ;  xivrpov^  spine.) 


^•H«  pentacantliUS  (Bloch)  Vaill.  &  Boc— -Squirrel-fish. 

Chiefly  bright  red,  with  shining  longitudinal  streaks ;  tins  not  black. 
Mouth  small,  the  maxillary  scarcely  reaching  middle  of  orbit.  Soft 
dorsal  as  high  as  the  body ;  ventrals  much  longer  than  pectorals,  reach- 
^^^S  vent  Head  ^  in  length ;  depth  3J.  Eye  about  2 J  in  hciid.  D. 
Xr,  15;  A.  IV,  10 ;  V.  I,  7;  Lat.  1.  50.    Yertebr®  11  +  IG.    Coeca  25. 

▼Vest  Indies;  accidental  on  our  coast;  once  taken  at  Newport,  E.  I. 

Its  bright  color  and  nervous  darting  motions  rendering  it  one  of  the 

^o%t  conspicuous  denizens  of  the  rock-pools.    The  local  name  refers  to 

*^^  granting  noise  uttered  by  them,  which  resembles  the  bark  of  a 
*^'iUTeL'^    (Ooade.) 

J.  ^^odianuspeMtaeanihut*  Bloch.  Ansl.  Fische,  iv,  40,  taf.  225 :  HolocentrM  sogo  Bloch, 
^'^•l^  Fischo,  iv,  61,  taf.  232:  Perca  tufa  Walbaum,  Art<?di,  Pise.  1792,  351;  Holo- 
^'*'«wi  loKgipinne  GUnther,  i,  28;  Vaillant  &  Bocourt,  Miss.  Sci.  an  Mex.  144.) 

*  *' Operonla  Bquamosa.    Autoriora  5  Bpinis  pone  hoirida.^'    {Block,) 
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Family  LXXXIII  (a).— APIIREDODERID.E. 

{The  Pirate  Per  dies,) 

"Body  oblong,  cleviited  at  tho  base  of  the  dorsal,  compressed  belli 
the  head  thick  and  depressed,  the  profile  concave.  Caudal  pedui 
thick.  Mouth  moderate,  somewhat  oblique,  the  lower  jaw  projectii 
maxillary  reaching  to  anterior  border  of  the  eye.  Teeth  iu  villifo 
bauds  on  jaws,  vomer,  i)alatines,  and  pterygoids.  Premaxillaries  i 
protractile;  maxillaries  small,  without  evident  supplemeatal  l)r> 
Preoi)ercle  and  ])rev>rbit:il  with  their  free  edges  sharply  serrate;  open 
with  a  spiue.  Bones  of  skull  somewhat  cavernous.  Sides  of  the  he 
scaly.  Lower  pharyngeals  narrow,  separatee,  with  villiform  tee 
Gill-membranes  slightly  joined  to  the  isthmus  anteriorly.  Gill-rak« 
tubercle-like,  dentate.  Pseudobranchite  obsolete.  Gills  4,  a  small  t 
behind  the  fourth.  Branchiostegals  G.  Scales  moderate,  strong, 
ctenoid,  adherent.  Lateral  line  imperfect  or  wanting.  Vent  always  ^ 
terior,  its  position  varying  with  age,*  from  just  behind  the  ventral  f: 
in  the  young,  to  below  the  ])reopercle  in  the  adult.  Dorsal  tin  sing 
median,  high,  with  but  3  or  4  spines,  which  are  rapidly  graduated,  1 
first  being  very  short.  Anal  small,  with  2  sfender  spines;  ventral  f 
thoracic,  without  distinct  spine,  the  number  of  rays  usually  7;  cam 
fin  rounded  behind.  Air-bladder  simple,  large,  adherent  to  the  wf 
of  the  abdomen.  Vertebra?  14  +  15.  Pyloric  coBca  about  12.  A  sin 
genus,  with  probably  but  one  species.    Confined  to  the  United  Stat€ 

(Aphredoderidie  Giinthcr,  i,  271.) 

340.— APHR£DODERUS  Le.Saenr. 
Pirate  Perches. 

(Le  Suenr;  Cuv.  &,  Val.  Hist.  Nat.  Poihh.  ix,  44r>,  1833:  type  Aphredodenu  gibho$tm 
Suour^=  *Soo/o/)«i«  sayanus  Gillianis.) 

Characters  of  the  genus  included  above,  (dipodu^,  excrement;  S 
the  throat,  from  the  position  of  the  vent;  hence  more  correctly  A* 
(loderus.) 

7tJl«  A.  sayanus  (Gilliams)  DcKay. —  Piralc  Perch, 

Color  dark  olive,  profusely  speckled  with  dark  points  which  ^: 
make  blackish  streaks  along  rows  of  scales;  two  blackish  barsdt:  i 
of  caudal,  between  which  is  a  light  bar.    Head  3;  depth  3.    D.  IT/, 


•This  siugular  fact  was  first  noticed  by  Profeiisor  S.  A  Forties. 


83.   ELASSOMATID^ ELA8S0MA.  4GI 

(IV,  10);  A.  n,  6;  V.  7;  B.  C;  Lat  I.  47-58.  L.  5  inches'.  Sluggish 
streams  and  bayous  from  New  York  coastwise  to  Louisiana,  and  througli- 
out  the  Mississippi  Basin  in  lowlands  and  streams  with  alluvial  bot- 
toms; locally  abundant,  variable.  The  singular  variations  in  the  posi- 
tion of  the  vent  have  given  rise  to  several  nominal  species  and  a  nomi- 
nal genus. 

iSdlopsU  sayanus  GiUiams,  Joum.  Acad.  Nat.  Sci.  Phila.  iv,  81:  Aphrcdodcrus  glbho- 
turn  C.  &V.ix,  448:  Sternotremia  isolepis^fA^oHj  Bull.  Ills.  Nat.  Mus.  i,  39, 1876:  Aphro- 
9ediriuooakkMu»3oTdiMi,  Proc.  Acad.  Nat.  Sci.  Phila.  1877, 60:  Aatcrnotre'mia  mesotrema 
Jordan,  Ball.  U.  8.  Nat.  Mus.  x,  r>2 :  ApJtododeru«  iaolepia  Jordan,  Man.  Vort.  ed.  2,  241) ; 
&liiither,  i,  271.  For  de.icriptiou  of  variations  in  tbo  position  of  the  vent,  see  Jordan, 
Bull,m.  Lab.  Nat.  Hist,  ii,  48,  1878.) 

Family  LXXXIII  (fc).— ELASSOMATID^. 

{The  Elassoines.) 

Body  oblong,  compressed,  covered  with  rather  large,  cycloid  scales. 
Moath  small,  terminal,  the  lower  jaw  projecting;  both  jaws  with  rather 
*5tiong  conic  teeth  in  few  series ;  no  teeth  on  vomer  or  palatines;  upper 
jaw  very  protractile.  Bones  of  head  with  entire  edges.  Cheeks  and 
^Percles  sciily.  *  Gill-membranes  broadly  united,  free  from  the  isthmus; 
ffill-rakers  tubercle-like.  Lower  pharyngeals  narrow,  separate,  with 
^harp  teeth.  Branchiostegals  apparently  5.  Lateral  line  obsolete. 
V^fent  normal.  Dorsal  fin  single,  small,  with  about  4  spines;  anal  with 
^  spines;  ventrals  thoracic  I,  5;  caudal  rounded.  Pseudobranchise 
J^oue.  Vertebne  24.  One  species  known,  a  very  singular  little  fish, 
^nc  of  the  smallest  known,  inhabiting  the  fresh  waters  of  the  United 
States;  intermediate  between  the  Aphredoderidce  and  Centra rchidw. 

S41.— ELASSOIVIA  Jordan. 
( Jord;iQ^  Boll.  U.  8.  Nat.  Mus.  x,  50,  1877  :  typo  ElassanM  sonata  Jordan  ) 

Characters  of  the  genus  included  above.    {tXa<r<r6u},ua,  a  diminution.) 

^^«  E.  zonatam  Jordan. 

Color  olive  green,  everywhere  finely  punctulate;  sides  with  about 
*^^eu  parallel  vertical  bands  of  dark  olive,  about  equal  in  width,  nar- 

^^r  than  the  eye ;  the  bands  about  as  wide  as  the  pale  interspaces ; 
^oiigpicuous  roundish  black  spot,  nearly  as  large  as  the  eye,  on  the 

^^  just  above  the  axis  of  the  body,  under  the  beginning  of  the 

^^^1;  soft  fins  faintly  barred;  a  blackish  bar  at  base  of  caudal. 
^^y  oblong,  compressed,  the  nape  rather  broad  and  depressed.    Head 

^^tt>wcd  forward.    Eye  large,  3  in  head.    Mouth  small,  oblique,  the 
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maxillary  scarcely  reaching  papil.  Teeth  in  jaws  8tx)at,  conical,  slightly 
curved,  in  two  or  three  rows.  Head  3;  depth  3 J.  D.  IV,  10;  A.  Ill, 
5;  B.  5;  scales  42  + 19.  L.  IJ  inches.  Smallest  of  our  spinons-rayed 
Qshes,  inhabiting  sluggish  stieams  and  bayous,  from  South  Illinois' to 
Texas  and  Alabama. 

(JordaD,  Bnll.  x,  U.  S.  Nat.  Mns.  50,  1877;  Jordan,  Man.  Vert.  ed.  2,248;  Jordan, 
Bull.  Ills.  Lab.  Nat.  Hist,  ii,  47;  Hay.  Proc.  U.  S.  Nat.  Mus.  iii,  1880,  fiCO.) 

Family  LXXXIV.— CENTRA^RCHID^.* 

{The  Sun-fishes.) 

• 

Percoid  fishes  with  the  body  more  or  less  shortened  and  compressed ; 
the  regions  above  and  below  the  axis  of  the  body  nearly  equally  devel- 
oped, and  corresponding  to  each  other,  and  the  pseudobrauchise  im- 
perfect. Head  compressed.  Mouth  terminal,  large  or  small.  Teeth 
in  villiform  bands,  the  outer  slightly  enlarged,  without  canines;  teeth 
present  on  preraaxillaries,  lower  jaw,  and  vomer,  and  usually  on  pala- 
tines also,  sometimes  on  tongue,  pterygoids,  and  hyoid.  Premaxilla- 
ries  protractile;  maxillary  with  a  supplemental  bone,  which,  in  one 
genus,  is  sometimes  minute  or  o'.)solete.  Preopercle  entire  or  some- 
what serrate;  opercle  ending  in  two  flat  points  or  prolonged  in  a  bla^k 
flap  at  the  angle.  Preorbital  short  and  deep ;  first  suborbital  narrow, 
the  maxillary  not  slipping  under  its  edge.  Gills  4,  a  slit  behind  the 
fourth.  Pseudobra,nchi86  small,  almost  glandular,  nearly  or  quite  cov- 
ered by  skin.  Gill-membranes  separate,  free  from  the  isthmus.  Bran- 
chiostegals  C  or  rarely  7.  Gill-rakers  variously  formed,  armed  with 
small  teeth;  lower  pharyngeal  bones  separate,  their  teeth  conic  or 
sometimes  paved.  Cheeks  and  opercles  scaly.  Body  fully  scaled,  the 
scales  usually  not  strongly  ctenoid,  rarely  cycloid.  Lateral  line  present, 
usually  complete.  Dorsal  fins  confluent,  the  spines  6-13  in  number 
(usually  10),  deprcssible  in  a  shallow  groove;  anal  spines  3-9.  Intes- 
tinal canal  short.  Pyloric  coeca  5-10.  Vertebne  about  30.  (Coloration 
usually  brilliant,  chiefly  greenish.  Sexes  similar;  changes  with  age 
often  great.  Fresh- water  fishes  of  North  America;  genera  10;  species 
about  25,  forming  one  of  the  most  characteristic  features  of  oar  fish 
fauna.  Many  of  the  species  build  nests,  which  they  defend  with  mach 
courage.  All  are  carnivorous,  voracious,  and  gamy.  All  are  valued  as 
food  in  direct  proportion  to  the  size  which  they  attain. 

*  Wo  aro  indebted  to  Mr.  Chas.  L.  McKay  for  the  results  of  his  stadiesof  this  flunily, 
iu  the  advance  of  the  pnblicatiou  of  a  moDograpli  of  the  groap.  '   * 
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This  is  a  very  natural  and  peculiar  group,  but  its  claim  to  recognition 
as  a  distinct  family  is  questionable,  as  the  only  character  of  importance 
which  separates  it  from  Serranidce  is  the  rudimentary  character  of  the 
poeadobranchiaB.  There  is  a  strong  analogical  resemblance  between 
the  CeKtrarchidae  and  the  Cichlidce. 

[PeMdfBfgrou^  Grj/Hina,  j}t,  GUnther,  i/ 256-261.) 

t.  Dorsal  fin  scarcely  larger  than  anal;  gill-rakors  very  long  and  slender^ 
h.  Spinous  dorsal  longer  than  soft  part,  the  spines  about  12 ;  anal  spines  nsnally  8. 

Cextuakchus,  242. 
^.  Spinous  dorsal  shorter  than  soft  part,  the  spines  5-8 ,  anal  spines  6. 

POMOXYS,  243. 

M.  Donal  fiu  mnch  larger  than  anal ;  gill-rakers  shorter. 

e.  Body  comparatively  short  and  deep ;  dorsal  fin  not  deeply  divided. 
d,  Tongoe  and  pterygoids  with  teetli ;  mouth  large, 
e.  Scales  ctenoid;  candal  emargin ate. 
/.  Opercnlnm  emnrginate  behind;  anal  spines  5-7. 

g.  Branchiostcgals  7 Archoplitks,  244. 

gg.  Branchiostegals  6 Ambloplites,  245. 

ff,  Opercnlnm  ending  in  a  black  convex  process  or  flap ;  anal  siiines  3. 

CHiENOBRYTTUS,  246. 

00.  Scales  cycloid;  candal  fin  convex Acantharchus,  247. 

<L  ToDgae  and  pterygoids  toothless;  month  small. 

h.  Candal  fin  convex ;  opercnlnm  emarginat«  behind. 
«.  Dorsal  fin  continuous;  dorsal  spines  normally  9;  anal  spines  3. 

Enneacanthus,  248. 

ti.  Dorsal  fin  angnlated,  some  of  the  middle  spines  higher  than  the 

posterior  ones;  dorsal  spines  10;  anal  3.. ....  Mesogonistius,  249. 

\h.  Candal  fin  emarginnte ;  operculnni  prolonged  behind  in  a  convex 

process  or  flap,  which  is  always  black Lepomis,  250. 

6c>  Body  elongate ;  dorsal  fin  low,  deeply  emarginate;  month  large;  candal  emar- 
ginate Micropterus,  251. 

S42.— CENTBARCHUS  Cuvicr  &  Valenciennes. 

(Covier  &,  Valenciennca,  Hist.  Nat.  Poiss.  iii,  02,  ltti9:  typo  Lalrus  irideus  Lacdp^de.) 

Body  Short  and  deep,  compressed.  IVIouth  moilerate,  the  lower  jaw 
the  longer;  maxillary  with  a  well -developed  supplemental  bone.  Teeth 
ow  vomer  and  palatines.  Opercle  emarginate  behind.  Gill-rakers  seti- 
lorm,  very  long,  finely  dentat-e,  in  large  niimlwr  (20-30  of  the  large  ones). 
*^8  large;  the  dorsal  and  anal  fins  about  equal  in  extent,  the  soft  por- 
^011  pf  the  latter  longest  and  most  posterior,  the  two  fins  being  obliquely 
apposed;  dorsal  fin  with  the  spinous  part  longer  than  the  soft  part,  of 
*oout  12  spines,  which  are  not  rapidly  graduated;  anal  fin  with  about 

Q  ... 

opines.     Scales  large,  not  strongly  ctenoid,     {xs^rpov,  spine;  a/)x«c, 
^^^8,  from  the  development  of  the  anal  spines.) 

^•'  €•  macroptcms  (Lac.)  Jor. 

■Body  ovate; -strongly  compressed.     Head  small.    Mouth  moderate, 
^'y  obliqa^tke  maxillary  reaching  pu^tl/  ^Keopercte  aiid  i^t^wbvtal 
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finely  serrate ;  5  or  0  rows  «>r  seiili's  on  flifek.  V'uxa  lii^h  ;  ventral  spiiu' 
reai-liiii^^  beyond  the  vent.  Mandible  ahmit  hall'  the  len^rtli  of  the  head. 
Color  ^reen,  with  series  ot"  da  rkhrown  si>otson  sides,  beh)w  lateral  line, 
forniiiijLf  interrnjjted  lon;4:itndinal  lines;  belly  yellowish:  a  dusky  oper- 
eular  s[M)t;  tins  with  redtlish  or  brownish  nnirkinjxs:  the  dark  colors 
on  vertical  fins  tbnnin^i;  retienlations  around  paler  sjkHs:  eonspieuous 
ocellate<l  blaek  «pot  usually  pres«*nt  on  last  rays  of  dorsal  fin,  espeeially 
distinct  in  the  younjr,  disappearinj^;  with  a<re.  ll<»ad  ."il;  depth  2,  D. 
XT  or  XII,  12;  A.  Vll  or  VII K  15;  scales  5-14-14.  L.  0  inches. 
Xorth  Carolina  to  South  Illinois  and  southward;  abundant  in  lowland 
streams. 

(lAihrus  macroptiruv  Liicrpidi*,  Hi^t.  \jit.  Pniss.  iii,  447,  l'^02:  .Ionian,  Pnll.  I'.  S. 
Nat.  Mu.s.  X,  liO:  l.nhruH  irUlntn  \.:\ro]H*iU\  Hist.  Nar.  Tniss.  iv,  716,  IcJlfci:  CentranhHif 
irideus  linlbr.  Ichtli,  S.  C.  l'?;!^,  IH:  Ctntrurvhun  irUUua  (Jiiiitlier,  i,  257:  Centrarrhk^ 
irideus  JoTdnUj  Bull.  V.  S.  Nat.  Miis.  x,  .30.  j 


343* — POTIOWS  Ratinosqtie. 

Cr  apples. 

(PomoJM  KalhifsfHK*,  Journ.  Aoail.  Nat.Sci.  riiila.  i,  417, 1818:  type  Pomojri*  annulah« 
HiiW ) 

Bo<ly  more  or  less  elon*rate,  stronj^ly  compressed,  thesnont  projeetinjj. 
Mouth  lar^<»,  obli<|ue ;  maxillary  broad,  with  a  well -developed  supple 
mental  bone.  Teeth  on  vomer  and  palatines  j  few  or  none  on  tongne. 
Lower  pharyngeals  narrow,  with  sharp  teeth.  Gill-rakers  long  and 
ftlemler,  numerous.  Opercle  emarginate;  preopercle  slightly  dentate. 
Scales  lar^i^e,  moderately  ctenoi<l.  Fins  large,  the  anal  larger  than  the 
dorsal,  of  (>  si)ine8  and  about  17  rays ;  dorsal  with  6-tS  graduated  spines, 
the  spnious  dorsal  shorter  than  the  soft  part;  caudal  fin  eniarginate. 
Brauchio.stegals  7.  (-wfia^  opercle  ;  o^y?,  sharp;  the  opercle  ending  in 
two  flat  points  instead  of  an  ''  ear-flap.") 

a.  DoTval  »i>iiie«  C).     (Ponmxys.) 

724.  P*  niiiiulnri9  Raf. — Crappic ;  Bachelor;  Xew  Light ;  CampheJUte, 

Body  elongate.  Head  long,  the  profile  more  or  less  strongly  S-shaped, 
owing  to  the  projecting  snout,  depressed  occipital  region,  and  very 
prominent  thickened  ante  dorsal  area.  Mouth  very  wide,  the  maxillary 
reiiching  past  the  pupil.  Scales  on  cheeks  in  4-5  rows.  Eye  large,  4 
in  head,  (^olor  silvery  olive,  mottled  with  dark  green,  the  dark  marks 
chiefly  on  the  upper  part  of  the  body  and  having  a  tendency  to  form 
narrow  vertical  bars;  dorsal  and  caudal  fins  marked  ivith  green;  anal 
tin  pale,  nearly  plain.  Fins  very  high,  but  lower  than  in  P.  tpanridti. 
Head  3;  depth  2^.    D.  YI,  15  •,  A,  VL,  18  •,  Lat.  1.  36-48.    L.  12  IncheB. 
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Variable.    Mississippi  Valley,  &c.;  abundant  southward,  chiefly  in 
slngg^sh  streams ;  valued  as  a  food-fish. 

(Bafinesqae,  Amer.  Montlil}'  Mag.  1818, 41 ;  Raf.  Jotirn.  Acad.  Nat.  Sci.  Phila.  1818, 
417;  Rail  Ichth.  Ob.  1820,  33;  Jordan  &Copeland,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1876: 
r»tmoxjf$  it^reriuSf  brevicauday  intermed'nttif  And  2>rotacanthuit  Gill,  Proc.  Acad.  Nat.  Sci. 
Pbilo.  18155,  64-66:  Ctntrarchue  nitidM  GUuther,  i/2o7.) 

««.  DoEsal  apines  7  or  8.    (Hi/periatiHS  *  Gill.) 

795«  P«  sparoides  (Lac.)  Gnl. — Calico  Baas;  Grass  Bass;  Barfisk;  Strawherrif  Bass, 

Body  oblong,  elevated,  much  compressed.  Head  long,  its  profile  not 
strongly  S-shai)ed;  the  projection  of  tbe  snout  and  ante-dorsal  region 
and  the  depression  over  the  eye  being  less  marked  than  in  P.  annularis. 
3Ioath  smaller  than  in  P.  annularin,  the  maxillary  reaching  about  to  the 
posterior  edge  of  pupil,  the  mandible  shorter  than  i>ectorals.  Scales  on 
clieeks  in  C  rows.  Fins  very  high ;  anal  higher  than  dorsal,  its  height 
4—5  times  in  length  of  bmiy.  Color  silvery  olive,  mottled  with  clear 
olive-green,  the  dark  mottlings  gathered  in  irregular  small  bunches,  and 
covering  the  whole  body ;  vertical  fins  with  dark  olive  reticulations  sur- 
ronDding  pale  spots;  the  anal  markeillike  the  dorsal ;  a  dusky  opercular 
Bpot.  Head  3 ;  depth  2.  D.  VII  or  VIII,  15;  A.  VI,  17  or  18 ;  Lat.  1. 41. 
Li.  12  inches.  Great  Lakes  and  Upper  Mississippi  Valley  to  New  Jersey, 
and  southward  to  Florida  and  Louisiana ;  chiefly  in  lowland  streams  and 
lakes ;  a  handsome  fish,  valued  as  food. 

(^Labrus  spanrides  Lac^p.  Hist.  Nat.  PoIhs.  iii,  1802,  517;  and  iv,  717:  Cenirarchus 
tparoides  C.  &  V.  iii,  8,  1829:  Centrarchus  hexacanthus  C.  &  V.  vii,  45fl,  1831 :  Centrar- 
chus  hexacanthus  Giinther,  i,  257:  Pomorys  hexacanthus  Holbrook,  Ichth.  S.  C.  29: 
Pomoxifs  nifframaculattts  Jordan,  Man.  Vert.  ed.  2,  247,  and  Bull.  U.  S.  Nat.  Mus.  x,  37, 
Uased  on  Canthariu  nigromaculatus  Lc  Sueur  MSS.,  noticed  by  C.  &>  V.  iii,8.) 

3414.— ARCHOPLITES  Gill. 

(Gill,  Proc  Ac.  Nat.  Sci.  Phila.  1861,  1G5:  type  Centrarchus  intcrruptus  Gfrard.) 

Body  oblong,  compressed,  the  back  elevated.  -Mouth  large,  oblique, 
the  broad  maxillary  with  a  well  developed  supernumerary'^  bone.  Teeth 
OB  jaws,  vomer,  palatines,  tongue,  and  pterygoids ;  lingual  teeth  in  two 
patches;  pharyngeal  teeth  i)ointed.  Gillnikers  long  and  strong,  com- 
pressed,  numerous,  about  20  in  number,  some  of  them  on  the  upper  por- 
tion of  the  arch.  Branchiostegals  7.  Operculum  emarginate,  the  lower 
IK>int  much  the  larger,  striate,  the  ridges  terminating  in  small  spines; 
preopercle,  interopercle,  subopercle,  suborbital  and  preorbital  with  their 
inferior  edges  conspicuously  serrate;  dentaries  and  preopercle  with  large 
maciferous  depressions  or  ]>its.    Dorsal  fin  with  about  13  spines;  anal 

*GilI,  Amer,  Jonm.  Sci.  Arts,  lrij4,  92 :  type  Centrarchus  hexacanthus  C.  &  V.  {vitr^p, 
high;  ic^rtoK,  wil.) 

BolL  Nat.  Mhs.  ^o.  16 30 
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usually  with  7  spines.    Caudal  emarginato.    Scales  strongly  ctenoid. 
California.    {oLp/o^j  anus;  o:r>lcnjf,  armed.) 

796*  A.  liiterruptus  (Grd.)  Gill.— Sacramento  Perch, 

Body  oblong-ovate,  compressed,  the  back  considerably  elevated  ante- 
riorly, depressed  over  the  eye,  the  snout  projecting  at  an  angle.  Mouth 
terminal,  very  large,  the  maxillary  very  broad,  extending  beyond  pupil. 
Eye  very  large,  4  to  5  in  head.  Scales  on  cheek  in  about  eight  series. 
Dorsal  spines  rather  low,  strong;  anal  spines  similar.  Pectoral  short, 
barely  reaching  anal.  Color  blackish  above,  sides  silvery,  with  about 
seven  vertical  blaeliish  bars,  irregular  in  form  and  position  and  more  or 
less  interrupted ;  a  black  opercular  spot ;  fins  nearly  plain.  Head  2§ ; 
depth  2J.  D.  XIII,  10;  A.  VII,  10;  scales  about  7-5I-U.  L.  12  inches. 
Sacramento  and  San  Joaquin  rivers;  abundant;  the  only  fresh- water 
percoid  west  of  the  Eocky  Mountains. 

(Centrarchua  interrupius  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  129:  AmblopUtei 
interruptus  GirokTilf  U.  8.  Pac.  R.  R.  Surv.  Fish.  10:  Centrarchu$  interruptus  GUnther, 
i,  237:  Centrarchu9  maculosas  AyreSf  Proc.  Cal.  Acad.  Nat.  Sci.  1,  1854,  8.) 

245.— AIVIBLOPJLITES  Rafiuesqne. 

Rock  Bass. 

(Rafincsqae,  Ichth.  Oh.  1820,  33:  tyjie  Lepomis  ictheloides  l^SL{.=Bodianv9rupe9tn9  Raf.) 

Body  oblong,  moderately  elevated,  compressed.  Mouth  large,  the 
broad  maxillary  with  a  well-developed  supplemental  bone ;  lower  jaw 
projecting.  Teeth  on  vomer,  palatines,  tongue,  and  pterygoids ;  lingnal 
teeth  in  a  single  patch ;  pharyngeal  teeth  sharp.  Branchiostegals  6. 
Opercle  ending  in  2  flat  points ;  preopercle  serrate  at  its  angle ;  other 
membrane  bones  chiefly  entire.  Gill-rakers  rather  long  and  strong, 
dentate,  less  than  10  in  number,  developed  only  on  the  lower  portion 
of  the  arch.  Scales  large,  somewhat  ctenoid.  Dorsal  fin  much  more 
developed  than  the  anal  flu,  with  10  to  11  rather  low  spines;  anal  spines 
normally  G.    Caudal  fln  emarginate.    {a/x,S).o<;j  blunt;  o^/len^c,  armed.) 

737*  A.  rupestris  (Raf.)  Gill. — Common  Rock  Bass;  Red-Ege ;  Goggle-Efe. 

Body  oblong,  moderately  compressed.  Head  large,  the  profile  little 
depressed  above  the  eye.  Mouth  large,  the  maxillary  extending  to 
opposite  posterior  part  of  pupil.  Bye  very  large,  3J  in  head.  Gill 
rakers  few,  about  10  developed.  Scales  on  cheeks  in  6  to 8  series;  pre- 
opercle serrate  near  its  angle.  Color  olive  green,  brassy-tinged^  with 
much  dark  mottling ;  the  young  irregularly  barred  and  blotched  with 
black,  the  adult  with  a  dark  spot  on  each  scale,  these  fonning  inter- 
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rapted  black  stripes;  a  black  opercular  spot ;  dark  mottlings  ou  tbo 
soft  dorsal,  anal,  and  caadal.  Head  2|;  depth  2-2 J,  D.  XI,  10;  A. 
VI,  10  5  scales  about  5-39-12.  CcBca  7.  Vert.  14  +  18.  L.  12  inches. 
Vermont  to  Great  Lake  region  and  Manitoba,  south  to  Louisiana ;  very 
abundant  west  ot  the  Alleghanies. 

{Bodianm  rupestria  Raf.  Am.  Monthly  Muj*.  1H17,  120:  Centrarchus  ccneus  C.  &  V.  iii, 
84  :  Centrarchm  cenewt  Giiiitlier,  i,  250;  Jordan,  Mun.  Vert.  exl.  2,  237:  AmhlopUtea  cavi- 
/roii»Cop«)y  Journ.  Acad.  Nat.  Sci.  Phila.  18(18, 217,  is  probably  a  yoang  specimen  of  this 
species.*) 

246.— €]IJE::V0BB¥TTUS  Gill. 

War-mouths. 

(Calliurus  Ag.  not  of  Raf.) 

(Gill.  Amer.  Joni-n.  Sci.  Arts,  18G4,  92:  type  Calliunis  mvlanopsGrd.  =^  Pomotis  guloaus 
Cuv.  &  Val.J 

This  genus  has  the  general  form  and  dentition  of  Amhloplites  with  the 
convex  operclc,  10  dorsal  and  3  anal  spines  of  Lepomis,  Preopercle 
entire.  Branch iostegals  6.  Caudal  fin  emsirginate.  Scales  weakly 
ctenoid,    (x^v^w^  to  yawn ;  Bryttus^  i.  e.  Lepomis.) 

a.  Dorsal  beginning  above  the  opercular  spot. 
Y98.  C.  aniistias  ^li^Knj,— Goggle  Eye, 

Body  heavy,  deep  and  thick,  stouter  and  less  elongate  than  in  the 
next.  Head  deep.  Mouth  large,  the  maxillary  reaching  nesirly  to  pos- 
terior margin  of  the  eye;  the  supplemental  bone  strong.  Scales  on 
cheeks  in  7  or  8  rows.  Opercular  flap  broad.  Eye  small,  4 J  in  head ;  pre- 
oi)ercle  and  mandible  with  large  mucous  pit^.  Dorsal  beginning  directly 
over  the  opercular  spot,  which  is  above  base  of  pectoral ;  spines  of  dor- 
sal very  stout,  the  longest  Jis  long  as  from  snout  to  middle  of  eye.  Color 
in  life  dark  olive-green  above ;  sides  greenish  and  brassy,  with  blotches 
of  pale  blue  and  bright  coppery  red,  the  red  predominating ;  belly  bright 
brassy  yellow,  profusely  mottled  with  bright  red;  lower  jaw  chiefly 
yellow ;  iris  bright  red ;  oi)ercular  spot  as  large  as  eye,  black,  bordered 
with  copper  color;  3  or  4  wide  dark  red  bands  radiating  backwanls 
from  eye  across  cheeks  and  opercles,  separated  by  narrow  pale  blue  inter- 

*J,cavifrans  Cope. 

Physiognomy  more  of  Centrarchus,  Month  largo,  very  obUqne,  the  maxillary 
Teaching  beyond  the  middle  of  the  pnpil ;  chin  prominent.  Ontline  of  cranium  con- 
cave. Eye  large,  3  in  head.  Scales  of  cheoks  vory  few,  minute.  Mucous  cavities 
largo.  Silvory,  dusted  with  dark  i>oints;  scales  with  a  narrow  vertical  dark  shade 
at  base;  soft  fins  dusky;  a  small  black  opercular  spot.  Depth  2^.  D.  X,  12;  A. 
YI,  11 ;  scales  7-38-13.    Roanoke  River,  Virginia.     (Cope,) 
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spaces;  upper  fins  chiefly  black,  mottled  with  orange  and  blae;  lower- 
flns  dusky ;  a  small  black  spot  on  last  rays  of  dorsal ;  color  in  spirits 
very  dark,  the  reddish  shades  becoming  black ;  young  with  vortical 
chains  of  spots.  Head  2§;  depth  2 J.  D.  X,  10  5  A.  Ill,  9;  scales 
6-40-12.  ,L.  10  inches.  Lake  Michigan  and  Upper  Mississippi  Valley; 
abundant. 

{Glos8oplit^8  melanops  Jor.  Man.  Vert.  ed.  1, 1876,  223,  317:  ChanobrytUu  gulo9HS  Jot- 
dan,  Man.  Vert.  ed.  2,  IB78,  2:i7 :  Chasnohryttus  gulosus  Jordan,  Ann.  Lye.  Nat.  Hist. 
N.  Y.  1876,  359,  not  Pomotis  gulosus  C.  &  V. ;  McKay,  Proc.  U.  8.  Nat.  Mus,  1681.) 

aa.  Dorsal  fin  beginning  behind  the  yertloal  of  the  base  of  the  pectorals. 
729.  G«  grulosus  (C.  &  V,)  Jor. —  War-mouth;  Red-eyed  Bream, 

Very  similar  to  the  preceding;  the  body  more  compressed  and  more 
elongate,  the  profile  less  steep.  Scales  of  cheeks  larger,  in  about  6-8 
rows.  Opercular  spot  smaller.  Eye  4 J  in  head.  Dorsal  beginning 
behind  base  of  pectoral ;  pectoral  short,  barely  reaching  anal.  Color  in 
life  clear  olive-green  clouded  with  darker,  usually  without  red  or  blue ; 
a  dusky  spot  on  ea<3h  scale  more  or  less  distinct ;  vertical  fins  mottled 
with  dusky;  a  faint  spot  on,  last  rays  of  dorsal  bordered  by  paler ;  3 
oblique  dusky  bars  radiating  from  eye ;  belly  yellowish.  Head  2 J ; 
depth  2 J.  D.  X,  9;  A.  111,8;  scales  6-43-11.  L.  0  inches.  Virginia 
to  Texas ;  abundant  only  southward.  Close  to  the  preceding,  but  dis- 
tinguishable by  the  posterior  insertion  of  the  dorsal. 

{Pomotis  guloeus  Cuv.  &  Val.  iii,  367, 1829  :  Cenirarchus gulosue  unA  viriditC,  &  V.  tII, 
4'.J7, 460,  l^J31 :  Centrarchua  gulosua  Giinther,  1, 258 :  Calliurus  fioridenaiB  Holbrooke  Jonm. 
Acad.  Nat.  Sci.  Phila.  1855,  53:  Bryltue fioriden9i8  0\\ntheit,\,2!&(ii  LepomiB  ffUlH  Cope, 
Joum.  Acad.  Nat.  Sci.  Phila.  1868,  225 :  Chcenohryttus  viridia  Jordan,  Ann.  Lyo.  Kat. 
Hist.  N.  Y.  1876,  300:  Ch(enobryitu8  vindis  Jordan,  Man'.  Vort.  ed.  2,  238:  CalUmnu 
ntelanops  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  11 :  Bryitus  melanope  GUnther,  i,  it^i  Lo^ 
pomis  okarybdis  Cox)e.  Journ.  Acad.  Nat.  Sci.  Phila.  1868,  24.) 

247.— AC  ANTH  ARC  HITS  Gill. 
(Gill,  Amer.  Jo  am.  Sci.  Arts,  1834,  92:  type  Centrarchua  pomotia  Baiid.) 

Body  oblong,  robust,  not  much  compressed  or  elevated.  Month  not 
very  large,  the  broad  maxillary  with  a  well  developed  supplemental 
bone  5  lower  jaw  projecting.  Teeth  on  vomer,  palatines,  pterygoids, 
and  tongue ;  lingual  teeth  in  a  single  patch ;  pharyngeal  teeth  sharp. 
Gill-rakers  few,  rather  long  and  strong.  Opercle  emarginate ;  preoper- 
cle  entire.  Scales  cycloid,  large.  Lateral  line  complete.  Dorsal  spines 
usually  11 ;  anal  spines  5 ;  caudal  fin  rounded  behind.  {axatfOoj  spine ; 
apXovj  anus.) 
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730.  A.  ^omotis  (Baird)  Gill.— ITimZ  Sun-flnh. 

Body  oblong,  moderately  compressed.  Snout  short.  Mouth  wide, 
the  gape  short;  the  maxillary  reaching  posterior  part  of  orbit.  Eye  not 
very  large,  3.J  to  4  in  head.  Cheeks  with  about  5  rows  of  scales.  Dor- 
sal spines  low;  the  longest  about  as  long  as  from  snout  to  middle  of 
papil.  Color  very  dark  greenish ;  body  usually  with  five  rather  indis- 
tinct blackish  longitudinal  bands  along  the  sides;  cheeks  with  dark 
bands,  which  run  nearly  parallel,  the  lowest  passing  across  the  maxillary 
around  the  front  part  of  the  lower  jaw.  Fins  plain  dusky.  A  black 
opercular  spot.  Head  2g ;  depth  2.  J).  XI,  10;  A.  V,  10;  scales  C-43-12. 
li.  4  inches.  Southern  Kew  York  to  South  Carolina,  in  sluggish  streams 
near  the  coast. 

{Centrardkus  pomoiis  Bainl,  9th  Sniithsou.  Rep.  1854,  325;  Jordau,  Man.  Vert.  ed. 
2,U37:  Centrarckas  jH>moti8,  GUntlier,  i,  25(5.) 

« 

S48.— ENNEACANTHUS  GiU 

HemiopliUB  Cope:  Cope/andia  Jordan. ) 
(Gill,  Am.  Jonm.  Sci.  Arts.  1864,  92:  type  Pomotis  oheavs  Grd.) 

Body  rather  short  and  deep,  compressed.  Mouth  small ;  the  supple- 
mental maxillary  bone  well  developed.  Teeth  on  vomer  and  palatines, 
none  on  the  tongue.  Opercle  ending  behind  in  two  fiat  points,  with  a 
dermal  border.  Preopercle  entire.  Scales  rather  large,  the  lateral 
line  sometimes  interrupted.  Dorsal  fin  continuous,  normally  with  9 
spines ;  anal  fin  smaller  than  the  dorsal,  with  3  spines ;  caudal  fin  con- 
vex behind.  Branchiostegals  6.  Species  of  small  size  and  bright  color- 
ation. Abnormal  variations  in  the  number  of  dorsal  and  anal  spines 
have  given  rise  to  the  nominal  genera  Hemioplites  and  Copelandia. 
(evvea,  nine ;  axavOa^  spiue.) 

731.  £•  eriarclius  (Jordan)  McKay. 

Body  rather  elongate,  the  profile  forming  a  nearly  uniform  curve. 
Eye  large,  3  in  head.  Mouth  moderate,  maxillary  reaching  slightly 
beyond  front  of  pupil;  its  supplemental  bone  well  developed.  Scales 
on  cheek  in  about  3  rows.  Soft  dorsal  high,  its  longest  rays  equal  to 
distance  from  snout  to  front  of  opercle ;  anal  fin  very  large,  with  strong 
Bpines.  Pectorals  reaching  beyond  anal  spines ;  ventral  spines  reaching 
anal;  Lateral  line  incomidete.  Olivaceous;  vertical  fins  with  round 
(bluet)  spots.  Head  25;  depth  2J.  D.  X,  9;  A.  IV,  8;  scales  4-33-10. 
L.  3  inches.  Menomonee  Eiver,  Milwaukee,  Wisconsin;  but  one  si)eci- 
inen  preserved.    It  is  probably  an  Enneacanthua  with  an  abnormal  in- 
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crease  in  the  number  of  spines.    Specimens  of  E.  simulans  with  the  same 
uambers  are  occasionally  found. 

(Copelandia  eriarcha  JordskUf  Proc.  Ac.  Nat.  Sci.  Phila.  1877,  56;  McKay,  Ptoc.  U.  8. 
Nat.  Mus.  1881.  j 

733.  E.  obesus  (Baird)  Gill. 

Body  oblong-ovate,  elliptical.  Scales  large,  little  crowded.  Dorsal 
spines  2^  in  head,  as  long  as  from  snout  to  i>osterior  margin  of  eye.  Anal 
fin  large;  ventral  spine  not  reaching  vent,  its  first  ray  not  reaching  the 
base  of  the  last  anal  spine;  caudal  fin  moderate,  about  as  long  as  firom 
snout  to  middle  of  opercle ;  opercular  si)ot  rather  large,  more  than  half 
the  size  of  the  eye,  velvet  black,  bordered  with  purple.  Bye  3^  in  head; 
cheeks  with  four  rows  of  scales.  Color  olivaceous,  with  5-8  well-defined 
dark  cross-bars ;  spots  on  body  and  fins  puri)lish  or  golden ;  cheek 
with  lines  and  spots ;  a  dark  bar  below  eye.  Head  2§ ;  depth  1|^.  D. 
IX,  10;  A.  Ill,  10;  scales  4-32-10;  the  i>ores  developed  usually  on 
about  20  scales,  but  sometimes  on  nearly  all  of  them.  L.  3  inches. 
Massachusetts  to  Florida,  abundant  in  sluggish  streams  near  the  coasts 

(Pomotis  oheaus  Baird,  9tli  Smiths.  Kept.  1854,  324:  Brifttus  obesus  Girard,  Proc.  Acad. 
Nat.  So.  Phila.  )8r)9,  53;  Jordan,  Man.  Vert.  245:  Bryttus  fascialus  Holbrook,  Joum. 
Acad.  Nat.  Sci.  Phila.  1855,  51:  Bryitus  fcuciatus  GUnther,  i,  260;  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  Id7d,  65:  Ponwtis  gutlatus  Morris,  Proc.  Acad.  Nat.  Sci.  Phila.  1859.) 

• 

783.  E.  grloriosus  (Holbr.)  Jor. 

Body  oval,  moderately  compressed,  the  profile  concave  above  eye. 
Opercular  spot  scarcely  larger  than  pupiL  Caudal  about  as  long  as 
from  snout  to  anterior  margin  of  preopercle.  Color  olive-green,  yellow- 
ish below,  speckled  above  with  golden;  no  vertical  bands;  fins  rosy, 
with  golden  spots,  often  a  dusky  spot  at  base  of  caudal.  Head  2^; 
depth  IJ.  D.  IX,  11;  A.  Ill,  10.  L.  2f  inches.  Maryland  to  Florida, 
in  clear  sluggish  streams. 

(Bryitus  gUriosus  Holbr.  Joum.  Acad.  Nat.  Sci.  Phila.  1855,  51:  BryUmi  glariosM 
GUnther,  i,  260;  Uhler  &  Lugger,  Fishes  Maryland,  112.) 

yS4.  E.  simulans  (Copo)  McKay. 

Body  comparatively  elongate.  Mouth  moderate,  very  oblique,  the 
maxillary  reaching  just  past  the  front  of  orbit.  Dorsal  spines  medium; 
»ofk  rays  in  the  males  somewhat  elevated,  reaching  to  or  beyond  (var. 
pinniger)  the  base  of  the  caudal;  the  longest  soft  ray  as  long  ae  fkom 
snout  to  front  of  opercle,  or  (var.  pinniger)  as  long  as  head;  fins  in 
females  all  lower;  pectoral  fin  reaching  nearly  to  middle  of  anaL  Eye 
34  in  head.  Lateral  line  usually,  but  not  always,  complete.  Oolor  dark 
olive;  young  with  traces  of  vertical  darker  bars;  ear-flap  amall,  with  a 
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blae  border,  and  a  pearly  spot  in  front;  a  dark  bar  about  width  of 
papU  extending  obliquely  downwards  below  e>'e ;  sides  of  head,  whole 
body  and  vertical  lius,  in  the  males,  with  round  bright  blue  spots  ar- 
ranged in  irregular  rows,  these  spots  most  distinct  on  the  cheeks  and 
opercles  and  on  the  lower  part  of  the  sides;  females  duller,  with  larger 
and  fainter  sjiots  more  regular  in  position.  A  dark  bar  below  eye. 
Head  2^;  depth  2\.  D.  IX,  10;  A.  Ill,  9  (occasionally  D.  X,  or  A.  IV, 
in  abnormal  s[>ecimens) ;  scales  3-30-9.  New  Jersey  to  Xorth  Carolina; 
abundant  near  the  coast. 

{Hemioplitcs  simulam  Cope,  Jouni.  Acad.  Nat.  Sci.  Phila.  18C«?,  218;  bawHl  on  speci- 
men with 4  anal  spines:  Enneacanihua  margarotis  iiWl  <&  Jordan,  Ball.  U.  S.  Nat.  Mas. 
X,  38,  187ri:  Enntacanthus  gutiatm  Coin*,  Jouni.  Acad.  Nat.  Sci.  Phila.  18(59,  219: 
Emneacanthus  pinnigcr  Jordan,  Hull.  U.  S.  Nat.  Mus.  x,  27,  1878,  a  sontlieni  form,  dis- 
tinguished by  the  larger  size,  brighter  color,  and  larger  tins,  all  doubtless  the  result 
of  more  favorable  surroundings.) 

S49.— IVIESOGONISTIVS  GiU. 

Banded  Sun-Ji^hes. 
(Gill,  Amer.  Joum.  Sci.  Arts,  1864,  92:  typo  Pomoiis  chwtodon  Baird.) 

Body  short  and  deep,  compressed.  Mouth  small.  Teeth  present  on 
vomer  and  palatines,  none  on  the  tongue;  supplemental  maxillary  bone 
small.  Gill  rakers  nither  strong,  dentate.  Opercle  ending  in  two  flat 
points,  with  a  dermal  border;  preopercle  entire.  Scales  large.  Dorsal 
with  ten  spines;  outline  of  the  iin  angulated,  the  middle  spines  being 
much  longer  than  some  of  the  posterior  ones;  anal  fin  much  smaller 
than  tlie  dorsal,  with  3  spines;  caudal  fin  pos^teriorly  rounded.  Size 
small,    [fxzao^^  middle;  ij«i*v:a,  angle;  ixrziov^  sail.) 

735*  IVI.  chsetodon  (Baird)  GilL—Black-handA'd  Sun-fish, 

Body  suborbicular,  compressed.  Head  moderate,  the  profile  nearly 
concurrent  with  the  dorsal  curve.  Mouth  very  small,  the  maxillary 
reaching  nearly  to  the  eye.  Eye  hirge,  3  in  head.  Cheeks  with  3-4 
rows  of  scales.  Fins  rather  large;  dorsal  fin  high  in  front,  the  middle 
portion  depressed.  Lateral  line  continuous.  Coloration  clouded  straw- 
color,  the  sides  with  C-8  conspicuous  but  rather  irregular  black  vertical 
bars,  the  first  through  the  eye,  the  second  in  front  of  pectorals,  inter- 
rupted on  the  operculum,  the  third  at  the  front  of  the  dorsal  covering 
the  membrane  of  the  first  three  spines,  and  forming  a  medial  black 
stripe  on  each  ventral  fin,  the  fourth  at  front  of  soft  dorsal,  the  fifth 
opposite  its  last  ray,  the  last  at  the  base  of  the  caudal;  black  oper- 
cular spot,  with  a  crescent-shaped  paler  centre.    Fins  mottled.    Head  3 ; 
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depth  1§.     D.  X,  10;  A.  Ill,  12;  scales  4-28-10.     L.  3  inches.     New 
Jersey  to  Marylaud,  in  sluggish  streams.    A  handsome  little  fish« 

{Pomotis  chcBtodon  Baird,  Ninth  Smithsonian  Report,  1854,  324:  PamotU  chcetodon 
Gunthcr,  i,  *263;  Jordan,  Man.  Vert.  ed.  2,  245.) 

S50.— LEPOmriS  Rafinisqne. 

Sun-fishes. 

(Idhthclis,  Pomotis  and  Apomotia  Rafinisquo:    Bnjttus  Cuv.  &  Val. :  XenoHSy  Xytro^ 
plites  and  Relioperca  Jordan :  Eupomotia  Gill  «&  Jordan. 

(Rafinesque,  JoarnaL  de  Physique,  1819,  402:  typo  Lahrus  auritus  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  in  the 
adult  somewhat  elevated.  Mouth  moderate  or  small,  the  jaws  aboat 
equal;  maxillary  narrow,  the  supplemental  bone  small  or  reduced  to  a 
mere  rudiment  or  altogether  wanting.  Teeth  on  vomer,  and  osually  on 
palatines ;  none  on  tongue  or  pterygoids ;  lower  pharyngeals  narrow, 
the  teeth  conic  or  paved.  Gill-rakers  mostly  short;  preoporeulum 
entire;  operculum  ending  behind  in  a  convex  flap,  black  in  color, 
which  in  some  species  becomes  greatly  developed  with  age.  Branchios- 
tegals  6.  Scales  moderate. "  Dorsal  fin  continuous,  with  ten  spines ; 
anal  with  three  spines;  caudal  lin  emarginate.  Coloration  brilliant^ 
but  evanescent.  A  large  genus,  one  of  the  most  difficult  in  our  fish 
fauna  in  which  to  distinguish  species.  The  form  of  body,  development 
of  ear-flap,  and  height  of  spines  vary  greatly  with  age.  The  number 
of  fin-rays  and  scales  are  essentially  the  same  in  all.  (Ae^rcr,  scale;  ircD/ia, 
operculum,  a  character  supposed  to  distiugush  the  genus  from  Sparus.) 

The  species  may  be  subdivided  as  follows: 

■ 

•Lower "pharyngeals  narrow,  the  teeth  mostly  conic, 
a.  Pharyngeal  teeth  all,  or  nearly  all,  slender,  acnte. 
b.  Supplemental  maxillary  bone  well  developed;  palatine  teeth  present;  gill- 
rakers  stiff  and  rather  long.    {Apomotis  Raf. ) .  cyanellus,  aymmetricuBfpkemax, 
hh.  Supplemental  maxillary  reduced  to  a  slight  rudiment. 
0.  Gill-rakers  stiff,  not  very  short;  palatine  teeth  usually  present.    (JDepowit.) 
d,  Gill-rakcrs  comparatively  long  and  slender;  ear- flap  short. 

iachyrusy  macrochiruSf  mystacalis,  elongatiiSy  murinuSf  punctatu*^  mimiatui. 
dd,  Gill-rakers  short,  thickish ;  ear-flap  ver^'  long  and  narrow  in  the  adnlt. 

cc,  GiU-rakers  weak  and  flexible,  very  short ;  no  palatine  teeth.  (Xeitolit  Jordan.) 

megaloiiSy  marginaUUf  1wmVfrom», 
}>hb.   Supplemental  maxillary  obsolete ;  gill-rakers  slender.    (HelioperoOn) 

€,  Palatine  teeth  present ....AaimiZit. 

ee.  Palatine  teeth  none;  a  black  dorsal  patch ...jNillJcfiif. 

aa.  Pharyngeal  teeth  mostly  bluntly  conic.    (Xyatroplitci  Jordan.) 

hera9f  nrryorM,  oOiiIm. 

**  Lower  pharyngeals  broad,  with  the  teeth  paved,  nearly  spherical,  tranoate  aboTe. 

JEupomoiia  Gill  &  Jordan) notatutf  kolhrookif  gMomUf  UrM. 
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a.  Pharyngeal  teeth  all  or  nearly  all  slender,  acnte;  lower  pharyngeals  narrow,  the 
teeth  mostly  conic. 
ft.  Supplemental  maxillary  evident;  palatine  teeth  present ;  gill-rakers  stiff  and 
rather  long.    {Apomoiis*  Raiiue&que,) 

Y80«  Ltm  cyanellns  Kaf. — Red-eye;  Blue-spotted  Sun-fish. 

Body  oblong,  rather  elongate,  becoming  short  and  deep  with  age ; 
moderately  compressed.  Head  large,  with  projecting  snont.  Mouth 
rather  large,  the  maxillary  broad  and  flat,  with  a  small  supplemental 
bone,  reaching  nearly  to  the  middle  of  the  eye  f  lower  jaw  projecting. 
Dorsal  spines  quite  low,  the  highest  scarcely  longer  than  snout  (in  the 
adult,  longer  in  young).  Scales  small.  Opercular  spot  small,  less  than 
eye,  broadly  margined,  the  black  confined  to  the  bony  part.  Pectoral 
short,  not  reaching  anal.  Color  variable,  the  prevailing  shade  green, 
with  a  strong  brassy  lustre  on  sides,  which  becomes  nearly  yellow  below ; 
each  scale  usually  with  a  sky-blue  sx)ot  and  more  or  less  of  gilt  edging, 
^ving  an  appearance  of  pale  lateral  streaks;  besides  these  marks,  dusky 
or  obscure  vertical  bars  are  often  present,  and  the  sides  are  sprinkled 
with  dark  dots ;  vertical  fins  marked  with  blue  or  green,  the  anal  usually 
edged  in  front  with  pale  orange;  usually  a  consjucuous  black  spot  on 
I>osterior  base  of  dorsal  and  anal,  these  often  obsolete ;  iris  red ;  cheeks 
w'ilh  narrow  blue  stripes.  Scales  on  cheeks  in  8  rows.  Head  3 ;  depth 
2  J.  D.  X,  11;  A.  Ill,  9 ;  Lat,  1.  about  48  L.  7  inches.  Very  variable. 
Great  Lake  region  to  Mexico;  very  abundant  sou  th  west  ward ;  ascend- 
ing small  brooks. 

(Raf.  Journ.  do  Physique,  1819,  420  :  Icthelis  mdanops  Raf.  lolith.  Oh.  1820,  28 :  CaU 
Hunts  langultts,  diaphanus,  formosus,  and  mkrops  Girard,  U.  S.  Pac.  K.  R.  Surv.  Fish. 
and  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859:  Jiryttus  signi/er  Grd.  U.  S.  Pac.  R.  R.  Surv. 
Fisli.  tK) :  Bryltus  longulus  Gilnthcr,  i,  2(>0 :  Lepomia  microps,  mineopasy  and  mdanops 
Cope,  Journ.  Acad.  Xat.  Sci.  Pliila.  1868  223,224:  Aponxotis  cyanellus  Jordan,  Man. 
Vert.E.  U.S.  ed.  2,239.) 

It  37  m  Lf  symmetric  as  Forbes,  sp.  nov. 

Color  dark,  most  scales  with  a  vertical  dark  bar  at  base;  cheeks  mot- 
tled, not  striped ;  sides  with  about  10  vertical  bars,  widest  forward ; 
pectoral  fins  pale ;  ventrals  dusky  in  the  male ;  dorsal  fin  in  the  female 
with  a  dark  ocellated  spot  on  its  last  ray.  Body  short,  deep,  with  reg- 
ular outlines.  Mouth  moderate,  the  lower  jcaw  longest,  the  maxillary 
reaching  the  front  of  the  pupil ;  supplemeutal  maxillary  present.  Pala- 
tine teeth  present ;  pharj  ngeal  teeth  rather  blunt.  Gill-rakers  stiff  and 
long.    Cheeks  with  7  rows  of  scales.    Opercular  angle  not  prolonged, 

*  Rafinesqne,  Journ.  de  PhyHique,  etc.,  1810,420:  type  Lcpomis  cyanellus  Raf.  j  a, 
primitive;  ^&mcc,  operculum;  ov?,  ear =Tvlipom%s  Raf ,  1820. 


474     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

its  black  spot  higher  than  long,  shorter  than  eye  Trith  a  narrow  pale 
border.  Spinous  dorsal  rather  low,  two-thirds  height  ot  soft,  the  long- 
est spine  as  long  as  from  snont  tc  middle  of  eye ;  caudal  peduncle  short 
and  deep ;  caudal  slightly  emarginate ;  pectorals  and  ventrals  reaching 
vent.  Head  2^ ;  depth  1^.  Eye  a  little  longer  than  snout,  3|  in  head. 
D.  X,  10 ',  A.  Ill,  9 ;  scales  6-34-14.  L.  2J  inches  (adult).  Types  15 
specimens,  in  Illinois  Laboratory  of  Natural  History  from  Illinois  Eiver. 
(Forbes  MSS.) 

V8§.  Ij.  phenax  (Cope  &  Jordan)  McKay. 

Appearance  of  Lepomis  pallidus.  Body  rather  short  and  deep ;  snoat 
short,  projecting,  forming  an  angle  over  the  eye.  Mouth  looderate,  the 
lower  jaw  slightly  the  longer,  the  maxillary  reaching  middle  of  eye,  the 
supplemental  bone  strong.  Eye  moderate,  4^  in  head.  Opercular  spot 
larger  than  eye.  Scales  on  cheek  in  7  rows.  Gill-rakers  very  long. 
Dorsal  spines  short  and  strong,  as  long  as  from  snout  to  middle  of  eye ; 
pectorals  long  ]  soft  dorsal  high,  anal  higher.  Color  in  spirits  nearly 
plain  olive-green )  no  black  spot  on  dorsal  or  anal.  Head  2^ ;  depth  2^. 
D.  X,  10 ;  A.  Ill,  9 ;  scales  6-43-14.  L.  6  inches.  Beaseley^s  Point, 
New  Jersey. 

{ApomotU  phenax  Cope  &,  Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  26,  1877 ;  McKay,  Proc. 
U.  S.  Nat.  Mu8.  1881.) 

lib.  SupplciDental  maxillary  reduced  to  a  slight  mdiment. 

c.  Gill-rakers  stiff,  not  very  short;  palatine  toeth  usually  present.    {Lepomi:) 
d.  Gill* rakers  comparatively  long  and  slender ;  ear-flap  short. 

V39.  li.  Iscliyrus  Jor.  &  Nelson. 

Aspect  of  X.  pallidus.  Body  elongated,  robust,  mnch  elevated. 
Mouth  wide,  the  maxillaries  reaching  middle  of  orbit.  Palatine  teeth 
present.  Occiput  prominent ;  top  of  head  flat  and  short,  forming  an 
angle  with  the  descending  profile.  Scales  on  cheeks  in  6  rows.  Fins 
high,  the  dorsal  spines  rather  low  and  very  strong,  the  lonirest  aA  long 
as  from  tip  of  snout  to  middle  of  orbit.  Opercular  flap  large,  with  a 
broad  pale  edge,  entirely  surrounding  the  black.  Eye  large,  smaller 
than  opercular  spot,  4^  in  head.  Color  dusky,  mottled  witli  orange  and 
blue ;  cheeks  with  wide  obscure  blue  bands )  a  dusky  spot  on  dorsal 
and  anal  behind;  belly  and  lower  fins  coppery  yellow;  lower  Jaw  and 
lower  parts  of  head  leaden  blue.  Head  2| ;  depth,  2^.  D.  X,  12 ;  A* 
III,  10 ;  scales  5-46-14.    L.  7  inches.    Illinois  River. 

{Ichthelia  aquilenais  Nelson,  Ball.  Ills.  Mus.  Nat.  Hist.  1,  37  (not  FomoiU  rnqmOetuiB 
B.  4&  G.);  Jordan  <&  Nelson,  BuU.  U.  S.  Nat.  Mus.  x,  25,  1877.) 
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^940.  I.,  macrorhlras  Haf. 

Bright  steel-blae,  with  many  bronze  orange  spots,  which  cover  nearly 
the  whole  surface,  so  ari*anged  that  the  ground  color  forms  a  series  of 
vertical  chain-like  bars,  very  conspicuous  in  life;  vertical  fins  mottled 
with  bronze  and  usually  more  or  less  edged  with  pale  orange ;  sometimes 
a  faint  black  dorsal  spot;  no  distinct  blue  stripes  on  cheek,  but  the 
Bides  of  the  head  shaded  with  purplish.  Opercular  flap  small,  black, 
margined  with  pale.  Body  rather  elongate,  the  head  somewhat  acute. 
PcKJtoral  fins  reaching  beyond  ventrals  to  anal.  Gill-rakers  rather  long 
and  slender,  strongly  toothed,  1 1  develoi>ed.  Supplemental  bone  minute. 
About  7  rows  of  scales  on  cheeks.  Head  3;  depth  2 J.  D.  X,  12;  A. 
II r,  10;  scales  about  C-42-15.  L.  5  inches.  Ohio  Valley;  a  small, 
handsome  species. 

(Raf.  Joiirn.  do  Physique  1819^  420;  Jordan,  Man.  Vert.  e<l.  2,  239:  Lepomia  nephelu» 
Copo,  Joaru.  Acml.  Nat.  Sci.  Pliila.  18(J8,  222.) 

Y41.  Lf  mystacalis  Copo. 

Body  deep,  comi>ressed.  Eye  large,  3J  in  head.  Dorsal  spines 
robust,  little  shorter  than  the  soft  rays;  paired  fins  long;  maxillary 
extending  somewhat  beyond  front  of  orbit;  four  rows  of  scales  on 
cheeks;  oi>ercular  spot  short  without  border.  Gill-rakers  slender. 
Dusky,  sides  silvery,  with  irregular,  short,  dark  vertical  bars ;  a  pale 
baud  from  mouth  across  preopercle,  a  dark  line  below  this,  then  a  silvery 
band;  lower  parts  and  most  of  vertical  fins  yellow.  Head  3'j} ;  depth 
2.    D.  X,  12 ;  A.  Ill,  12;  scales  7-51-15.    East  Florida.    {Cope.) 

(Cope,  Proc.  Am.  Philos.  Soc.  1«7,  06.) 

Y43.  I.,  clonffatas  (Ilolbr.)  Gill  &  Jor. 

Body  rather  elongate,  compressed.  Front  steep.  Caudal  peduncle 
long.  Maxillary  extending  to  front  of  eye.  Eye  large,  3J  in  head. 
Scales  on  cheek  in  6  rows.  Opercular  flap  moderate.  Fins  high,  the 
longest  dorsal  fin  as  long  as  snout  and  eye.  Dusky  above,  yellowish 
below,  with  faint  dark  vertical  bars  on  the  sides,  and  a  dark  blotch  on 
the  tail  behind  the  dorsal  fin;  cheeks  with  pale  bluish  lines;  fins  i)lain. 
Head  2§ ;  depth  2^.  D.  X,  11 ;  A.  Ill,  9.  L.  4  inches.  South  Carolina 
to  Florida.    {Holhrook.) 

(Pomoti$  elongatM  Holbr.  Journ.  Acad.  Nat.  Sci.  Phila.  1855,  47:  Pomoiis  elongatus 
GUnther,i,  2(i2:  ILipam'u  02)hthalmicu8  Cope,  Journ.  Acacl.  Nat.  Sci.  Phila.  1838,  224.) 

743.  Etm  mnrinns  (Gnl.)  McKay. 

Body  elongate,  somewhat  compressed,  the  form  precisely  as  in  L.  cyor 
nelluB.    Month  rather  large;  maxillary  about  reaching  front  of  eye; 
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teeth  on  vomer  and  front  of  palatines.  Gill-rakers  moderate,  9  or  10  de- 
veloped. Supplemental  maxillary  scarcely  appreciable.  Eye  equal  to 
^nterorbital  width.  Cheeks  with  7  rows  of  scales.  Spinous  dorsal  rather 
high,  the  longest  spine  about  as  long  as  from  tip  of  snout  to  pupil;  pec- 
torals short,  scarcely  reaching  vent.  Scales  small,  reduced  on  breast. 
Dark  greenish ;  a  black  spot  on  dorsal  as  in  L.  cyanellm.  Head  2| ; 
depth  3.    D.  X,  10 ;  A.  HI,  9 ;  scales  7-42-15.    Texas. 

{CaHiurus  muHnus  Grd.  U.  S.  Pac.  R.  R.  Sorv.  J'ish.  1858,  18,  pi.  7,  fig.  1;  the  other 
specimens  examined  by  Girard  belong  to  L.  cyanelltM  :  Bryttu»  murinua  GUnther,  i, 
2G0;  McKay,  Proc.  U.  S.  Nat.  Mus.  1881,88.) 

V44.  li.  pnnctatas  (Cut.  &,,  Val.)  Jor. 

Body  deep,  compressed,  the  profile  steep;  an  angle  above  the  eye. 
Mouth  moderate;  maxillary  reaching  past  anterior  margin  of  eye;  ftup- 
plemental  maxillary  present,  small.  Palatine  teeth  present.  Gill-rakers 
rather  long,  stiff,  and  strong.  Opercular  flap  small,  short,  and  deep, 
shorter  than  eye.  Eye  large,  4  in  head.  Scales 'on  the  cheeks  in  7 
rows.  Dorsal  spines  high,  the  middle  ones  highest,  nearly  as  long  as 
snout  and  orbit.  Olivaceous,  with  numerous  small  deep  brown  spots, 
smaller  than  i)in-heads,  resembling  fly-specks;  these  are  most  distinct 
on  the  lower  part  of  the  sides,  where  they  form  lines  along  the  rows  of 
scales,  and  on  the  opercles;  sometimes  they  cover  the  whole  body.  Fins 
plain  dusky.  Head  3;  depth  IJ.  D.  X,  11;  A.  Ill,  10;  scales  G-40-13. 
L.  5  inched.  Streams  of  Florida;  a  handsome  species,  known  at  sight 
by  the  peculiar  coloration. 

(Dryttus  punctatus  and  reticulatus  Cuv.  &  Val.  vii,  402;  Jordan,  Proc.  U.  8.  Nat. 
Mns.  ii,  224,  1879:  Lepomis  apiatua  Cope,  Proc.  Am.  Phil.  Soc.  Phila.  1877,  65:  Z^epi- 
opomus  apiatus  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  25,  1877.) 

V45.  Lf  miniatns  Jordan. 

Body  oblong  and  somewhat  regularly  elliptical.  Mouth  rather  large. 
Opercular  flap  short  and  broad,  entirely  black.  Scales  of  cheek  in 
4  series.  Eye  large,  3^  in  head.  Gill-rakers  shortish,  but  stiff  and 
rough.  Palatine  teeth  present.  Dorsal  spines  rather  long,  as  long  as 
from  snout  to  posterior  edge  of  pupil.  Pectorals  long.  Color  dark^  a 
scarlet  spot  on  each  scale,  forming  red  longitudinal  stripes;  a  dusky 
mark  on  each  side  of  each  red  spot;  belly  largely  orange  red;  fins  dark; 
no  dorsal  spot;  iris  red.  Head  2J;  depth  2^.  D.  X,  10;  A.  111,9; 
scales  4-40-11.  L.  4  inches.  Alabama  to  Texas;  not  rare;  a. small, 
brightly  colored  species. 

(Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  26,  1877.) 
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dd.  Gill-rankers  short,  thickish ;  car  flap  in  the  adult  very  long  and  narrow. 

746.  Ii«  anritas  (L.)  Ti&f.— Long-cared  Sun-fish, 

Body  elongate,  not  much  elevated.  Snout  moderately  prominent. 
Month  rather  large,  oblique,  the  maxillary  reaching  past  front  of  eye. 
Cheeks  with  rather  small  scales,  in  about  7  rows.  Scales  of  breast  very 
small.  Palatine  teeth  few,  rather  large.  Gill-rakers  quite  short,  not 
much  longer  than  in  Lepomis  megalotis,  but  stiff  and  rough,  set  wide 
apart,  diminishing  in  size  from  the  angle  forwarils.  Opercular  flap 
very  long  (longer  in  the  adult  than  on  any  other  of  the  Sun-fishes 
except  Lepomis  megalotis)^  narrow,  usually  not  wider  than  the  eye.  In 
the  young  the  flap  is  variously  shorter,  but  always  narrow;  lower 
margin  of  flap  usually  pale.  Dorsal  spines  rather  low.  Color  olive; 
belly  largely  orange  red;  scales  on  the  sides  with  reddish  spots  on 
a  bluish  ground;  vertical  fins  chiefly  orange  or  yellowish;  head  with 
bluish  stripes,  especially  in  front  of  eye;  fins  becoming  dusky  in  spirits; 
no  dusky  blotch  on  last  rays  of  dorsal  and  anal.  Head  (without  flap) 
3  in  length;  depth  2 J.  D.  X,  II;  A.  Ill,  9;  Lat.  1.  47.  L.  8  inches. 
Maine  to  Louisiana;  abundant  in  all  streams  east  of  the  Alleghanies; 
the  typical  form,  above  described,  chiefly  northward. 

{Lahru9  auritua  Linn.  Syst.  Nat.  ed.  x,  283,  17^8 :  Ldbrus  auritua  Linn.  Syst.  Nat.  od. 
xii,  475,  1766:  Bryttiia  unicolor  Cnv.  &  Val.  vii,  464:  Pomotia  rubricauda  Storer,  Dost. 
Joam.  Nat.  Hist,  iv,  177:  Pomoiia  appendix  Storer,  Hist.  Fish.  Mass.  1867,  14.) 

Var.  soils  (Cnv.  &  Val.)  McKay. 

Similar  to  the  preceding,  except  that  the  scales  on  the  cheek  are 
larger,  in  5  or  6  rows;  the  scales  on  the  breast  are  not  very  small,  and 
there  is  usually  a  dusky  blotch  on  the  last  rays  of  the  dorsal.  Virginia 
to  Louisiana,  in  streams  coastwise;  abundant,  replacing  the  true  auritus 
in  the  streams  of  the  Southern  States. 

{Pomoiia  aolia  Cuv.  &  Vnl.  vii,  468:  IchthvUa  ruhricauda  Holbrook,  Ichth.  S.  C.  1860, 
15;  McKay,  Proc.  IT.  S.  Nat.  Mas.  iv.  89.) 

ec,  Gill-rakers  weak  and  flexible,  very  short;  palatine  leeth  none.     {Xenotia*  Jordan.) 

747.  li.  mcgrnlotls  (Raf.)  Cope. — Long-eared  Sun-fiah. 

Body  short  and  deep,  compressed,  the  back  very  strongly  arched ;  the 
profile  very  steep,  usually  forming  an  angle  above  eye,  but  sometimes 
fall  and  convex.  Mouth  small,  oblique,  the  premaxillary  rather  below 
the  eye,  the  maxillary  extending  to  opposite  middle  of  eye.  Scales  on 
cheek  rather  large,  in  about  5  rows.  Dorsal  spines  very  low,  not  much 
longer  than  the  snout.  Opercular  flap  in  the  adult  very  long  and  broad, 
with  a  broad  or  narrow  pale  blue  or  red  margin,  the  margin  sometimes 

*  Jordan,  Proo.  Acad,  Nat.  Sci.  Phila.  Ib77, 76:  type  Pomotia  fallax  B.  &  G.  ($f  i^o5, 
wonderful;  ot;(,  ear.) 
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very  broad,  sometimes  almost  wanting;  the  flap  half  or  more  longer 
than  the  eye  in  the  adult,  much  shorter  in  the  young,  its  develop- 
ment subject  to  great  variation.  Brilliant  blue  and  orange;  the  back 
chiefly  blue;  the  belly  entirely  orange,  the  orange  on  the  sides  in  spots, 
the  blue  in  wavy  vertical  streaks;  lips  blue;  cheeks  orange,  with  bright- 
blue  stripes;  blue  stripes  before  eye;  iris  red;  soft  parts  of  vertical  tins 
with  the  rays  blue  and  the  membranes  orange;  ventrals  dusky.  Head 
without  flap,  3  in  length;  depth  l§-2i.  D.  X,  10;  A.  IIF,  8;  scales  5- 
38-14.  L.  6  inches.  Michigan  to  Minnesota,  South  Carolina,  and  Mex- 
ico; very  abundant  in  most  streams.  One  of  our  most  brightly-colored 
fishes.  Extremely  variable:  the  young  are  often  elliptical  in  form,  and 
the  size  at  which  the  characteristic  ear-flap  is  developed  varies  greatly 
with  different  individuals.  We  have  thus  far  failed  to  distinguish  any 
tiingible  varieties.  Some  Southern  specimens  have  the  ear-flap  longer 
(fa/toj?);  some  Northern  ones  have  the  scales  rather  larger  (inscriptus)^ 
or  the  margin  of  the  ear-flap  broader  than  usual  {pcltastes),  or  wanting 
altogether  {lythrochloris).  Some  Southern  specimens  (breviceps)  have  a 
dusky  spot  on  the  last  rays  of  dorsal.  Tliese  characters  gradually  dis- 
appear on  examination  of  a  large  series. 

{Ichthelia  megaloHa  Raf.  Ichth.  Oh.  18*20,29:  Xevolis  megaloliajordfiiif  Man.  Vert,  ed.2, 
242:  Ichthdis  aurita  Raf.  Ich.  Oh.  1H20,  29,  not  Labrus  auritus  L. :  Lepomis  auritug  Cope, 
Joiiru.  Acad.  Nat.  Sci.  Phila.  IBtiti,  220:  Xenotis  lythrochloris  Jordan,  BuH,  U.  8.  Nat. 
Mua.  X,  40:  Pomoiis  vitida  Kirtlaud,  Bost.  Journ.  Nat.  Hist,  iii,  472:  PowotU  fallax 
Bainl  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1«)4,  24 :  Pomoiis  fallax  Girard,  U.  S. 
Pac.  R.  R.  Surv.  Fish.  27:  Poinotis  ruhricauda  GUnther,  i,  262:  Pomolin  brerictpt  B.  &. 
G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390:  Pomoiis  popei  Girard,  U.  S.  Pac.  R.  R.  Surv. 
Fish.  X,  2(5:  Pomoiis  sanguinoleniiis  A^ass.  Anier.  Joum.  Sci.  Arts,  1654, 302:  Xenotia  aolis 
Jordan,  Bnll.  U.  8.  Nat.  Mus.  x,  22,  not  Pomoiis  solis  C.  &  V. :  Powotit  convexifrons 
Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  24 :  Xenoiis  aureolus  JoTiJiaD,Jiu\\. 
U.  S.  Nat.  Mas.  x,  41:  Pomoiis  insoripi us  Agm^iZy  Amer.  Joum.  Sci.  Arts,  1854,  302: 
Xenoiis  inscriptus  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  42:  Lepomis  peltastes  Cope,  Proc. 
Amer.  Phil.  Soc.  Pliila.  1870,  454;  McKay,  Pioc.U.  S.  Nat.  Mus.  iv,  8a.) 

V4§.  li.  margrinatus  (Holbr.)  McKay. 

Body  short  and  deep.  Snout  shorter  than  the  diametc»r  of  the  eye, 
the  maxillary  extending  to  the  orbit.  Paired  fins  rather  long.  XJolor 
olive,  with  darker  vertical  bars ;  head  and  body  with  numeroas  bloish- 
green  spots;  opercular  appendix  bordered  with  green.  Head  3}  depth 
2.    D.  (IX)  X,  12;  A.  Ill,  lU.    Fiurida.     (Holbrook.) 

(Pomoiis  martjinatus  Holbr.  Journ.  Acad.  A  at.  Sci.  Phila.  1655,  49:  PcmoH9  muirgi- 
nains  Giluthcr,  i,  204.) 

V40.  If  bombifrons  (Agass.)  Jor. 

Body  rather  short  and  deep,  with  the  profile  very  steep  and  the  back 
very  much  arched,  the  greatest  depth  of  the  body  being  over   the 
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ox)ercles;  opercular  flap  very  small,  unmargined.  Eye  large;  a  slight 
angle  in  frout  of  the  eye.  Gill-rakers  unknowu.  Mouth  moderate, 
placed  very  low;  the  premaxillaries  entirely  below  the  eye;  maxillary 
extending  back  to  the  middle  of  the  pupil.  Dorsal  spines  moderate, 
the  last  ones  somewhat  shortened.  Anal  fin  large;  pectorals  and  ven- 
trals  reaching  anal.  Scales  of  cheek  in  5  rows.  Light  brown;  fins 
pale,  unspotted.  Scales  of  belly  and  sides  dotted  with  golden  omnge. 
Head  2^;  depth  2,^.  D.  X,  — ;  A.  Ill,  — ;  scales  5-!-ll.  L.  4  inches. 
{Agassiz,)  Tennessee  River.  Known  to  us  from  the  original  descrip- 
tion and  from  a  tracing  of  a  drawing  received  fiom  Professor  Bliss. 

{Pomotiahombifrans  Agassiz,  Amer.  Joum.  Sci.  Arts,  1854,  303.) 

aaa.  Supplemontary  maxlUary  obsolete :  giU-rakers  slender,  rather  stiff.    {Uvlioperca* 
Jordau.) 

d.  Palatine  teeth  present. 
Y90«  Kim  bnmilis  (Grd.)  Cope. — Red-spotted  Sunfish. 

Body  oblong.  Scales  large.  Spines  rather  high.  Profile  not  very 
steep.  Eye  3i  in  head;  mucous  pores  on  head  very  large;  opercular 
flap  rather  long,  broad,  with  a  very  broad  red  margin  which  entirely 
surrounds  the  black.  Gill-rakers  rather  long,  blunt,  8-10,  well  de- 
veloped; cheeks  with  about  5  rows  of  scales.  Bluish,  with  con8i)icuou8 
greenish  spots  and  mottlings  posteriorly ;  sides  with  many  conspicuous 
round  salmon-red  si>ots;  usually  a  faint  black  spot  on  last  rays  of 
dorsal;  belly  and  lower  fins  red.  Head  23;  depth  2 J.  D.  X,  11;  A.  Ill, 
9;  scales  5-34-11.  L.  3  inches.  Kentucky  to  Kansas  and  Texas;  lo- 
cally abundant ;  a  small,  highly -colored  species. 

{Bryttua  humilia  Giranl,  Proc.  Aoad.  Nat.  Sci.  Phila.  1^57,  201;  Giranl,  IT.  S.  Pac. 
R.  R.  Surv,  Fish.  18.38,  21:  Lepomis  anagallinua  Cope,  Journ.  Acad.  Nat.  Sci.  Phila. 
1868,  221:  Lepomis  auagallinns  Jordan,  Man.  Vert.  ed.  3,  240:  ?  Brytiun  oculaim\  Copo, 
Proc.  Acad.  Nat.  Sci.  Phila.  18i>5,  83:  f  Lepomis  oculatus  Coi)e,  Journ.  Aciul.  Nat.  Sci. 
Phila.  m\S.  221. 

dd.  Palatine  teeth  none ;  a  black  blotch  on  last  raj's  of  dorsal. 

Y51*  L«  pallidum  (Mitch.)  Gill  &  Jor. — lilue  Suttfish  ;  Copper-nosed  Bream;  DoL 
lardee. 

Body  comparatively  short  and  deep,  compressed ;  the  young  slender, 
the  adult  nearly  orbicular.    Caudal  peduncle  rather  slender.    Head  not 

*  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,355:  type  Labrus pallidus  Mitch.  {rfXiov, 
Buii;  7tepK7f,\}eTch.) 

\L,  oculatus  Cope. 

Similar  to  L,  humiliSf  but  the  body  deeper,  the  candal  pcdnncle  and  flu  forming 
but  one-third  of  the  length.  Head  short;  opercular  flap  long,  with  a  black  spot  as 
large  as  eye,  surrounded  by  a  broad  pale  margin  *,  body  without  red  spots.  Depth  2^. 
Scales 5-3S^-ll.    L.  3.    (Cope,)    Minnesota. 
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large,  the  px^ojectiDg  snout  usually  fonniog  an  angle  above  eye.  Mouth 
quite  small,  oblique,  the  jaws  about  equal,  the  maxillary  barely  reach- 
ing the  front  of  the  eye.  Five  rows  of  scales  on  cheeks.  Opercular 
flap  very  short  in  the  young ;  in  the  adult  rather  long  and  wide,  without 
pale  edge.  Gill-rakers  moderately  long,  nearly  terete,  bent  slightly 
downwards,  about  10  well  developed.  Dorsal  spines  strong  and  high, 
usually  longer  than  snout  and  eye.  Ventral  fins  reaching  anal ;  pectorals 
reaching  past  anal  spines.  Olive  green 5  adults  dark;  young  more  or 
less  silvery,  with  a  purple  lustre  in  life;  sides  with  undulating,  often 
chain-like,  transverse  greenish  bars,  which  become  obsolete  in  the  adult; 
no  blue  stripes  on  cheeks ;  a  diffuse  black  blotch  at  base  of  i)osterior 
rays  of  dorsal  and  anal,  often  obscure  in  young;  no  red  on  fins;  very 
old  specimens  often  with  the  belly  coppery  red.  Head  3 ;  depth  2.  D. 
X,  11;  A.  Ill,  10;  Lat.  1.  44.  L.  8  inches.  Great  Lakes  to  Florida  and 
Mexico;  very  abundant;  one  of  our  most  widely  diffused  and  variable 
species. 

(Lahrus  paUadita  MitchiU,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1815, 407 ;  Jordan,  Man.  Vert. 
241 :  Lahrus  appendix  Mitchill,  Amer.  Mouth.  Mag.  247,  IRlH  (not  Pomotia  appendix  of 
authors):  Pomotia  incisor  C.  &  V.  vii,  4(56:  Pomolis  incisor  GUnther,  i,  269:  Ichthelis  in- 
cisor HoU)rook,  Ichth.  S.  C.  12 :  Pomotis  gihhosus  C.  &  V.  vii,  467 :  Pomolis  specioaua^  and 
aquilensis  B.  &  6.  Proc.  Acad.  Nat.  Sci.  Pbila.  1854, 24 :  Pomotis  spcciosus  GUnther,  i,  26A: 
Pomotis  luna  Grd.  U.  S.  Pac.  K.  11.  Snrv.  Fish,  x,  22 :  Lepomis  longispinis^  megalotiSf  and 
ardesiacus  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1H68, 220, 222:  Lepomis purpurasoens  Cope, 
Proc.  Amer.  Phil.  Soc.  Phila.  1H70,  453:  Pomotis  ohsnirus*  Agassiz,  Amer.  Joum.  Sci. 
Arts,  1854,  302:  Lepiopomus  obscurus  Jordan,  Ann.  Lye.  Nat.  Hist.  1876,  317,  a  deefily 
colored  variety,  from  the  Tennessee  Basin  and  southward.) 

aa.  Pharyngeal  teeth  mostly  bluntly  conic.    (XystropUtesi  Jordan.) 

V59.  I.,  heros  (B.  &  G.)  McKay. 

Appearance  of  Lepomis  pallidus.  Body  robust,  deep ;  the  front  steep, 
the  projecting  snout  forming  a  considerable  angle  at  the  eye.  Caudal 
peduncle  rather  long.  Mouth  moderate.  Eye  large.  Scales  on  cheeks 
in  4  or  5  rows.  Opercular  flap  broad,  about  as  large  as  eye,  with  an 
orange  margin  below  and  behind.     Spines  strong  and  rather  high. 

*Tho  life  colors  of  ** Lepomis  obscurus^^  are  as  follows: 

Dark  green  above,  the  shoulders  and  front  of  back  with  distinct  greeniah-black 
spots;  sides  with  wide  dark-green  bars;  chest  bright  coppery -red,  spotted  with  black- 
ish and  orange;  sides  of  belly  with  blackish  and  carmine;  face,  lower  jaw,  and  lower 
pjrts  of  head  of  a  peculiar  bright  leaden  blue;  cheeks  orange  and  lead-blnc»y  not 
striped;  opercular  spot  large,  all  black;  vertical  tins  dark  blue-green;  a  blaok  qpoi 
on  last  rays  of  dorsal  and  anal. 

t  Jordan  MSS.  Cope,  Proc.  Amer.  Philos.  Soc.  1877,  66:  type  XyiropHim  fiUU  Jcv- 
dM\:=  Britttus  albulua  Grd.    (^vdrpov,  a  scraper — ^gill-raker;  dirXiTf/Sf  axmed.) 
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Pectoral  fins  long.  Olivaceous,  plain  in  spirits;  belly  silvery;  cheeks 
not  striped;  usually  a  faint  spot  on  last  rays  of  dorsal,  and  sometimen 
of  anal  also.  Head  23;  depth  2.  D.  X,  12;  A.  Ill,  11;  scales  5-30-15. 
Texas;  one  specimen  known ;  distinguishable  from  Lepomis  paUidus  only 
by  the  blunt  teeth. 

(Pomotis  heros  Baird  &  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  25:  Pomolis  horoH 
Grd.  IT.  S.  Mex.  Bound.  Surv.  Ichth.  6:  XystropliteB  heros  Joraan,  Man.  Vert.  ed.  2, 
244.) 

Y93.  1a.  caryoras  McKay. 

Body  very  robust,  compressed;  form  nearly  oval;  dorsal  outline 
more  convex  than  ventral ;  profile  steep,  convex.  Mouth  oblique, 
small;  maxillary  reaching  front  of  eye.  Outer  teeth  stronger  than 
others;  teeth  on  front  of  {ialatines.  Lower  pharyngeals  with  the  nither 
long  posterior  spur  turned  up,  stoutish ;  the  inner  angle  rounded,  some- 
what obtuse.  Teeth  stout,  very  much  blunted,  not  close  set;  the  inner 
considenibly  stronger  and  less  blunt  than  the  rest.  Gill  rakers  short, 
stout,  about  eight  in  number,  the  inner  surface  roughened.  Maxillary 
with  a  small  but  perfectly  distinct  supplemental  bone.  Eye  very  small, 
considerably  less  than  length  of  snout.  Scales  on  cheeks  in  (>-7  rows. 
Opercular  flap  nearly  as  long  as  snout,  surrounded  by  a  very  broad, 
paler,  membranous  margin;  scales  on  the  opercle  large,  in  5  rows. 
Dorsal  spines  low,  the  longest  as  long  as  from  snout  to  eye;  much 
lower  than  soft  rays.  Caudal  peduncle  and  fin  short  and  broad;  ven- 
trals  and  pectorals  short,  reaching  vent.  Scales  on  breast  larger  than 
those  on  cheeks.  Head  3^;  depth  2f.  D.  X,  11 ;  A.  Ill,  10;  scales  G- 
43-14.    L.  6§  inches.    Lake  Huron ;  one  specimen  known. 

(McKay,  Proc.  U.  S.  Nat.  Miis.  1881,  89.) 

YM.  I.,  albnlus  (Ord.)  McKay. 

Body  elongate,  rather  deep  mesially.  Caudal  peduncle  rather  elon- 
gate. Snout  projecting,  forming  an  angle  above  eye.  Mouth  wide, 
the  lower  jaw  projecting;  maxillary  reaching  just  past  front  of  pupil. 
Eye  as  long  as  opercular  flap,  4 J  in  head;  flap  moderate,  broad,  with  a 
very  wide  pale  edge  below  and  behind.  Dorsal  spines  moderate,  as 
long  as  snout  and  half  of  orbit.  Five  rows  of  scales  on  cheek.  Lower 
pharyngeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in  spirits; 
traces  of  dusky  mottlings  on  last  rays  of  dorsal  and  anal.  Head  2.V; 
depth  2.    D.  X,  10;  A.  Ill,  9;  scales  C-42-13.     L.  5  inches.    Florida  to 

BulL  Nat.  Mus.  No.  16 31 
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Texas;  not  common;  like  the  preceding  species,  intermediate  between 
Lcpomis  proper  and  Eupomotis. 

{BrijttuH  alhiilus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1&>7;  Girard,  U.  S.  Pao.  R.  R. 
Siirv.  X,  19:  Brifttun  alhiilus  GUnther,  i,  259:  Xystroplites  gilH  Jordan,  Bon.  U.  8.  Nat. 
Mns.  X,  24,  1877;  McKay,  Proc.  U.  8.  Nat  Mus.  ItfSI,  89.) 


•• 


Lower  pharyngeals  broad ;  pharyngeal  teeth  paved,  subBphtiical  in  form,  tmncate 
above.     (Eupomotis  Gill  «Sb  Jordan.*) 

755.  I.,  holbrooki  (Cuv.  &  Val.)  McKay. 

Bod3'  robust,  elevated,  the  snout  rather  produced.  Eye  large,  4  in 
head;  maxillary  reaching  front  of  orbit.  Dorsal  fin  high,  the  spines 
abont  as  high  as  the  soft  rays;  pectoral  fins  very  long.  Cheeks  with  5 
ix)ws  of  Scales.  Gill-rakers  rather  long,  obtuse,  strongly  toothed.  Oper- 
cular flap  8hort,broad,  with  a  broad  orange  margin  below  and  behind. 
No  palatine  teeth;  pharyngeal  teeth  paved.  Dusky  olive,  silvery  be- 
low; throat  yellow;  finsdark,  with  yellowish  rays;  no  black  dorsal  8pot. 
Head  3f ;  depth  24.  D.  X,  12;  A.  Ill,  11.  L.  10  inches.  South  Caro- 
lina to  Florida;  abundant. 

{Pomolis  hoJbrooki  Cuv.  «fe  Val.  \ii,  460,  1831 :  Pcmotis  apecioftus  Holbr.  Jonm.  Acad. 
Nat.  Sci.  Phila.  I8r>5,  48:  Pomotis  microlophm  GUnther,  \/<iXSAi  'i Xystroplites  longimanua 
Cope,  Proc.  Anier.  Phil.  Soc.  Phila.  1877,  06:  EupomotiB  holhrooki  Jordan,  Proc.  U.  S. 
Nat.  Mns.  ii,  1879,  224.) 

V56.  1a.  notatsas  (Agas8.)  McKay. 

Body  robust,  elongate,  the  snout  projecting,  the  profile  scarcely  gib- 
bous. Mouth  rather  wide,  oblique,  reaching  the  front  of  eye.  Eye 
rather  large.  Opercular  flap  wide  and  rounded,  shorter  than  in  L.  gib- 
bos^uSy  with  a  rather  wide  pale  border  all  around.  Scales  very  large; 
4  rows  on  cheek.  Spines  rather  high  and  strong,  the  longest  dorsal 
spine  as  long  as  from  muzzle  past  middle  of  pupil.  Soft  fins  high. 
Gill-rakers  short  and  not  ver^^  stiff.  Pharyngeal  teeth  paved.  Color 
pale  olive,  mottled;  a  faint  dorsal  spot.  Head  3;  depth  2J;  D.  X,  11; 
A.  HI,  11;  scales  4-;35-13.    L.  8  inches.    Illinois  to  Alabama. 

{Pomotia  notatua  Ag.  Amer.  Jonm.  Sci.  Art»,  1854,  3U2:  EupomotiB  pallidu9  Jordan, 
Bnll.  IJ.  S.  Nat.  Mus.  x,  21,  1H77;  not  Pomotis  paUiduB  Agass.) 

Vfty.  li.  gribbosus  (L.)  McKay.— Cow /won  Sun-fish;  Bream;  Pumpkin-aeed;  Smnnif, 

Body  short  and  deep,  compressed,  the  profile  steep,  convex;  usually 
an  angle  above  the  eye.  Ilead  rather  small.  Mouth  small,  objique, 
the  maxillary  scarcely  reaching  the  front  of  the  eye.  Dorsal  spines 
rather  high,  as  long  as  eye  and  snout;  the  soft  rays  higher.    Pectorals 


•  Gill  &  Jordan,  Field  and  Forest,  1877,  ii,  190 :  type  Spai^uB  aureus  Walbanmss  Pen» 
gibboba  Li.     (fi»,  well;  7ra>//a,  ojierclo.;  oi'f,  ear.) 
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long.  Scales  large;  4  rows  on  cbeek.  Pharyngeal  toetli  all  truncate, 
paved.  Color  greenish-olive  above,  shaded  with  bluish,  the  sides  spot- 
ted and  blotched  with  orange;  belly  orange-yellow;  cheeks  orange, 
with  blue  ^avy  streaks;  lower  fins  orange,  upper  bluish  and  orange- 
spotted.  Opercular  flap  rather  small,  the  lower  i>osterior  part  always 
bright  scarlet,  a  mark  which  distinguishes  this  species  when  adult  at 
ouce  from  all  our  other  high-colored  sun-fishes.  Head  3^;  dei)th  2.  D. 
X,  11 ;  A.  Ill,  10;  Lat.  L  47.  L.  8  indies.  Great  Lake  region  to  Maine 
and  southward  to  Florida,  east  of  the  Alleghanieis;  found  only  in  the 
northern  x)arts  of  the  Mississii)pi  Valley.  One  of  our  most  abundant 
and  familiar  fishes. 

{Perea  gibbota  L.  Syst.  Nat.  ed.  xi,  293,  1700  (after  Perca  fluvialilia  gibbosOf  ventre 
luteo,  of  Cate«by):  Sparua  aureiu  Wall).,  Artedi,  Pi.;c.  1792,  290  (aft^r  **G()ldliscb" 
of  Schopff):  Pomotia  vulgarU  Cuv.  &  Vul.  iii,  91,  1829:  Morane  macHlata  Mitchill,  Re- 
port, in  part,  Fish.  N.  Y.  1W14,  IS:  Pottkotis  rulgaria  Ilolbr.  Ichtb.  8.  Car.  8:  PomotUt 
vulgaris  Storer,  Fiuh.  Mass.  12:  PomoiUi  auritun  GUnther,  i,  2G1:  Eupomotis  aureus  Jor- 
dan, Man.  Vert.  241.) 

Y58.  Li.  llras  McKay. 

"This  species  resembles  P.  incisor  {L.  paUidtm)  in  the  outline  of  the 
boily,  the  nature  and  coloration  of  the  scales,  and  in  the  size  and  form 
of  the  fins,  but  it  differs  greatly  from  it  by  its  large  mouth,  the  free 
extremity  of  the  ui)per  jaws  reaching  the  vertical  line  of  the  middle  of 
the  eye,  by  the  presence  of  teeth  upon  the  palate,  and  by  the  ventral 
fins  being  placed  immediately  under  the  i)ectorals.  The  bhick  oper- 
cular appendage,  which  is  very  short,  ha«  a  narrow  orange  border  be- 
hind; there  is  a  black  spot  at  the  base  of  the  posterior  rays  of  the 
dorsal;  both  dorsal  and  anal  are  marked  by  one  or  two  dark  strix)es; 
the  caudal  is  crossed  by  several  dotted  vertical  lines;  there  are  eight 
or  nine  dusky  bars  across  the  sides  bet^veen  the  head  and  tail.  This 
species  bears  the  same  relation  to  Pomotis  that  Fomoxis  bears  to  the 
true  Centrarchus  in  the  size  of  the  month  and  the  form  of  the  body, 
and  I  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct 
genus.'^  (Agassiz.)  Tennessee  River,  at  Huntsville,  Ala.  We  are 
informed  by  Professor  Bliss  that  the  types  of  this  species  have  the 
pharyngeals  paved. 

(Pomotis  pallidus  Agassiz,  Amor.  Jonm.  Sci.  Arts,  1854,  303,  not  Labrus  pallidiu 
Mitch.;  McKay,  Proc.  U.  S.  Nat.  Mus.  1881,  89.) 
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951.— nriCROPTERUS   Lac^pMe. 
Black  Bass. 

ft 

(Huro  and  Gryaies  Cuvier  and  Valenciennes:  CalUuruSf  Dioplites,  LepomiSf  etc.,  Rafio- 

egque.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  iv,  325,  1802:  type  Micropterua  dolomieu  Lac.) 

Body  elongate-ovate,  compressed,  the  back  not  macli  elevated.  Head 
oblong-conic.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching 
nearly  to  or  beyond  the  posterior  margin  of  the  eye,  its  supplemental  bone 
well  developed.  Lower  jaw  prominent.  Teeth  on  jaws,  vomer,  and  pala- 
tines; usually  none  on  the  tongue.  Preopercle  entire;  operculum  end- 
ing in  two  flat  points,  without  cartilaginous  flap.  Brancliiostegals  nor- 
mally  6.  Scales  rather  small,  weakly  ctenoid.  Lateral  line  continuous. 
Dorsal  fin  divided  by  a  deep  notch,  the  si>ines  low  and  rather  feeble,  10 
in  number;  anal  spines  3;  the  anal  fin  much  smaller  than  the  dorsal; 
caudal  fin  emarginate.  Size  large.  Two  species,  among  the  most  im- 
portant of  American  "  game-fishes."  (/uxfw^^  small ;  rTe/t>oy,  fin ;  the  dor- 
sal fin  in  the  typical  specimen  having  been  injured,  its  posterior  rays, 
detached  and  bitten  off  short;  were  taken  by  Lacepede  for  a  separate  fin.) 

a.  Mouth  very  large,  the  maxillary  in  the  adult  extending  beyond  the  orbit;  scales 
rather  large,  65-70  in  the  lateral  line;  7S  series  above  lateral  line. 

V<I9«  HI*  salmoides  (Lac)  Henshall. — Large-mouth^  Black  Bass;  Oswego  Ba8$; 
Green  Baas;  Bayou  Base, 

Body  ovate-fusiform,  becoming  deeper  with  age,  moderately  com- 
pressed. Head  large.  Mouth  very  wide,  the  maxillary  in  the  adult 
reaching  beyond  the  eye;  in  the  young  shorter.  Scales  on  the  cheek 
in  about  10  rows;  scales  on  the  trunk  comparatively  large.  Linfi^ual 
teeth  sometimes  present.  Dorsal  fin  very  deeply  notched.  Colora- 
tion of  the  young  dark-green  above;  sides  and  below  greenish-silvery; 
a  blackish  stripe  along  the  sides  from  opercle  to  the  middle  of  the 
caudal  fin;  three  dark  oblique  stripes  across  the  cheeks  and  opercles; 
below  and  above  the  lateral  band  some  dark  spots;  caudal  fin  pale  at 
base,  then  blackish,  whitish  at  tip;  belly  white.  As  the  fish  grows 
older  the  black  lateral  band  breaks  up  and  grows  fainter,  and  the  color 
becomes  more  and  more  of  a  uniform  pale  dull  green,  the  back  being 
darker;  a  dark  opercular  blotch  usually  present.  Head  3|;  depth  3. 
D.  X,  13;  A.  Ill,  11;  scales  8-68-16.  L.  1-2  feet.  Bivera  of  the 
United  States,  from  the  Great  Lakes  and  Bed  Eiver  of  the  North 
to  Florida  and  Texas;  everywhere  abundant,  preferring  lakes,  bajona. 
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anil  sluggish  waters.  It  grows  to  a  larger  size  than  the  next  species, 
and  is  readily  distinguished  by  its  coloration  and  the  larger  mouth  and 
larger  scales.    Both  8i)oeies  vary  much  with  different  waters. 

(Labrus  $almoide8  Lac6i><>(lr,  Hint.  Nat.  PoiHs.  iv,  716,  180*2:  Lepom is  pallida  R«if. 
Ichth.  Oh.  30,  1820;  Jordan,  Ann.  Lye.  Nat.  Hist,  xi,  314,  1H77 :  Cichla  flondana  Le 
Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  1422,  220:  llnro  nigricana  C,  &  V.  ii,  124:  Uut'o 
nigricaHH  Giinthur,  i,  255:  MicropteruH  nigricans  Gill,  PrcK*.  Aincr.  Astwx.*.  Adv.  Sci.  1H73, 
70  (and  of  most  latu  writers):  IHoplitts  MuecftmU  Grd.  U.  8.  Mcx.  I^ouud.  Ichth.  3; 
AlicropUruB  aalmaides  Henshall,  Book  of  the  Black  Bass,  18H1,  ll(i.) 

aa.  Month  Biualler,  the  maxillary'  in  the  adult  not  extending  beyond  orbit ;  scales 
smaller,  72-75  in  the  lateral  line;  10-12  series  above  the  lateral  line. 

7SOm  "JK*  dolomiea  Lac. — Small-moiithed  Black  Baan, 

Body  ovatefu8ifoi:m,  becoming  deeper  with  age.  Head  large.  Mouth 
large,  but  smaller  than  in  ^l.  salmoideH^  the  maxillary  ending  consider- 
ably in  front  of  the  hinder  margin  of  the  orbit.  Scales  on  the  cheek 
minute,  in  about  17  rows;  scales  on  tbe  tnink  comparatively  small. 
Dorsal  fin  deeply  notched,  but  less  so  than  in  M,  salmoidvH^  the  ninth 
spine  being  about  half  as  long  as  the  longest,  and  not  much  shorter  than 
tbe  tenth.  Coloration  quite  variable,  the*  young  dull  golden  green,  with 
bronze  lustre ;  darker  spots  along  the  sides,  which  tend  to  form  short 
vertical  bars,  but  never  a  dark  lateral  band;  3  bronze  bands  radiating 
from  eye  across  cheeks  and  o])ercles;  a  dusky  spot  on  i>oint  of  opercu- 
lum; belly  white;  caudal  lin  yellowish  at  base,  then  black,  with  white 
tips;  dorsal  with  bronze  spots,  its  edge  dusky.  In  some  waters  the  iin- 
markings  are  obsolete,  but  usually  they  are  very  conspicuous  in  the 
young.  Southern  specimens  usually  have  the  scales  of  the  lower  part 
of  the  sides  with  faint  dark  streaks;  lulult  specimens  have  all  these 
marks  more  or  less  wholly  obliterated,  and  become  ultimately  of  a  uni- 
form dead-green,  without  silvery  lustre.  Head  3.J ;  depth  3J.  1).  X,  13; 
A.  Ill,  10  or  11;  sciiles  11-74-17.  Kivers  of  the  United  States,  from 
the  Great  Lake  region  to  South  Carolina  and  Arkansas;  abundant, 
frequenting  running  strtnims,  and  preferring  clear  and  cool  waters;  its 
southern  limit  is  bounded  by  the  presence  of  such  waters.  As  a  game 
fish  thfs  species  is  usually  more  highly  valued  than  its  congener.* 

(Lac^IMMlo.  Hist.  Nat.  Foiss,  iv,  :wr>,  1802;  HenshuU,  Hook  <»t  the  Black  Baas,  1-^1, 
«4:  Bodianu^  ackigan  Raf.  Aiiier.  Monthly  Ma^;.  &  Crit.  Rev.  ii,  120,  1H17:  (infutea 
^almoidea  C.  &  V.  iii,  54:  (irtjHivn  mlmonoldia  Gilnlher,  i,  2r)2:  Micropterus  aalmoidcs 
Gill,  Proc.  Aiuer.  Assoc.  Adv.  Sci.  1873,  (m,  and  of  many  Ani<'rican  writei"M:  CaUiurn9 
puitciulatim  Raf.  Ichth.  Oh.  26:  GrysieH  Jascialun  Giinthcr,  i,  'ZoS:  Centrarclma  ohacuruft 
GUnther,  i,  258.) 


*Both  this  s|)ccies  and  tho  prcccMlinj^  arc  popularly  known  in  the  Southrni  States 
1>y  the  grossly  errouvous  nauio  of  '*  Trout." 
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KvMii.v  I.XXXV.— I'KUcHM:. 

Hodv  iiion-  Ml'  h'ss  4'li>ri;:;ii«-,  i»  r«*i«'  or  rDiMiirrNscd,  I'overed  inoiv  or  li^'^s 
<'ornpli»tcly  witli  lulInT  siimll.  rifrmiij.  iiillh-nMit  scjilos.  Latoral  liin* 
Hsiiallv  invsi'iif,  ii(»t  4'\hMhliML;  tin  tlic  JMinliil  tin.  Mouth  U^rmiiKi]  or 
inti'iior.  .Niiiiill  or  larp'.  tin-  ]»n'tna\illari(*s  prutrartili*or  not:  niaxillarirs 
lar;^c  or  small,  without  <lisiiiir(  sni>plfiii4*ntal  bone,  tfaws,  vomer,  ami 
jialatincs  \\\\\i  bands  o!"  icolb.  \vhi«-h  arc  usually  villiform,  but  sorn«- 
times  inixrd  with  i*anin«'s;  4>cca.sioiially  tin*  t«*4'lh  ou  the  vomer  or  ]»ala- 
1iiM»s  an'  abs4'nt.  n4'a4l  nakcil,  or  more  or  li'ss  sealy  ;  prfM>pert*le  eutiiv 
orserrau*;  oprn-les  nsnally  emlin;:  in  a  ilat  spine.  J>ranehiosrejjral> 'J 
or  7.  (iills  K  a  slit.  bebuHl  tlu»  i4)nrih  ;  «;ill-membranes  free  or  connertoil. 
ii4)t  J4»in4*il  to  tin*  isthmus  :  ;iil!  rakurs  sl<Mi«ler,  t4)4)tlie(l ;  pseudobran**hi:e 
snmll,  or  ;:lamlnlar  ami  iMnni^akMl.  tii*  altojLr<*ther  wautinjj;  lower  pharyii- 
;j;eals  separate,  with  sluup  tt'etli.  Tins  j^enerally  lar're ;  two  dorsaU. 
the  tirst  of  0  to  l."i  spin4»s:  anal  liii  witli  <uie  or  two  spines  (three  in 
J\mrhthi/s,  a  tresli  water  «;-4*uus  from  Chili).  VeutraLs  thoracic,  T,  "»: 
pectorals  4»l't<Mi  V4»ry  larp*;  <'au<lal  lunate,  trmieate  or  rounded.     Anal 

jjapilla  4)tten  present.  Air  blaihler  small  an*!  adherent,  ol't4?ii  entirely 
wantin;^.     !*ylorie  4'M'ea  t'rw.     Vert<'bra\  'M)  to  4.>. 

(lenera  about  --;  s[nM*i4's.  MO  to  KM);  iidiabitauts  of  the  fivsh  watH's 
of  eool  re;^Mons,  m<»st  4>f  them  beiu;^  American  and  nearly  all  belonjyiu;; 
to  the  lauua  ot*  the  rnit4'<l  State's.  The  {.rreat  majority  of  the  species 
belonj;:  to  the  sab  family  of  EUuosifnn(ttiHH\  the  Darters,  all  the  si)ecics 
ol'  which  j^roui)  are  Ameri<*au.  They  are  amou;;^  the  most  sin^uhir  ami 
iuterestinji;:  of  4)ur  tishes.  They  di1V4.*r  IVom  the  typical  Pcrchav  in  their 
small  size,  bri;iht  coU)rs,  and  lar^ic  tins,  and  mciv  technically  in  the 
rudimentary  condition  (»f  tia*  ps<*udobranchia'  and  the  air  bladder,  l>oth 
of  whi<'h  or;:ans  are  usually  inapi)re4'iable.  The  preoi)ercle  is  unarmed. 
and  the  numbiM'  of  branchioste^^als  is  six.  An  anal  pai)illa  is  likewise 
developed,  as  in  the  (iohlida\  to  which  ;j:roup  the  Darters  bear  a  consid- 
erable superficial  rescMnblance,  which,  however,  indurates  no  real  allinity. 
The  relations  of  the  Darters  to  the  Perches  have  been  aptly  expressed 
by  Professor  S.  A.  Forbes: 

''Given  a  sui)ply  of  certain  kinds  of  food  nearly  inacce88ib]e  to  the 
oidinary  iish,  it  is  to  be  expecte<l  that  s<mie  fishes  would  become 
es])ecially  fitted  for  its  utilization.    Thus  the  Ftheoatomatina  as  a  group 


85.    PERCID^.  487 

are  explained  ia  a  word  by  the  hypothesis  of  the  i)rogressive  adapta- 
tion of  the  young  of  certaiu  Pervidce  to  a  peculiar  place  of  refuge  and  a 
peculiarly  situated  food  supply.  Perhaps  we  may  without  violence  call 
these  the  raountaineers  among  fishes.  Forced  from  the  populous  and 
fertile  valleys  of  the  river  beds  and  lake  bottoms,  they  have  taken 
refuge  fi^om  their  enemies  in  the  rocky  highlmds,  whei-e  the  free  waters 
play  in  ceaseless  torrents,  and  there  they  have  wrested  from  stubborn 
natare  a  meager  living.  Although  diminished  in  size  by  their  constant 
struggle  with  the  elements,  they  have  developed  an  activity  and  hardi- 
hood, a  vigor  of  life  and  a  glow  of  high  color  almost  unknown  among 
the  easier  livers  of  the  lower  lands.  •  •  •  Notwithstanding  their 
trivial  size,  they  do  not  seem  to  be  dwarfed  so  much  as  concentrated 
fishes."    (Am.  Nat.  1880,  October,  pp.  697-702.) 

The  colors  of  the  Utheostomatincc  are  usually  very  brilliant,  species  of 
PoecilickthifSj  yothanotusj  and  Dipleniitfn  being  among  the  most  brilliantly 
colored  fishes  known;  the  sexual  differences  are  often  great,  the  females 
being  as  a  rule  dull  in  color  and  more  speckled  or  barred  than  the  males. 
3Io8t  of  them  prefer  clear  running  water,  where  they  lie  on  the  bottom 
concealed  under  stones,  darting,  when  frightened  or  hungi*y,  with  gi-eat 
velocity,  for  a  short  distance,  by  a  powerful  movement  of  the  fan-shaped 
pectorals,  then  stopping  as  suddenly.  They  rarely  use  the  caudal  fin 
in  swimming,  and  they  are  seldom  seen  moving  or  floating  freely  in  the 
'water  like  most  fishes.  When  at  rest,  they  support  themselves  on  their 
expanded  vcntrals  and  anal  fin.  All  of  them  can  turn  the  head  from 
side  to  side,  and  they  frequently'  lie  with  the  head  in  a  curved  position 
or  partly  on  one  side  of  the  body.  The  species  of  AmmocrypUK  and 
perhaps  some  of  the  others  jjrefer  a  sandy  bottom,  where,  by  a  sudden 
plunge,  the  fish  buries  itself  in  the  sand  and  remains  quiescent  for 
hours  at  a  time,  with  only  its  eyes  and  snout  visible.  The  others  lurk 
in  stony  places,  under  rocks  and  weeds.  Although  more  than  usually 
tenacious  of  vitality,  tiie  Darters,  from  their  bottom  life,  are  the  iimt 
to  be  disturbed  by  impurities  in  the  water.  All  the  Darters  are  car- 
nivorous, feeding  chiefly  on  the  larviu  of  Diptcra^  and  in  their  way  voni- 
cious.  All  arc  of  small  size;  the  largest  {Pcrctna)  reaches  a  length  of  8 
inches,  while  the  smallest  {2Iicropen'a)  is  jjiobably  the  smallest  si)iny- 
rayed  fish  known,  barely  attaining  the  length  of  an  inch  and  a  half. 
They  are  of  too  small  size  to  be  used  for  food,  although,  according  to 
Bafinesque,  "they  are  good  to  eat,  fried." 

The  PercinwHTe  represented  in  America  by  two  genera,  and  in  Europe 
by  the  same  two  and  three  others — Acerina,  rercarina,  and  A82)ro — the 
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latter  iH'Jirinj^  i^  slron*^  fxlCTnal  ri»si'inl>lsui<*c  to  the  EthroMtowttlina.iind 
8(*rvin«;  as  a  ('oiiurftin;^  link  lK»t\v«*oii  iIumii  aiul  tin*  inorr  t\pjcal  I'Dnns. 

(/'(7'r.-r/«  pail.  <iii  111  luT.  i,  'I'^-T"-;  ;;i*?u-ia  /*i'<»<.  J.mmjH  rm,    PiUoma,  J»vUfwjtmi^  .I'-t- 
ri?i<f,  /V/vf/M/rff,  .tf^p)'i^.  Ft  nn  hflijif.  ;iihI  I**tvjlni. 

*  Anal  s]iiiii's  our  nr  t  w  n. 

it.   I'M'udnl»r!Hirhia' iinjM-rliMt  <ir  wrmliiii;:  |»jrii]ii-rili- ♦■titi?-f;  l»raiirliH)Stej^aN  *i.    k  Ilthr- 

OHioiiuiium .  ) 
h.  IMriiiaxillarirN  protran  ili-. 

c.   lioily  «'Xtn.'iin'Iy  rlnn^jarr,  NnlH\  liinlriral.  rraiixlm-i'iit,  tli<-  Iwlly  a!  Ii'ftM  iiakr<l: 

latnal  liiM-  rdiiiplitt':  ^ill-nifiiiliraiii's  Umaiily  uiiit«'<l. 

d.  Anal  Kpiiu*  Hiiij^lr :  anal  I'm  iu-a?l\  as  laijie  a«*  stMOud  iloi-sal. 

A  M  M  0«  R  Y  IT  A ,  'J.V2. 

lUl.   Anal  sjiinrs  two:  anal  \h\  "^iiiall I<>A,  'i'l^. 

c<'.   I'nnly  l«'ss  eloii;»att'.  <>]>a<iiu<,  «hi«*liy  srahtl. 

('.  Altai  spii)«'  (il)S4-uii-,  nurnialls  >iti;:It>. 

/'.   Latnal  liin"  rompli-tr.  or  wanliii;;  ijn  a  Ow  scales  only..  H<»i.kosoma,  ^."4. 

j'f.  Laroral  linr  incnniplrtc Vaii J-antia,  iVi. 

ee.  Anal  »*pin<*s  tv\i»,  I  in-  lirst  cninnionly  \\w  l<inpT. 

u.  (ii]l-nifni1ii-an«'M  iiion-  or  ]*ss  hroaiilv  umMimI  ;  bcllv  with  onlinarv  walo*. 

h.  Maxillary  lionr  normal I'LocrNl  iiA.  'J.'j>. 

hh.  Maxillary  adnati-  to  tin*  ]>n<»rl»ital I>iri.Ksir>i.  'iiu. 

ijij.  (iill-nn'nil)ranfs  srart-ely  rttnni'cliMl. 

i.  H«*lly  witji  <Milar;;«'il  t-adnrons  platt-s (.'oitimjastfu,  'J.'!*. 

li.   IJcliy  witlnnit  cnlar^rd  cadncous  ])iatOH ]M(»sroMA,  'J.'ii*. 

th,  ProniaxillurioA  not.  ]irotra<'tiI('. 

j.   Lateral  lint*  ('o]M]>l(>t(*. 

k.  \'rntral  linr  with  a  wrios  of  enlar;;«»d,  K]>incMn«,  cailiiciMiH  scalf^ 

or  (if  tlH'rti*  an*  lallon)  a  nak»Ml  Ktri]i. 

/.  Monlli  small,  inrcrior.  IxMu-atlia  pi^-likoMiont  ..PFi!C'iNA,*J(ii>. 

11.  Moutli  lar;;rr,  tin*  snimt  not  jirojtuttin;!;  In'\«n«l  it. 

ALVoiii>ii  s,  '-^1- 
kk,  VtMiiral  linr  witliont  cadncons  srales. 

■m.  <;ill-ni«*nd»ran4'»  M-arcidv  conn<-rt«'d. 

«.  Aintl  tin  larj^iT  than  M'<'on<l  floi-nal     HADKoiTFUrs,  ifti. 

nn.  Anal  lin  .«<niallt>r  than  stM-onddorsitl.  .NoTiioNoTrs,  «<S(. 

mui.  (Jill-nuMnliraiH's  hroadly  i'oiun*cto<l  ..    NA^■o^T<».MA,  2iv|. 

jj.  Lateral  liiu'  j)rrs«'nt,  iiM'oinpIftr. 

n.  (;ill-nn'nihrant's  broadly  nnitod KTiir.<iST«iMA,  '^^1%. 

uo.  (rillincnil)ran«'s  srpuratc  or  nrarly  ko. 

I  *ci:  r  1 1 .U'  1 1 Ti I Y  s,  ^IM\ 

jlj.  Tiati'ral  lino  ohsolote MicRi  »rKKCA,  -HJT. 

ma,  Psoudohrancliia*.  widhU'Vfh^pcd  ;  ]iri*opiMvh"  s«'rrat«*;  hrani-liioHtt'^j^ulH?.    (    tnimr,) 

p.  Canini'  trctli  noni' ;  body  ol)h»n;x Pkhca,  'JtW. 

pp.  Canine  trrih  in  Jaws  and  palatinoK:  bixly  cIungaTe. 

STlZOSTKDiUM,  lHl9. 

25a.-AIW.T30CRVPTA  Jordan. 
iSand  Darter  ft, 

{*  PIrurolepifi  A^cassiz;  not  Pleurohpin  K-^frtou,  a  genns  of  extinct  G.iDoids.) 
(Jordan.  Bnll.  U.  8.  Nat.  Mnn.  x,  G,  I-nT  :  typo  Ammorrifpia  k'ani  Jordan.) 

Body  slender  and  elongate,  snb-(!,vlindrical ;  ])ellucid  in  life.     Head 

•  Agassiz,  Hnll.  Mns.  Conip.  Zodl.  i,  5,  l^GJ:  type  Ktheoatoma ptUacidum  Bainl  1I6S. 
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slender.  Mouth  rather  wide,  terminal,  horizontal,  the  lower  jaw  in- 
cladeil ;  premaxillaries  very  protractile ;  teeth  on  the  vomer.  Sealen 
thill y  cteuoid,  little  imbricated,  present  alon^  the  re[<:ion  of  the  lateral 
line  and  ou  the  tail,  sometimes  wanting^  on  the  hack  or  belly  ;  laterid  line 
complete.  Head  scaly  or  naked;  no  ventral  plates;  the  belly  naked. 
Gill-uieiubranes  considembly  united,  Ibnnin^an  angleat  their  junction. 
Dors&il   fills  moderate,  about  equal  to  the  anal  (in  and  to  each  other; 

dorsal  ^'itli  about  ten  spines;  anal  spine  sin«;i:le,  weak.  Vertebra'  22 
-I-  2:*  ( A.  7>c////ctV/a).  Darters  of  nuMlerate  or  rather  lar^e  size,  inhabi- 
tlog*  the  sandy  bottoms  of  clear  streams,  where  they  bury  themselves 
entirely  exireptinjj  the  eyes  and  snout.  Coloration  translucent,  with 
bri^lit  retlcftions.     («/'/*" r,  sand ;  z/ivrr**^,  concealed.) 

a.   Cbeekci  and  <>|>cn:le8  nuked;  buily  imperfectly  scaled. 

VGl*  A*  beau!  .Ionian. 

IJody  greatly*  elongated,  sub-cylindrical,  transparent.  Head  rather 
large,  heavier  than  in  .1.  peUucula.  ^louth  rather  wide,  nearly  termi- 
nal ;  tlie  upper  jaw  somewhat  the  hmger;  outer  teeth  stron^Ti  hiNiked. 
Opercular  spine  obsolete.  Head  entirely  naked.  IJody  n.tked,  ex<*ept 
the  caudal  peduncle,  which  is  sparsely  covered  with  thin,  induMlded 
scales^  and  a  series  of  nither  large  s(*ales  along  the  sides,  on  which  tlu^ 
lateral  line  runs.  Dorsid  fins  high,  wide  apart,  alumt  ecpial  in  height  to 
the  anal  tin  and  to  each  other;  caudal  fin  cmarginate.  Color  trans- 
Incent,  without  bars  or  spots,  the  lateral  line  shining-golden  in  lite. 
Spinous  dorsal  with  a  large  black  .spot  (»n  the  membrane  anteriorly, 
another  near  the  middle,  and  some  small  ones  behind:  other  (ins  with 
their  membranes  dusted  with  dark  ])oint.s.  Head  ;V*;  depth  7.^.  \).  X- 
10  ;  A.  I,  0  ;  Lat.  1. 05.    L.  L*A  indies.     Louisiana  and  Mis.sissippi. 

{Ammocrtinta  beanii  .Jonlnii.  HiiU.  V.  S.Nat.  Miis.  x. ."»,  1S77 :  Ammocrtiptn  ijvlUln  liny, 
Proc.  l*.  S.  Nut.  MuH.  li^so,  4iM) — apparently  the  yoiui^:  thr  size  smaller  and  the  liiiH 
lower.) 

OA.  Cheeks  anil  opercloswaly. 

VII9*  A*   pollncfida  (Uainl)  J.  iV  (i.Sand  Darivr, 

TransliH-ent ;  scales  with  line  black  dots;  a  seiies  of  .sniiill,  squarish 
olive  or  bluish  blotches  alon^  the  back  and  another  alon<<:  each  side; 
lateral  .'^pots  connected  by  a  ^ilt  band.  Body  slender;  hca<l  stout. 
Cheeks  opereles,  and  temi)onil  re^jfion  scaled;  th<»  scah's  ini1)edde<l  and 
more  or  le»»  cycloid.  Xeck  aliove  thinly  scaled  or  naked;  scales  of  boily 
not  verv  FOii;;h,  those  alon^  lateral  line  atul  caudal  iieduiicle  nio>t 
closelv  imbricated;  belly  entirely  naked;  opercle ending  in  a  short,  Hat 
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spiue.  Maxillary  barely  reaching  to  opposite  the  large  eye;  eyes  high 
up,  separated  by  a  narrow,  grooved  space.  Pectorals  short,  reaching 
tips  of  ventrals,  half  way  to  vent.  Head  4^ ;  depth  7.  D.  X-IO ;  A. 
I,  8;  Lat.  1.  about  75,  about  6  series  of  scales  above  it.  L.  3  inches. 
Ohio  valley  and  northwestward ;  abounding  in  clear  sandy  streams ;  one 
of  the  most  interesting  of  our  fishes. 

{Ethemtoma  pcUuddum  Baird  MSB.:  Pleurolepia  peVucidus  AgasnZy  BulL  Mns.  Com  p. 
Zool.  i,  5,  186:3:  PlcuroUpis  pellucidue  Yaillaut.  Reclierches  sur  Etheostom.  in  Nouv. 
Archiv.  Mns.  1874,138:  Pleurolepis  pellucidus  JoT(\a>j\,^&u,  Vert,  ed.  2/219:  Pleurolepit 
pellucidus  Jordan  &  Copeland,  Auier.  Nat.  1877,  86.) 

Y63«  A.  asprella  Jordan. 

Head  long,  rather  slender.  Eyes  very  large,  high  up  and  very  close 
together.  Mouth  not  large,  sub-terminal,  horizontal.  Cheeks  and  oper- 
cles  with  pectinated  scales.  Opercular  spine  well  developed.  Squama- 
tion  much  more  complete  than  in  A.  pellncidaj  the  scales  small  and 
quite  rough,  largest  posteriorly.  Throat  and  belly  naked,  the  space 
between  the  ventral  fins  scaled.  Back  of  neck  scaly.  Fins  large,  the 
dorsals  well  separated;  the  spinous  high,  highest  in  front;  second  dor- 
sal smaller, smaller  than  anal;  anal  spine  high,  flexible;  caudal  lunate. 
Coloration  clear  olivaceous,  sides  with  8  to  10  dark  squarish  blotches^ 
quite  small  and  far  apart;  a  blackish  shade  forwanl  from  eye,  and  a 
dusky  shade  across  opercle.  Said  to  present  in  life  '*  almost  all  the 
colors  of  the  rainbow.''  Head  4^;  depth  8.  D.  IX-10;  A.  I,  8;  Lat.  1. 
98,  ten  series  above  the  lateral  line.  L.  4  inches.  Illinois  to  Alabama, 
in  sandy  streams;  a  much  larger  and  rougher  species  than  the  precetling. 

{PIcttrolepis  asprellua  Jordan,  Bull.  Ills.  Lab.  Nat.  Hist.  2,  3d,  1670:  PlenrolepU  a«- 
prellus  Jordan,  Man.  Vert.  ed.  2,  404.) 

253«— lOA  Jonlan  &  Brayton. 
(Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mua.  xii,  88, 1878:  type  PcccUichlhyt  vitreu9  Cope.) 

This  genus  differs  from  Ammocryptu  chiefly  in  the  presence  of  two  well- 
develoi>ed  spines  in  the  anal  tin.  The  anal  fin  is  proportionately  smaller, 
and  the  scales  are  larger  and  rougher,  more  fully  covering  the  body. 
The  squamatiou  of  the  head  is  more  complete  than  in  any  other  geuos. 
Species  slender,  translucent  in  life.    (/«<r,  an  arrow  or  dart.) 

764.  I.  vitrca  (Cope)  J.  &  B. 

Form  of  Ammocrypta.  Dead  slender,  acuminate;  month  not  very 
small;  temporal  region  scaled;  cheeks  and  opercles  covered  with  large, 
imbricated,  very  roughly  ctenoid  scales,  these  scales  extending  forward 
to  the  maxillary  and  backward  to  edge  of  opercle  and  on  snboperde; 
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the  feeble  opercular  spine  is  almost  hidden  by  them.  Middle  and  lower 
part  of  the  sides  of  the  body  covered  with  large,  imbricated,  very  rough 
scales,  these  less  closely  set  below;  breast  naked;  behind  the  ventrals 
the  middle  line  of  the  belly  with  some  small  scales,  behind  w^hich  is  a 
naked  space  bounded  by  small  imbedded  scales,  and  extending  as  iar 
as  the  vent;  back  from  middle  of  first  dorsal  forward  naked,  posteriorly 
more  or  less  scaly.  Fins  low  and  small,  the  second  dorsal  larger  than 
the  first  or  the  anal;  the  spines  slender;  anal  spines  short;  pectoral 
fins  long  and  narrow.  Translucent,  with  small  dark  spots  on  back  and 
sides,  besides  finer  specklings;  fins  plain.  Head  4^;  depth  7.  I).  VII 
to  IX-11  to  13;  A.  II,  6  to  8;  Lat.  I.  60.  L.  2  inches.  Neuse  River, 
l^orth  Carolina;  locally  abundant. 

(P(Bcilichthys  vitreus  Cope,  Proc.  Amcr.  Philos.  8oc.  Pliila.  1870,  263;  Jordan  A, 
Braytou,  BuU.  U.  8.  Nat.  Mus.  xii,  S2,  1878.) 

994.— BOI.i:OSO]«IA  DeKay. 
TesHellated  Darters, 

(Arlina  aud  EstrcUa  Grd.) 

(DeKay,  New  York  Fauna  Fish.  1842,  20:  type  Boleosoma  tesaellatum  DcKay = Eth€08- 
toma  olmstedi  Storer. ) 

Body  moderately  elongate,  fusiform,  not  translucent.  Head  small, 
narrowed  forwards,  the  profile  convex.  Mouth  small,  horizontal,  tbe 
lower  jaw  included;  xiremjixillaries  protractile.  Maxillary  not  adnate 
to  preorbital.  Vomerine  teeth  present.  Scales  large.  Ijateral  line  con- 
tinuous (mrely  wanting  on  two  or  three  scales).  Belly  with  ordinary 
scales.  Gill-membranes  narrowly  connected.  Dorsal  spines  7-10,  slen- 
der; soft  dorsal  much  larger  than  anal;  anal  normally  with  a  single, 
short,  slender  spine,  the  first  soft  ray  simple,  but  articulate.  Vertebrre 
(J5.  nigrum)  17  +  20.  Coloration  olivaceous  and  speckled,  the  males 
blackish  in  spring.    Size  small.    (^SoXi^y  a  dart;  ffw/ia,  body.) 

a.  Dorsal  spines  norinany  9. 

b.  Cheeks  scaly ;  second  dorsal  with  13  or  14  rn y» olmstedi, 

hb.  Cheeks  and  breast  normally  naked  (occasionally  fully  scaled). 
0.  Body  fusiform,  with  slender  caudal  peduncle;   fins  moderate;  second  dorsal 

with  11  or  12  rays;  lateral  liue  usually  not  quite  complete niyntm, 

CO,  Ikxly  robust,  compressed ;  tins  very  h\fi\\, 

d.  Second  dorsal  with  13  rays ;  lateral  line  with  about  40  scales effulgena, 

dd.  Second  dorsal  with  10  niys ;  lateral  li ne  about  35 vcxillare. 

aa.  Dorsal  spines?  (t) asopus. 
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a.  Dorsal  spines  normally  9. 

b.  Checks  scaly ;  second  dorsal  with  1^  or  14  rays. 

Y65.  B.  Olmsted!  (Storer)  Agassiz. 

Body  slender,  little  compressed,  with  long  caudal  pedaucle.  Head 
slender,  rather  pointed.  Cheeks  and  opercles  scaly;  space  before  dor- 
sal naked;  breast  naked.  Fins  very  high,  pectorals  reaching  past  tips 
of  yentrals.  Coloration  olivaceous,  tessellated  above;  sides  with 
blotches  and  zigzag  markings ;  fins  speckled  or  somewhat  barred ; 
head  not  speckled,  dusky  in  males;  usually  a  black  stripe  forward  from 
the  eye  and  another  downward.  Head  4;  depth  5 J.  D.  lX-14;  A.  I, 
9;  Lat.  1.  50.  L.  3^  inches.  Great  Lakes  to  Georgia  and  Massachu- 
setts; the  commonest  eastern  species.  A  southern  form,  var.  macula' 
ticepfi,  has  the  cheeks  scaly  above  only,  and  is  more  specklM;  var.  atro- 
inaculatnm^  found  eastward,  has  the  breast  closely  scaled. 

(Etheoafoma  olmsMi  Storer,  Bost.  Joiim.  Nat.  Hist.  1842,  61:  Boleaeoma  tawellatum 
DoKay,  New  York  Fauna  Fish.  1842,  *iO;  A^^assiz,  Lake  Superior,  299;  Giinther,  i,  77; 
Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1H()8, 1213;  Vaillant,  I.e. 79:  Boleoaoma  maculuticeps 
Cope,  Proc.  Amer.  Philos.  Soc.  1870,  2(59:  Estrtlla  atrornaculata  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  18r>9,  ()6.) 

bb.  Cheeks  and  breast  (normally)  naked. 

d.  Body  fusiform,  with  slender  caudal  peduncle;  fins  moderate;  second  dorsal 
with  11  or  12  rays;  lateral  line  usually  not  quite  complete. 

Y66«  B.  nigrrani  (Raf.)  Jor. — Johw^i  Darter, 

Bod3'  fusifoim,  slender.  Head  conical,  moderate,  the  snout  some- 
what decurved.  Mouth  small,  lower  jaw  included.  Cheeks  and  breast 
naked  (specimens  occasionally  found  with  these  regions  closely  scaly); 
opercles  scaly;  space  before  dorsal  mostly  scaled.  Fins  high,  but 
smaller  and  lower  than  in  the  other  species.  Coloration  pale  oliva- 
ceous; back  much  tessellated  with  brown;  sides  with  numerous  small 
W-shaped  blotches;  head  speckled  above,  mostly  black  in  the  maleH; 
a  bl.ick  line  forward  from  eye,  and  sometimes  a  line  downwanl  also; 
fins  barred ;  males  in  the  spring  blackish  anteriorly,  sometimes  almost 
entirely  black.  Tubes  of  the  lateral  line  obsolete  on  the  last  4  or  5 
scales.  Head  4J;  depth  5.  D.  IX-12;  A.  I,  8;  scales  5-51-9.  L,  2 J 
inches.  Ohio  Valley,  Great  Lake  region,  and  Upper  Mississippi;  very 
abundant  where  found.  It  perhaps  varies  into  B.  olmstediy  bat  may  be 
distinguished,  as  far  as  we  have  seen,  by  the  shorter  dorsal. 

{Ethcostoma  nigra  Raf.  Ichth.  Oh.  1820,  37:  Boleosoma  mamlatum  Agassis,  Lake  Su- 
perior, IriSO,  305:  Bolaoaoma  ftreripiwnc  Cope,  Proe.  Ainer.  Philos.  Soc  1870,268;  Giin- 
ther, i,  77 :  Bolcoaouia  mutatum  Vaillant,  1.  c.  88:  ?  PaciHchth'js  mesacHB  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  18v>4,  232:  Bolcoboma  macalaium  Jonlan,  Man.  Vert.  ed.  2,  894.) 
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dd.  Body  robnst,  compresscil ;  fins  very  high. 

e,  Second  dorsal  with  13  rays;  latenil  line  about  40. 

767.  B.  cITalffens  (Grd.)  Cope. 

Body  rather  slender;  caudal  peduncle  not  contracted ;  opercular  spines 

rudimental;  muzzle  abruptly  decurved.    Eye  3J  in  head.    Fins  very 

high;  caudal  very  much  rounded;   vent'^ls  reaching  anal;  pectorals 

still  longer.    Color  brown,  with  traces  of  nine  spots  on  the  side;  muzzle, 

chin,  and  sjiot  below  the  eye  black ;  fins  black,  the  second  dorsal  and 

caudal  with  white  specks.    Head  4V;  depth  6J.    D.  lX-13;  A.  II,  8; 

scaler  5-40-0.     L.  2J  inches.    Maryland  to  North  Carolina.   (Cope.) 

(JrVtna  effulffun^  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  64;  Cope,  Proc.  Am. 
Philo».  Soc.  1870,  261). ) 

ee.  Second  dorsal  with  10  rays;  lat.  1.  about  35. 
Y68«  B.  vexlllare  Jordan. 

Body  rather  short  and  stout ;  caudal  peduncle  not  contracted ; 
opercular  spine  moderately  developed ;  space  in  front  of  dorsal  fin 
naked ;  muzzle  moderately  decurved ;  eye  moderate.  Second  dorsal 
very  high,  higher  than  long;  pectorals  and  venlrals  long,  nearly  reach- 
ing anal.  Coloration  olivaceous,  the  sides  with  traces  of  vertical  bars; 
first  dorsal,  ventrals,  and  anal  black ;  second  dorsal  and  caudal  strongly 
barred  with  pale  in  fine  pattern;  head  black  in  the  male;  lateral  line 
complete.  Dead  4;  depth  4^.  D.  VI 11-10;  A.  I,  7;  scales  4-35-6. 
L.  2J  inches.  Rax)pahannock  River,  Warrenton,  Va.;  a  single  speci- 
men known. 

(Jordan,  Proc.  17.  8.  Nat.  Mus.  18S0,  237.) 
aa.  Dorsal  spines  7. 
Y69.  B.  aesopiBS  Cope. 

Body  stout,  the  back  rather  elevated;  the  caudal  peduncle  somewhat 
contracted;  muzzle  somewhat  decurved ;  mouth  terminal.  Dorsal  fins 
much  elevated.  Color  light  brown,  with  six  small  dark  dorsal  spots, 
and  ten  similar  small  spots  along  the  dorsal  Hue;  a  bar  around  muzzle 
and  one  below  eye.  1).  VIl-14;  A.  10;  scales  5-47-H.  L.  2^  inches. 
Loyalsoc  Creek,  a  tributary  of  Allegheny  River.  {Cope.)  One  speci- 
men known,  perhaps  an  accidental  variation. 

(Copo,  Proc.  Am.  Pliilos.  Soc.  Tliila.  IH70,  270.) 

355.— VAILI.AIVTIA  Jordan. 
(Jordan,  BuU.  U.  8  Nat.  Mus.  xii,  89,  1H7H;  t;^pc  Bohosoma  tamurum  Forbes.) 

This  genus  agrees  with  Bolconoma  in  all  respects,  except  that  the 
lateral  line  is  incomplete,  usually  ceasing  near  the  middle  of  the  body. 
(To  L^ou  Yaillant,  author  of  an  excellent  monograph  of  these  fishes.) 
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Y70.  T.  camnra  (Forbes)  Jor. 

Body  slender,  elongate^  with  long  caudal  peduncle.  Back  somewhat 
elevateil.  Head  small,  rather  slender,  the  snout  shorter  than  eye, 
strongly  decurved.  Mouth  inferior,  horizontal,  small,  the  maxillary 
extending  to  the  middle  of  the  eye.  Gill- membranes  little  connected. 
Cheeks,  opercles,  and  breast  closely  covered  with  rather  large  scales; 
median  line  of  neck  naked;  opercular  spine  strong;  scales  moderate; 
lateral  line  quite  short,  nearly  straight,  reaching  to  the  middle  of  the 
spinous  dorsal,  developed  on  20  to  30  scales.  Fins  small,  the  dorsals 
well  apart;  first  dorsal  larger  than  the  second,  which  is  larger  than  the 
small  anal.  Coloration  as  in  Boleosonia,  olivaceous,  the  back  spotted 
and  tessellated;  sides  with  about  ten  irregular  spots;  a  dark  spot  on 
opercles.  Head  spotty  above;  a  black  line  across  the  muzzle;  no  bar 
below  eye ;  dorsals  and  caudal  fin  finely  barred.  Head  4J^;  depth  6J. 
D.  X-10;  A.  I,  8;  scales  5-56-10.    L.  2^  inches.    Rivers  of  Illinois. 

{BoU'OMma  camura  Forbes,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  40,  I878.) 

YYl.  T.  clilorosoina  Hay. 

Body  slender,  compressed,  the  dorsal  region  much  arched.  Caudal 
peduncle  long  and  slender,  the  body  abruptly  contracted  at  the  vent^ 
Head  small,  convex  in  profile.  Cheeks  and  opercles  scaled.  Breast 
scaled  or  naked.  Dorsals  separated  by  a  distance  equal  to  half  the  head, 
about  equal  to  each  other,  larger  than  the  anal.  Lateral  line  developed 
on  4  to  20  scales.  Greenish  yellow,  with  many  blotches  and  zigzag 
markings  of  brown ;  a  row  of  about  10  of  these  blotches  along  each  side, 
most  distinct  on  caudal  peduncle;  about  8  square  brown  dorsal  spots. 
Top  of  head,  opercular  spot,  and  subocular  spot,  black.  A  black  streak 
from  eye  to  snout.  Head  4^;  depth  5 J.  D.  IX-11;  A.  I,  7  or  I,  8;  Lat. 
1  50  to  GO.  L.  2  inches.  Eastern  Mississippi;  apparently  not  difiTerent 
from  the  preceding. 

(Hay,  Proc.  U.  8  Nat.  Mas.  1880,  495.) 

956.— IILOCEIVTRA  Jordan. 
(Jordan,  Man.  Vert.  E.  U.  S.  od.  2, 223,  1878;  type  Jrlina  atripinnU  Jor.) 

Body  moderately  elongate,  little  compressed.  Head  shorty  thick^  with 
tumid  cheeks.  Mouth  small,  horizontal,  the  lower  jaw  incladed.  Pre- 
maxillaries  protractile,  little  movable;  maxillary  movable,  not  Joined  to 
the  preorbital  except  at  its  root ;  vomerine  teeth  present,  smaU.  Gfll- 
membranes  more  or  less  broadly  connected.  Scales  moderate.  ISo  ven- 
tral plates.    Lateral  line  complete  or  incomplete.    First  dorsal  with  12 
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BpiDes ;  anal  smaller  than  second  dorsal,  with  two  well-developed  spines, 
the  first  the  longer.  Small  species,  rather  brightly  colored.  {ouXo^j  com- 
plete; xcvr^ov,  spine;  the  development  of  the  anal  spines  distinguishing 
it  from  BoUosoma.) 

a.  Lateral  line  incomplete. 

7T9.  U.  pliflox  (Cope)  J.  <&  G. 

Vemullion  red,  with  faint  small  brown  dorsal  spots;  a  series  of  similar 
blue  spots  along  the  lateral  line.  Spinous  dorsal  with  a  dark  blue  bor- 
der; second  dorsal  with  a  dark  shade;  caudal  cross-barred.  Body  rather 
stout.  Ilead  comi)ressed.  Mouth  termiunK  the  premaxillaries  freely 
protractile ;  opercular  spine  strong.  Cheeks  and  opercles  naked.  Breast 
and  neck  scaleless  or  nearly  so.  Scales  rather  large,  the  belly  sctaled 
like  the  sides.  Gill-membranes  not  described.  Lateral  line  straight, 
reaching  middle  of  second  dorsal.  Anal  fin  small,  other  fins  large.  D. 
X-12;  A.  II,  5;  scales  5-52-8.   L.  2  inches.  Trinity  River,  Texas.   {Cope.) 

(Bolfosoma  phlox  Cope,  Bull.  U.  8.  Nat.  Mus.  xvii,  30,  1880.) 

It73.  U.  sUffmaea  Jou\an.— Speck, 

Body  slender,  formed  as  in  Boleomma.  Head  narrow  and  thin,  the 
snout  somewhat  pointed,  obliquely  truncate  in  profile.  Mouth  narrow, 
horizontal,  subinferior,  its  cleft  nearly  reaehing  eye;  premaxillaries  little 
protractile.  Lateral  line  extending  to  oi)posite  middle  of  second  dorsal. 
Scales  rather  large.  Opercles,  ch(?eks,  and  neck  scaly;  breast  naked. 
Gill-membranes  not  very  broadly  joined ;  opercular  spine  sharp.  Fins 
rather  large;  caudal  emarginate.  Olivaceous,  tessellated  and  speckleil 
above;  sides  with  about  8  W  shaped  dark  green  blotches  below  the  lat- 
eral line  and  various  duller  ones  above;  upper  parts  in  the  larger  speci- 
mens sprinkled  with  small  orange  spot<a,  which  are  more  consi)icuous 
after  death,  when  the  green  has  faded.  Fins  mottled;  spinous  dorsal 
with  a  band  of  orange-red  above,  and  one  or  two  narrow  dark  ones  below 
it.  A  dark  stripe  forward  and  another  dow^lward  from  eye.  Head  4J ; 
depth  5.  D.  X-12 ;  A.  II,  7  ;  scales  5-4(>-7.  L.  2J  inches.  Georgia  to 
Louisiana;  rather  common  in  the  ponds  and  streams  of  the  hill  country. 

{Coleoaoma  Biigmaum  JordaD,  Adu.  Lye.  Nat.  Hist.  N.  Y.  1876,  311.) 

aa.  Lateral  line  complete. 

YY4«  U«  atripinnis  Jordan. 

Body  rather  short,  somewhat  comi)ressed  behind.  Head  extremely 
short  and  deep,  the  snout  very  short  and  abruptly  rounded,  as  in  Dip- 
lerium.    Eye  large.    Mouth  small,  with  equal  jaws.    Cheeks  and  oper- 
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cles  scaly ;  the  cheek  scales  small  and  closely  set ;  a  triangular  series 
of  scales  on  temporal  region;  throat  smooth;  neck  above  closely 
scaly ;  belly  closely  scaled.  Fins  large ;  spinous  dorsal  high,  the 
second  still  higher,  but  smaller  than  the  first,  its  base  about  equal  to 
the  length  of  the  head;  dorsal  fins  contiguous,  slightly  connected. 
Color  oliviiceons ;  head  above  entirely  black ;  back  with  8  dark  cross- 
bars; al)out  11  bar-like  blotches,  somewhat  indistinct,  arranged  along 
the  lateral  line ;  fins  chiefly  black ;  membranes  of  the  second  dorsal 
and  ventral  fins  entirely  bhick,  that  of  the  spinous  dorsal  with  a  broad 
black  horizontal  bar  at  base,  above  which  are  numerous  distinct  black 
oblique  streaks;  anal  with  a  broad  black  bar;  caudal  and  i>ectoral  fius 
largely  dusky.  Females  and  young  probably  paler.  Head  44 ;  depth 
4J.  D.  XII-10;  A.  II,  7;  Lat.  1.  (not  counted).  L.  2J  inches.  Cum- 
berland River;  but  one  specimen  known. 

(Arlina  airipinnis  Jordan,  Bull.  U.  S.  Nat.  Mus.  1877,  10;  Jordan,  Man.  Vert.  ed. 
2,  223.) 

775.  IT.  simotera  (Cope)  Jordan. 

■  Body  short  and  rather  deep.  Head  small ;  the  snout  very  obtuse,  as 
blunt  as  in  Biplesium.  Cheeks,  opercles,  and  breast  scaly.  Dorsal  fins 
well  separated.  Back  and  sides  each  with  a  series  of  quadrat^^  blackish- 
green  blotches;  belly  saifron-color;  upper  parts  sprinkled  with  red 
spots ;  first  dorsal  margined  with  orange-red;  a  row  of  oval  red  spots 
across  the  middle  of  the  tin  ;  second  dorsal  with  the  membrane  chiefly 
blood-red;  a  black  spot  on  occiput  and  opercle;  a  dark  stripe  downward 
and  one  forward  from  eye;  caudal  fin  brown,  barre«l.  Heado;  depth 
4.  I).  X-11 ;  A.  II,  7  ;  scales  10-52-12.  L.  3  inches.  Headwaters  of 
the  Tennessee  and  Cumberland  rivers;  an  elegant  and  peculiar  species, 
carrying  to  an  extreme  the  gobioid  appearance  of  these  fishes. 

( Hiiostoma  nimoterum  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  18U3, 215:  HifOBtomaHwMterum 
Yaillant  Itocherclies,  100:  DipleMum  aimoterum  Jordan,  Man.  Vert.  ed.  2,  «£23.) 

257.-DIPLESIir]«l  RafineHqne. 
(Hyostoma  Agassiz.) 
(Diplesion  Rafiiiosquc,  Ichtli.  Oh.  1^2^^,  37;  tyi)0  Etheoatoma  hlennioideB  Raf.) 

Body  elongate,  subterete.  Head  very  short  and  blunt,  with  tumid 
cheeks;  the  profile  very  convex.  Mouth  small,  inferior,  horizontaL  Pre- 
maxillaries  protractile,  little  movable,  joined  to  the  forehead  mesially 
by  a  slight  frenum ;  maxillary  not  protractile,  adnato  for  most  of  its 
length  to  the  fleshy  skin  of  thepreorbital;  lower  jaw  very  shoit;  teeth 
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in  Jaws  strong ;  no  teeth  on  vomer  or  palatines.  Gill-membranes  broadly- 
connected.  Scales  moderate,  rough.  Lateral  line  complete ;  no  enlarged 
▼entral  plates.  Dorsal  fins  large,  the  spinous  dorsal  longer  and  lower 
than  the  second,  of  abont  13  spines ;  anal  smaller  than  second  dorsal 
with  2  strong  spines.  Vertebrae  {D.  hlennioides)  19  +22.  Coloration 
largely  green,    (^fc,  two ;  TzXitriov,  near;  dorsal  fin  nearly  divided  in  two.) 

YT6«  D.  blennioides  (Raf.)  Jor. — Green-Hdcd  Darter. 

Body  stoat,  elongate,  little  compressed ;  profile  very  convex.  Eyes 
la^e,  high  np  and  close  together;  a  longitudinal  farrow  between  the 
eyes.  Mouth  small,  horizontal,  quite  inferior;  upper  jaw  concealed  in  a 
fkirrow  under  the  snout.  Scales  moderate;  those  on  the  belly  large,  not 
caducous;  cheeks  with  fine  scales;  opercles  with  large  ones  |^  neck  scaly; 
chest  naked.  Anal  papilla  very  large.  Anal  spines  strong ;  caudal  fin 
emarginate ;  lower  rays  of  the  pectorals,  and  the  rays  of  the  ventralsand 
anal-  enlarged  and  fleshy  in  the  males.  Color  olive  green,  tessellated 
above;  sides  with  about  eight  double  transverse  bars,  each  pair  form- 
ing a  Y-shaped  figure ;  these  are  sometimes  joined  above,  forming  a  sort 
of  wavy  lateral  band ;  in  life  these  markings  are  of  a  clear  deep  green; 
sides  sprinkled  with  orange  dots;  head  with  olive  stripes  and  the  usual 
dark  bars;  first  dorsal  dark  orange  brown  at  base,  blue  above,  becoming 
XmJo  at  tip;  second  dorsal  and  anal  of  a  rich  blue  green,  with  some  red- 
dish; caudal  greenish,  faintly  barred;  young  and  female  specimens  are 
more  or  less  dull,  but  the  pattern  is  peculiar.  Head  4^;  depth  4|.  D. 
XIlI-13;  A.  II,  8;  Lat.  1.  65  to  78.  L.  ^-5  inches.  Pennsylvania  to 
Kansas,  south  to  Alabama;  one  of  the  handsomest  and  most  abundant  of 
the  Darters. 

{Eikeoitoma  hUnnioidea  Raf.  Jonm.  de  Physique,  1819,  419 :  Pileama  cymaiogramma 
Abbott,  Proo.  Acad.  Nat.  Sci.  Phila.  186(),  327:  Hyostoma  cymatoijrammum  Vaillaot, 
1.  0.  102;  Jordan,  Man.  Vert.  222:  Hyostoma  hlennioperoa  Cope  (Joarn.  Acad.  Nat.  Sci. 
Phila.  1868, 214)  la  a  fonn  larger  than  usaal  and  with  rather  smaller  scales :  Hyostoma 
neumiaiU  Agassiz  (Am.  Jonm.  Sci.  Arts,  1854,  305)  is  slenderer,  with  rather  larger 
scales  on  the  body  and  on  the  cheeks.    Both  grade  into  the  common  form.) 

998.— COTTOOASTER  Putnam. 

(I^heocrypta  Jordan.) 

(Patnam,  Bnll.  Mns.  Comp.  Zool.  1863,  5 :  ty\}e  Boleosoma  tessellatum  Thompson,  not 
of  DeKay.) 

Body  rather  robust,  little  compressed.    Head  moderate,  bluntisb. 
Mouth  small,  the  lower  jaw  included;  premaxillaries  protractile;  maxil- 
lary not  adherent  to  the  preorbital.    Teeth  on  vomer.    Gill-membranes 
nearly  separate.    Scales  ctenoid ;  those  of  the  middle  line  of  the  belly 
BoU.  irat  Mas- No.  16 32 
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enlarged  and  spinous,  falling  off  at  times,  leaving  a  naked  strip;  lateral 
line  coutinaous.  Dorsal  fins  large,  the  second  usually  smaller  than  the 
first  and  smaller  than  the  anal.  Anal  spiue»  two,  strong,  the  first  the 
longer.    Size  moderate. 

(Korrofj  Bcnlpin;  yadrrfPf  belly.) 

YYY.  C«  copelandi  Jordan. 

Body  rather  slender  and  elongate.  Head  rather  large  and  long, 
somewhat  narrowed,  resembling  that  of  Boleosoma,  Mouth  small,  hori- 
zontal, subinferior.  Eye  large,  ^  in  head.  Cheeks  naked;  opercles 
and  neck  each  with  a  few  scales ;  throat  naked.  Ventral  plates  well 
developed;  scales  moderate,  strongly  ctenoid.  Color  brownish  olive; 
a  series  of  rather  small,  horizontally-oblong,  black  blotches  along  the 
lateral  line,  forming  an  interrupted  lateral  band;  back  tessellated; 
blackish  streaks  forward  and  downward  from  eye;  ventral  fins  dusky 
in  the  male;  vertical  fins  with  dusky  specks;  a  black  spot  on  anterior 
rays  of  spinous  dorsal.  Head  4J;  depth  5^.  D.  XI- 10;  A.  11,  9;  Liit'. 
1. 5G.    L.  2 J  inches.    White  Bi ver,  Indiana ;  abundant  near  IndianaxK>lis. 

(Rheocrypta  copelandi  Jordan,  Ball.  U.  S.  Nat.  Mas.  X,  9,  1877:  Blieocrypta  copelandi 
Jordau,  Man.  Vort.222.) 

778.  €•  pntnami  J,&  G.  (nom.  sp.nov.). 

General  form  of  the  preceding.  Mouth  large,  the  maxillary  reaching 
to  the  pupil.  Snout  convex.  Cheeks  naked ;  opercles  closely  scaled ; 
chest  naked;  neck  above  scaly;  scales  large.  Tessellated  above;  sides 
with  ten  square  blotches,  which  are  small  and  slightly  connected  by  a 
dusky  band;  spinous  dorsal  with  a  brown  median  band;  second  dorsal 
and  caudal  barred;  entral  in  the  males  dusky;  a  dusky  stripe  down 
ward  and  one  forward  from  eye.  Head  4 ;  depth  6.  D.  XI-11 ;  A.  II,  8 ; 
Lat.  1.  44.  L.  3  inches.  Lake  Champlain.  (Described  from  No.  1314, 
U.  S.  Nat.  Mus.) 

(Bol^soma  tessellatum  Thompson,  Appendix  Hist.  Venuont,  1853,  31;  not  of  Dekay : 
Cottogaster  tebsellatus  Patnam,  Bull.  Mus.  Comp.  Zool.  1863,  5.) 

959.— mOSTOJIIA  Jordan. 
(Jordan,  Proc.  Acad.  Nat.  Sci.  Pliila.  1877,  49:  type  Hadroptenu  8kumardi  Ord.) 

Body  robust.  Head  large.  Mouth  comparatively  large,  horizontal, 
the  lower  jaw  included;  premaxillaries  protractile;  maxillary  not  adnate 
to  preorbital.  Belly  without  caducous  plates.  Fins  as  in  Alvardiu$y  the 
anal  larger  than  the  second  dorsal,    (ecjuc,  to  move;  (n^fAOj  mouth.) 

YY9.  I.  staamardl  (Grd.)  Jordan. 

Body  stout,  heai;^  forward,  compressed  behind.    Head  toottd  and 
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thick.  Eye  large,  3  J  in  head.  Mouth  large  and  broad,  the  lower  jaw  wide, 
a  little  shorter  than  the  apper;  maxillary  reaching  to  the  eye.  Cheeks, 
opercles,  and  neck  scaly;  chest  naked;  belly  naked  anteriorly,  scaly  for 
a  distance  in  front  of  the  vent;  scales  rather  large.  Dorsal  fins  large, 
the  first  larger  than  the  second,  which  is  smaller  than  the  anal,  though 
longer;  the  two  dorsal  fins  well  separated;  anal  fin  large,  very  deep,  in 
some  specimens  (males?)  reaching  to  the  caudal;  anal  spines  strong,  the 
first  the  larger.  Color  dark,  densely  but  vaguely  blotched  with  darker; 
sides  with  8-10  obscure  blotches,  the  anterior  ones  bar-like;  a  large  bla<5k 
spot  on  base  of  spinous  dorsal  behind,  and  a  small  one  in  front;  second 
dorsal,  caudal,  and  pectorals  barred ;  a  very  strong  black  suborbital  bar, 
and  a  faint  dark  line  along  muzzle.  Head3f;  depth  5.  D.X-15;  A.  II, 
II ;  scales  6-56-11.    L.  3  inches.   Wabash,  Illinois,  and  Arkansas  Eivers. 

{Hadropierus  shumardi  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1859,  100;  Jordan,  Proc. 
Acad.  Nat.  Sci.  Phila.  1877,  49;  Jordan,  Man.  Vert.  222.) 

360.— PERCINA  Haldeman. 

Log  Perches. 

(Pileoma  DeKay.) 

(Haldeman,  Jonm.  Acad.  Nat.  Sci.  Phila.  viii,  330,  1842 :  type  Perca  n^huloaa  Hald.  = 
8ci€Bna  caprodcB  Raf. ) 

Body  elongate,  slightly  compressed,  covered  with  small  ctenoid 
scales.  Lateral  line  continuous;  ventral  line  with  enlarged  plates, 
which  fall  oflf,  leaving  a  naked  strip.  Head  depressed,  rather  pointed, 
the  month  being  small  and  inferior,  overlapped  by  a  tapering,  sub- 
truncate,  pig-like  snout;  upper  jaw  not  protractile.  Teeth  on  vomer 
and  palatines.  Giil-membranes  scarcely  connected.  Dorsal  fins  well 
separated,  the  first  the  larger,  of  13-15  spines;  the  second  dorsal  rather 
longer  than  the  anal,  which  has  two  spines,  the  first  of  which  is  usually 
the  shorter.  Air-bladder  and  pseudobranchiae  present,  rudimentary. 
Vertebrae  (P.  caprodea)  19  +  22.  General  pattern  of  coloration  olivace- 
ous, with  dark  vertical  bands  alternately  long  and  short.  (A  diminu- 
tive of  Perca.) 

Y80«  P«  eaprodes  (Raf.)  Grd. — Log  Perch;  Rock  fish;  Hog-molly;  Hog-JUh. 

Body  elongate,  compressed.  Head  long  and  pointed,  depressed  and 
sloping  above.  Mouth  small,  quite  inferior,  the  maxillary  not  reach- 
ing nearly  to  the  front  of  the  eye.  Cheeks,  opercles,  and  neck  scaly ; 
chest  naked.  Fins  rather  low.  Color  yellowish-green,  with  about  15 
transverse  dark  bands  from  the  back  to  the  belly,  these  nsuaUy  alter- 
nating with  shorter  and  fiEdnter  ones,  which  reach  about  to  the  lateral 
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line;  a  black  spot  at  the  base  of  the  caudal;  fins  barred.  HeaA  4; 
depth  6.  D.  XV-15;  A.  II,  9;  Lat.  1.  92.  L.  ^-8  inches.  Great  Lakes 
and  streams  of  the  South  and  West;  the  largest  of  the  darters. 

(Sciana  caprodea  Rafinesqne,  Amer.  Month.* Mag.  1818,  534:  Pileoma  semifa^ciafvm 
DeKay,  New  York  Fauna  Fitih.  1842,  16:  Eiheostoma  caprodes,  nebuloaa,  9emi/a9ciata, 
and  himaoulata  Storer,  Synop.  Fish.  N.  A.  270-272;  Girard,  Proo.  Acad.  Nat.  Sci.  Phi  la. 
1859,  66:  Pileoma  aemifaaciatum  Gtinther,  i,  76:  Pileoma  caprode$  Vaillant  1.  c.  4*\; 
Jordan,  Man.  Vert.  220:  Pileoma  carhonaria  Baird  &  Girard,  Proo.  Acad.  Nat.  Sci. 
Phila.  1853,  367:  Pileoma  carhonaria  Gttnther,  i,  76:  Pileoma  carhonaria  Girard,  18D9, 
10:  Perdna  carhonaria  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  67;  the  latter  a 
variety  from  Texas  with  the  fins  mostly  higher.) 

Var.  maniton  Jordan. 

Space  in  front  of  spinous  dorsal  naked;  lateral  bars  short,  more  or 
less  confluent,  each  one  not  meeting  its  fellow  of  the  other  side  across 
the  back;  otherwise  essentially  as  in  the  preceding,  with  which  it  inter- 
grades.  Chiefly  northwestward;  abundant  in  Wisconsin.  Examples 
intermediate  between  caprodes  and  mctnitou  from  Potomac  River  {Bean; 
Jouy)  and  Illinois  (Forbes).  ' 

{Peroina  maniton  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  53.) 

961.— AI.TORDIUS  Girard. 
Black-sided  Darters. 

(Etheostoma  Agassiz;  not  of  Rafinesqne.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  tyi>e  Alvordiue  maoulatus  Girard.) 

Body  rather  elongate,  little  compressed.  Mouth  rather  wide,  ter- 
minal, the  lower  jaw  iocluded,  the  snout  above  not  protruding  beyond 
the  premaxillaries,  which  are  not  protractile.  Teeth  on  vomer,  and 
usually  on  palatines  also.  Gill-membranes  separate.  Scales  sniall, 
ctenoid,  covering  the  body.  Belly  with  a  median  series  of  enlarged 
spinous  plates,  which  fall  ofif,  leaving  a  naked  strip;  sides  of  head 
scaly  or  not.  Lateral  line  complete.  Fins  large,  the  soft  dorsal  smaller 
than  the  spinous  or  the  anal.  Anal  spines  2;  dorsal  spines  10-15. 
Vertebrae  22  +  22  {A.  aspro);  17  +  22  {A.  evides).  Coloration  bright; 
sides  with  dark  blotches.    The  most  active  and  graceful  of  the  darters* 

(Dedicated  to  Maj.  B.  Alvord,  iivho  discovered  *^Jlvordiue  maculatue^  at  Fort  Gratiot, 
on  Lake  Huron.) 

a.  Vertebr®  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  preeeiii.    {AUeor* 
diu8,) 
h.  Cheeks,  opercles,  and  ante-dorsal  region  entirely  scaleless;  head  very  long  md 

large;  lat.  1.  75-80 WMoroetphmiue. 

hh.  Cheeks  covered  with  fine  scales;  opercles  with  larger  ones. 
c.  Head  very  slender,  with  long  acuminate  muzzle;  Jaws  nearly  eqaml;  apaee  be- 
fore dorsal  scaled;  lat.  1.  65-70;  lateral  blotches  smally  quadni^ 


CO.  Head  atonteii  with  wider  mozzle;  lower  Jaw  inoluded. 
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hbh.  Cheeks  naked;  operclea scaly  above  only;  space  before  dorsal  naked;  muzzle 
blunt. 

d.  Ventral  shields  moderate ;  colors  dull,  plain craaaua, 

dd.  Ventral  shields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales;  colors 

brilliant variatu9» 

tfo.  Vertebne  less  than  40;  dorsal  spines  10  or  11 ;  palatine  teeth  obsolete;  males  with 
the  lower  fins  tuberculote  in  spring.    {Ericosma  Jordan.) ••-•^tdes,  faaciatus, 

a.  Vertebne  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  present.    {Alvordiu^.) 
b.  Cheeks  and  opercles  entirely  scaleless ;  head  very  long  and  large ;  lat.  1. 75  to  HO. 

T81.  A«  macroceplialas  (Cope)  Jor. 

Body  elougate.  Head  long  and  large ;  mouth  ratlier  large,  maxillary 
reaching  to  opposite  anterior  margin  of  orbit.  Eye  shorter  than  snont, 
4^  in  head.  Ventral  shields  twice  as  large  as  other  scales.  Head,  neck, 
and  chest  without  scales.  Color  light  brown,  with  a  slightly  undula- 
ting whitish  band  from  upper  angle  of  opercle  to  caudal  peduncle ;  back 
with  dark  quadrate  spots;  sides  with  9  blackish  longitudinal  spots, 
alternating  with  smaller  ones;  streaks  downward  and  forward  from 
eye;  vertical  fins  somewhat  barred;  spinous  dorsal  with  a  median 
blackish  band ;  head  spotted  above.  Head  3J;  depth  7.  D.  XV-13; 
A.  II,  11;  scales  11-77-15.    L.  3  inches.    Ohio  Valley;  not  very  common. 

(Etheoaioma  macrocephalum  Cope,  Trans.  Am.  Philos.  Soc.  1866,  401;  Jordan,  Man. 
Vert.  ed.  2,  220.) 

hb.  Cheeks  covered  with  fine  scales;  opercles  with  larger  ones. 

c  Head  very  slender,  with  long  acuminate mnzzle ;  jaws  nearly  equal;  space  he- 
fore  dorsal  scaled;  lat.  1.  65  to  70;  lateral  blotches  small,  quadrate. 

Y89.  A«  ptaoxoceptaalns  (Nelson)  Cope  &  Jordan.  * 

Body  rather  slender,  compressed.  Head  extremely  long,  narrow  and 
tapering,  the  snont  very  acuminate.  Mouth  large,  the  maxillary  reach- 
ing to  the  eye ;  the  lower  jaw  unusually  narrow  and  long,  scarcely  shorter 
than  upper.  Eye  about  equal  to  snout,  4|  in  head.  Cheeks,  opercles, 
and  neck  with  small  scales;  chest  naked.  Color  yellowish  brown,  some- 
what as  in  A.  cutpro,  but  the  lateral  spots  smaller  and  more  numerous, 
quadrate  in  form;  a  small  blackish  spot  at  each  end  of  the  lateral  line. 
Head  4;  depth  5 J.  D.  XII-15 ;  A.  II,  9;  scales  12-G8-14.  L.  4  inches. 
Indiana  to  Kansas;  not  common. 

(Etkeastoma  phoxoeephalum  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  35,  1876;  Jordan, 
Man.  Vert.  Ed.  2d,  221.) 

ce.  Head  stouter,  with  wider  mnzzle;  lower  jaw  included. 
Y88«  A*  aspro  Cope  &,  Jordan — Black-sided  Darter. 

Body  rather  elongate,  fusiform,  compressed  behind.  .  Head  moderately 
elongate,  less  pointed  than  in  some  of  the  species.  Mouth  moderate, 
the  lower  jaw  included ;  maxillary  reaching  just  past  the  front  of  the 
eye.    Ejye  about  equal  to  snout,  4  in  head.    Gill-membranes  little  con- 
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nected.  Lateral  line  straight,  prolonged  forwards  to  the  eye.  Opercles 
with  rather  large  scales ;  cheeks  covered  with  very  small  ones,  which 
are  scarcely  visible;  breast  naked;  neck  naked,  or  more  or  less  scaly; 
body  otherwise  entirely  scaly,  the  scales  small  and  rough.  Straw-yel- 
low or  greenish,  with  dark  tessellations  and  marblings  above,  and  about  7 
large  dark  blotches  along  the  sides,  which  are  partly  confluent,  thus  form- 
ing a  moniliform  band ;  fins  barred.  Head  4 ;  depth  6.  D.  XIII  to  XV- 
12 ;  A.  II,  9 ;  scales  9-65-17.  Ohio  River  to  the  Upper  Missouri,  chiefly 
northward;  one  of  the  most  curious  and  elegant  of  the  darters.  Its 
coloration  varies  much  in  intensity  with  differences  in  surroundings. 
Specimens  from  the  Ohio  Valley  slenderer  than  the  typical  form,  with 
narrower  head,  scaly  neck  and  paler  colors,  form  a  slight  variety  ap- 
proaching A.  phoxoceplialm, 

(Etheostomablennioides  Kirtland,  Bost.  Journ.  Nat.  Hist.  1839, 340— not  of  Rafineiiqne : 
JStheostoma  blennioides  Vaillant,  1.  c.  57 ;  Cope  <&  JordaUi  Proo.  Acad.  Nat.  Sci.  Phila. 
1877,  51:  Alcordius  maculatus  Jordan,  Man.  Vert.  ed.  2,  220,  probably  uot  of  Giranl, 
who  describes  the  bead  as  scaleless.) 

784.  A.  nevisensis  (Cope)  Jor. 

'^  This  is  an  elongate  fish,  with  muzzle  obtuse  in  profile,  as  well  as  wide, 
viewed  from  above.  Cheeks,  operculum,  and  middle  dorsal  line  scaled. 
Ventral  line  without  spinous  scales ;  one  only  being  present  in  the  sym- 
physis of  the  'coracoids'.  Anal  fin  with  base  a  little  shorter  than  spi- 
nous dorsal;  the  species  may  really  be  a  Pcedlkhthya.  First  dorsal 
moderately  elevated ;  second,  peculiar  in  spinous  ray,  well  separated 
from  the  first  dorsal.  Caudal  fin  slightly  forked.  Ground  color  above 
yellowish,  crossed  by  9  dark  chestnut  quadrate  spots  on  the  median  line, 
which  are  wider  than  their  interspaces  and  are  connected  at  their  ends 
by  an  undulate  chestnut  band.  Below  the  latter  a  similar  longitudinal 
band  on  the  anterior  half  of  the  body.  Six  quadrate  black  si)ots  on  the 
sides,  with  a  small  spot  between  each.  A  dark  band  from  end  of  muz- 
zle to  scapula ;  below  it  on  operculum,  a  silver  spot  A  black  bar  below 
eye.  Belly  white.  Caudal  and  second  dorsal  distinctly,  pectoral  and 
ventral  faintly  black  barred.  A  series  of  black  s[)ots  along  middle  of 
first  dorsal."  Head  ^ ;  depth  4|.  D.  XIII-I,  12 ;  A.  II,  8;  scales  8-63- 
11.    L.  34.    (Cope.)    Maryland  to  North  Carolina. 

{Hadropierus  maculatus*  Grd,  Proc.  Acad.  Nat.  Soi.  Phila.  1859;  not  Alv.  maemiahu 
Grd. :  Elheoatoma  nevisenae  Cope,  Proc.  Amer.  PhiloB.  800.  Phila.  1870,  261.) 

hbb.  Cheeks  naked ;  opercles  scaly  above  only ;  space  before  dorsal  nakvd ;  manle  blunt. 

d.  Ventral  shields  moderate ;  colors  dull,  plain. 

* 

*^The  types  of  this  species,  lately  examined  by  us,  seem  to  be  identioal  with  A»  »«rt- 
9enm»;  cheekA  with  rather  large  ftcaVoa*,  m\M\c^  o€  breast  with  scales;  Tsnteil  plahw 
large.    QQ9le%  7-66-12.    D.  XlV-1^ ',  A..  U,  ^.   '!AM^\Mi«u 
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V94«  A«  crassns  Jordan  Sc  Brayton. 

Body  stouter  and  more  compressed  than  in  A,  aapro.  Head  stout ': 
month  as  in  A.  aspro^  the  maxillary  reaching  front  of  eye.  Outer  teeth 
slightly  enlarged.  Cheeks  entirely  naked ;  opercles  scaly ;  breast  and 
anterior  part  of  neck  scaleless;  ventral  shields  moderate.  Coloration 
essentially  as  in  A.  asproj  the  blotches  rather  faint  and  band-like.  Dopth 
5;  hea^l  4.  D  XI-12;  A.  11,  8;  scales  7-54-7.  L.  3-4  inches.  Rivers 
of  North  and  South  Carolina. 

{Etkeonioma  maciilatum  var.  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1H70,  261  (not  IJadrop- 
Urtu  WMcmlatiu  Gnl.);  Jordan  &  Brayton,  Bull,  xii  U.  S.  Nat.  Mas.  1878,  12.) 

dd.  Ventral  nhields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales;   colors 
brilliant. 

V8«.  A.  variatus  (Kirt.)  Jor. 

Body  moderately  elongate ;  deeper  than  in  A.  <Mpro.  Head  rather 
short  and  stout.  Mouth  large,  the  maxillary  reaching  the  eye;  lower 
jaw  scarcely  shorter  than  upper;  outer  teeth  somewhat  enlarged.  Eyes 
moderate,  about  as  long  as  snout,  3^  in  head.  Head  naked,  with  the 
exception  of  a  few  scales  on  the  upi>er  anterior  i)art  of  the  operclo; 
neck  and  brea«t  scaleless.  Ventral  shields  larger  than  in  any  of  the 
other  species ;  four  times  as  large  as  the  other  scales,  G  to  8  in  number, 
with  strong  radiating  points.  Coloration  bright  olive,  the  back  with 
short  brown  cross  bars ;  the  sides  with  broad  brownish  shades;  black 
blotch  on  neck  and  on  opercle ;  blackish  bars  downward  and  forward 
from  eye ;  fins  barred,  the  spinous  dorsal  with  a  black  band.  Accord- 
ing to  Dr.  Kirtland,  the  males  are  further  variegated  with  blue,  green, 
and  orange.  Head  3f ;  depth  5.  D.  XII-12;  A.  II,  8;  scales  7-53-9. 
Ohio  and  Pennsylvania. 

{Ftheohtoma  varialum  Kirtland,  Bost.  Journ.  Nat.  Hist.  1840,  274:  Etheostoma  pelta- 
um  Staiiflfer  M8S.  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18()4,  p.  233 :  f  Jhordiua  maculafus 
Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  08:  Eiheoatoma  ptltaium  Vaillant,  1.  c.  61: 
Alrorditts  peltatua  Jordan,  1.  c.  *220.) 

aa*  Vertebne  less  than  40;  dorsal  spincM  10  or  11 ;  palatine  teeth  obsolete;  males  with 
the  lower  tins  tuberculate  in  upriug.    {^Erkosma*  Jordan.) 

Y8T.  A«  evides  Jordan  &,  Copeland. 

Body  moderate,  somewhat  compressed.  Head  heavy,  the  profile 
rather  convex.  Eye  rather  large,  high,  3^  in  head.  Mouth  moderate, 
somewhat  oblique,  the  lower  jaw  included  ;  maxillary  reaching  front  of 
eye.  Cheeks,  neck  above,  and  throat  naked ;  Opercles  with  rather  large 
scales;  ventral  plates  little  enlarged.    Fins  large;  second  dorsal  lower 

*Efico9ma  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  8,  1877 :  t^po  A(rord\utt  et*uU«  ^^t^viw.  ^ 
CopeUuid;  {pp,  apriDg-time;  xoSj^eoa,  Xo  adorn.) 
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than  anal,  but  with  longer  base.  Coloration  extremely  brilliant  f  dai^ 
olivaceous  above,  tessellated  with  dark ;  sides  with  about  7  broad  trans- 
verse bars  extending  from  below  the  lateral  line  on  one  side  across  the 
back  and  down  the  other  side;  these  bars  are  wider  thjan  the  eye  and 
are  connected  along  the  lateral  line  by  a  faint  black  stripe.  In  the  female 
these  bars  are  black  and  the  intervening  spaces  yellowish.  In  the  male 
the  bars  are  of  a  dark  rich  blue-green  with  metallic  lustre;  the  con- 
necting longitudinal  line  greenish-bronze;  just  above  this  line  is  a 
luminous  yellowish  streak,  and  above  in  each  of  the  interspaces  between 
the  bars  is  a  bright  blotch  of  bronze-red ;  entire  lower  parts  of  the  body 
of  a  bright  clear  yellow,  which  becomes  on  the  under  side  of  the  head, 
throat,  and  branchiostegals  a  bright  orange-red ;  blackish  green  streaks 
downward  and  forward  from  eye ;  cheeks  orange-red,  the  color  of  iron 
rust;  dorsal  fin  orange-colored,  with  a  bright  bronze  edge,  a  blackish 
spot  on  the  last  rays ;  second  dorsal  and  caudal  pale  orange;  two  bright 
yellowish  si>ots  at  base  of  caudal;  anal  bronze,  with  a  blue-black  shad- 
ing ;  ventral  fins  dark  blue-black ;  pectorals  faintly  orange.  Males  with 
the  rays  of  the  ventral  and  anal  fins  covered  with  small  corneous  tuber- 
cles, exactly  as  in  some  Cyprinidce.  Female  and  alcoholic  specimens 
show  little  of  the  bright  colors,  although  the  same  pattern  Is  preserved. 
The  spinous  dorsal  has  a  dusky  spot  on  its  posterior  rays,  and  the  flns 
are  destitute  of  the  dark  bars  found  in  the  other  species  of  AliDcrdiu9. 
Head  4J;  depth  6^.  D.  XI-10;  A.  II,  8;  scales  9--G3-9.  L.  %-S  inches. 
White  Eiver,  Indiana ;  locally  abundant ;  one  of  the  most  brilliant  of 
fishes. 

{Alvordiwi  evides  Jordan  &  Copeland,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  51:  JSHcoma 
etides  Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  8,  1877.) 

766.  A.  fasciatus  (Grd.)  Jor. 

"  It  has  the  same  blennioid  aspect  as  its  congener  {AltHfrdiu^  aapro) ; 
the  total  length  of  the  specimens  observed  measuring  about  two  inches 
and  a  quarter,  the  head  entering  in  it  four  times  and  a  half.  The  eye  is 
of  medium  size,  subcircular;  the  diameter  being  contained  4  times  in 
the  side  of  the  head.  The  first  dorsal  is  lower  and  longer  than  the 
second,  to  which  it  is  contiguous.  The  anal  is  well  developed,  ratiier 
deeper  than  the  second  dorsal  but  shorter  upon  its  base.  The  caadal 
fin  is  subtruncated.  The  ventrals  and  the  pectorals  are  of  moderate 
development,  their  tips  being  nearly  even.  The  rays  are  D.  X,  12 ;  A. 
1,  8 ;  the  scales  are  small,  deeper  than  long,  posteriorly  rounded  off  and 
miDutely  pectinated,  whilst  their  anterior  margin  is  truncated,  odiibit- 
ing  nomeroos  radiating  ridges  upon  Wn^  \dXXffit  i^^\k^\L  oqIy/  ThUr  im- 
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bricatioii  takes  place  after  the  fashion  of  the  Scisenoids;  instead  of 
loQgitadinal  series,  they  constitute  transverse  oblique  series.  As  to  the 
ool(H»tion,  it  is  but  imperfectly  preserved.  Transverse  bands  of  deep 
chestnut  alternate  with  white  or  yellowish  ones.  These  bands  or  fas- 
cism are  better  defined  below  the  lateral  line  than  above  it,  where  they 
are  sometimes  interrupted.  The  head  is  brown,  with  a  vertical  black 
streak  across  the  orbits.  The  fins  are  yellowish,  unicolor,  except  the 
first  dorsal,  which  is  margined  with  black.  During  life  we  imagine  this 
fish  to  be  one  of  the  prettiest  inhabitants  of  the  fresh  waters  of  this 
continent."  ( Oirard.)  Chihuahua  River,  Mexico.  The  types  of  this  spe- 
cies are  lost,  but  it  is  doubtless  closely  allied  to  A.  evides. 

{IHple9ionfa9ciatu8  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 101.) 

369.— HADBOPTEBUS  Agassiz. 

(Bifpohamua  Cope:  Plesioperca  Vaillant.) 
(Agassiz,  Amer.  Journ.  Sci.  Arts,  1854,  305:  type  Hadropterus  nigrofaiciatua  Ag.) 

This  genus  differs  from  Alvordiua  only  in  the  absence  of  the  caducous 
ventral  plates,  the  belly  being  covered  with  persistent  scales,  similar  to 
those  on  the  sides.    {ddp6(:y  strong ;  nrepov,  fin.) 

€».  Anal  fin  large,  not  smaller  than  the  second  dorsal. 

h.  Scales  small,  more  than  75  in  the  lateral  line ;  body  elongate,  little  compressed ; 
D.  XV-15.    {HypohomuB*  Cope.) 

T69*  H.  aurantlacus  ((>ope)  Jor. 

Form  elongate;  caudal  peduncle  slightly  contracted;  orbit  smaller 
tbau  length  of  muzzle,  4  in  head,  excluding  the  opercular  spine ;  man- 
dibles shorter  than  muzzle ;  cheeks  and  operculum  covered  with  small 
scales;  scales  very  small,  covering  the  ventral  line;  gnlar  region 
smooth ;  third  dorsal  ray  longest,  fin  outline  rapidly  descending  poste- 
riorly; first  anal  ray  below  first  of  second  dorsal;  caudal  fin  even. 
Golden-brown  above,  with  a  series  of  small  round  brown  spots  nearer  to 
the  basis  of  the  dorsal  fin  than  the  lateral  line ;  the  latter  traversed  by  a 
broad  black  band,  which  passes  on  sides  of  head  around  muzzle ;  below 
bright  citron-yellow ;  fins  unspotted.  Head  4J;  depth  6.  D.  XV-15; 
A.  II,  11;  Lat.  1.  about  85.  L.  4 J  inches.  (Cope.)  Headwaters  of  Ten- 
nessee Biver. 

(Coitogaatar  aurantiacua  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1869,  211 :  Hypohomua 
awraniicuMa  Cope,  l^oc.  Amer.  Philos.  Soc.  1870,  451 :  Hadropterua  aurantiacua  Jor- 
dan, Man.  Vert.  221.) 

hb.  Scales  large,  less  than  60  in  the  lateral  lino ;  body  robust,  more  or  less  compressed ; 
dorsal  XII-12.     (Hadropteruat ) 

^  Hjfpokomua  Cope,  Proc.  Amer.  Philos.  Soc.  1870,  451:  type  Cottogaattr  auranii<kQUA 
Cope.    ( t^ir 09,  below;  6// o?,  uniform.) 
t  Floaiaperea,  VaWaat. 
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700.  II.  niirrofasciatus  Agassiz. — Crawl-a-hoUom. 

Head  and  body  stout  and  lieary,  the  body  compressed.  Mouth  moder- 
ate, the  maxillary  reaching  front  of  eye;  eye  moderate,  4  in  head. 
Scales  rather  large.  Fins  all  large.  Breast  usually  naked,  but  some- 
times closely  scaled;  scales  on  the  median  line  of  the  beUy  somewhat  en- 
larged, but  not  caducous  nor  especially  spinous.  Dark  olive  above,  with 
blackish  markings;  sides  with  vertical  bars,  somewhat  diamond-8hax>ed, 
but  quite  narrow;  these  acute  above  and  below,  more  or  less  confluent 
along  the  middle,  about  12  in  number;  the  bands  dark  greenish,  vary- 
ing to  jet  black,  most  distinct  near  the  middle  of  the  body  and  broadest 
behind;  inner  half  of  each  of  the  vertical  fins  black;  outer  half  more  or 
less  speckled  and  barred ;  top  of  head  black,  a  black  band  through  eye 
and  snout,  and  a  dark  vertical  shade  below  the  eye;  a  small  black  spot 
between  two  smaller  ones  at  base  of  caudal  fin.  Head  4;  depth  5.  D. 
XII-12 ;  A.  II,  10;  scales  7-58-15.  L.  4  inches.  Rivers  of  the  Southern 
States  from  South  Carolina  to  Louisiana;  one  of  the  largest  of  the 
darters. 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  xvii,  305,  1BG4;  Jordan,  Ann.  Lye.  Nat.  Hist.  N. 
Y.,  1877,  310:  Plesioperca  anceps  Vaillant,  1.  c,  37  ^  Alrordiua  apHlnumi  Hay,  Proc. 
U.  S.  Nat.  Mus.  IHSO,  491,  from  Chickasawba  Rivor,  Mississippi,  specimens  with  the 
eye  larger,  the  snout  more  pointed,  the  fms  higher,  and  the  color  very  dark.) 

963.— NOTHONOTITS  Agassiz. 

Blue-breasted  Darters. 

(Agassiz,  Bull.  Mus.  Comp.  Zool.  18B3,  i,  3:  type  Etheosioma  maculatum  Kirtlaud.) 

Body  robust,  or  rather  elongate,  compressed.  Mouth  terminal,  mod- 
erate ;  the  lower  jaw  somewhat  included ;  premaxillaries  not  protractile ; 
maxillary  movable.  Teeth  strong,  present  on  vomer  and  palatines. 
Gill- membranes  scarcely  connected.  Scales  moderate  or  small,  ctenoid ; 
those  of  the  middle  line  of  the  belly  not  enlarged,  persistent.  Lateral 
line  well  developed,  nearly  straight.  Fins  large,  with  strong  spines ; 
first  dorsal  longer  and  larger  than  the  second  with  10  to  15  spines ;  anal 
with  two  strong  spines,  the  anterior  usually  the  larger.  Coloration 
often  brilliant.  {voOoq^  prominent;  va>ru(:^  back,  in  allusion  to  the  large 
size  of  the  dorsal  fins,  the  name  given  in  opposition  to  CaUmiotus.) 

a.  Head  short,  the  muzzle  abruptly  decurved ;  lat.  1.  52 ;  dorsal  spines  10  to  12 ;  fins 
dark- edged. 

791*  IV.  camurus  (Cope)  Jor. — Blue-hrea8ted  Darter. 

Body  atont'f  head  short;  muzzle  abruptly  decurved^  the  month  some- 
irliat  inferior;  lower  jaw  includeA*  Ca\v^A\iTo^dL^\xv>5Si^»ta*  Males  ¥017 
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dark  olive  or  blackish,  with  au  obscure  band  of  a  paler  shade ;  belly 
paler ;  breast  and  throat  deep  rich  blue ;  sides  profusely  sprinkled  with 
crimson  dots;  these  spots  sometimes  arranged  in  short  longitudinal 
series  of  threes  and  fours;  series  of  olivaceous  lines  along  the  rows 
of  scales;  first  dorsal  with  a  black  spot  at  base  in  front  and  a  crim- 
son one  on  the  margin  between  the  first  and  second  rays ;  second  dor- 
sal, caudal,  and  anal  crimson,  bordered  with  yellow,  which  again  is 
bordered  with  black  or  dark  blue  on  the  edge  of  the  fin ;  the  crimson  is 
deepest  next  the  yellow;  pectoral  and  ventral  fins  with  a  broad  red  mar- 
g:in.  Females  less  distinctly  marked;  olivaceous,  somewhat  barred. 
Head  4;  depth  4 J.  D.  XI-13;  A.  II,  8;  scales  7-53-8.  L.  2 J  inches. 
Ohio  to  Tennessee  in  clear  streams ;  one  of  the  most  elegant  members 
of  this  most  beautiful  genus. 

(PoBcilichthifa  camuriu  Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  265:  Xotlionotu9 
eamurua  Jordan,  1.  c.  225.) 

aa.  Head  rather  long  and  pointed ;  mazzle  not  decnrved. 
h.  Dorsal  spines  10  to  12. 
c.  Scales  small ;  lateral  line  55  to  65 ;  fins  not  dark- edged. 
d.  Body  slender. 

799.  IV.  saniriiifluus  (Cope)  .Jor. 

Body  elongate,  with  dorsal  line  not  elevated,  and  the  caudal  peduncle 
very  deep.  Head  flat,  acuminate,  the  front  descending  very  gradually, 
the  mandible  rising  as  gradually  to  itsextremity;  orbit  rather  large,  equal 
to  snout,  4  in  head;  end  of  maxillary  reaching  front  of  pupil;  teeth 
of  outer  row  larger.  Fins  generally,  especially  the  caudal,  short ;  latter 
slightly  rounded;  first  dorsal  much  elongat-e;  first  anal  spine  very 
large.  Coloration  above  black,  shading  to  dark  olive  below,  and  with 
a  narrow,  wavy,  leather  colored  dorsal  band;  throat  turquoise  blue; 
sides  and  dorsal  region  marked  with  small  circular  spots  of  bright  crim- 
son, irregularly  disposed,  and  in  considerable  number;  first  dorsal 
uncolored,  with  a  black  spot  at  base  anteriorly  and  a  dark  shade  through 
the  middle;  second  dorsal  blood-red,  without  border;  caudal  with  two 
large  crimson  spots  confiuent  on  the  middle  Hue  of  the  tail  at  its  base, 
without  border;  pectorals  and  veutrals  not  red- bordered ;  females  dull, 
with  the  fins  black-barred  and  not  crimson.  Head  4 ;  depth  5^.  I).  XII- 
12;  A.  II,  9;  scales  9-^8-10,  L.  2 J  inches.  South  Fork  of  Cumber- 
land Biver,  Tenn.    (Cape.) 

(PoBOiliekthys  Mnguifluus  Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  264:  Nothonotu9 
BanguiJUtuB  Jordan,  Man.  Vert.  226.) 
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dd.  Body  comparatively  deep,  compressed. 

793.  N.  macnlatus  (Kirtland)  Ag. 

Body  moderately  elongate,  deep,  and  compressed.  Head  long  and 
rather  pointed.  Mouth  rather  large ;  jaws  equal.  Dorsal  fin  elevated, 
the  longest  rays  reaching  caudaL  Olive  green  ]  sides  with  rather  large 
spots  of  brilliant  carmine ;  vertical  fins  more  or  less  barred  with  red 
and  white.  Head  4 ;  depth  ^.  D.  XII-13 ;  A.  11,  8 ;  Lat.  1.  60.  L. 
2i  inches.    Mahoning  River,  Ohio ;  not  yet  recognized  elsewhere. 

(Eth^ostoma  nuusulata  Kirtland,  Bost.  Joam.  Nat.  Hist.  1840, 276 :  E.  maoulata  Storer, 
Synopsis,  270:  Nothonottis  maculatua  Agassiz,  BoU.  M.  C.  Z.  1863,  3:  NothanoUu  macu- 
UUus  Jordan,  Man.  Vert.  225.) 

cc.  Scales  larger;  lateral  line  43  to  47;  body  stout. 

794.  N.  rolllineatas  (Cope)  Jor. 

Stoat,  the  dorsal  line  elevated  and  descending  regularly  from  the  base 
of  the  first  dorsal  to  the  end  of  the  muzzle.  Muzzle  short,  regularly 
conic,  about  equal  to  eye,  which  is  smaller  than  usual,  4^  in  head. 
Dorsal  well  developed ;  caudal  peduncle  deep ;  caudal  fin  small,  trun- 
cate. Scales  large.  Color  pale  olive,  with  numerous  narrow  longi- 
tudinal lines,  each  on  the  adjacent  margins  of  two  rows  of  scales;  these 
lines  include  a  number  of  quadrate  spots  of  a  mahogany  or  brick-red 
color,  which  alternate  with  each  other,  but  are  not  regular  in  jiosition 
or  number;  pectoral  region  bright  turquoise  blue;  belly  bright  reddisU 
orange;  head  with  two  longitudinal  mahogany-colored  bands,  and  a  spot 
of  the  same  below  the  eye;  five  red  spots  on  each  side  of  the  head,  one 
on  operculum,  preoperculum,  suboperculum,  and  on  each  lip;  fins  all 
broadly  crimson-bordered,  the  anal  and  caudal  with  narrow  black 
edging ;  two  orange  areas  at  base  of  caudal ;  anal  vermilion,  with  yel- 
low base  and  black  margin  on  posterior  half.  Females  more  olivaceous, 
obscurely  barred  and  with  the  fins  speckled.    Head  4 ;  depth  4^.     D. 

* 

XI-12 ;  A.  II,  8 ;  scales  6-45-7.    L.  3  inches,    French  Broad  River, 
Warm  Springs,  N,  0.    {Cope.) 

(P(Bcilichthy8  rufilitwatus Coftey  Proc.  Am.  Philos.  Soc.  Phila.  1870,  267.) 

hh.  Dorsal  sp'iDes  14  ;  scales  small ;  lat.  1.  53 ;  back  not  arched. 

79-1.  IV.  vulneratus  (Copo)  Jor. 

Body  fusiform,  stout.    Caudal  peduncle  very  deep.    Dorsal  outline 

scarcely  arched;  top  of  head  gently  and  regularly  curved  to  the  end 

of  the  muzzle,  much  as  in  N,  sanguiflnua.    Orbit  four  times  in  length  of 

head,  equal  to  muzzle.   First  dorsal  not  low^  caudal  truncate,  rounded ; 

anal  small ;  scales  small.    Color  light  olive,  with  about  eight  vertioid 
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dkar  olive  bars  on  the  sides,  which  are  interrupted  above  Ihe  lateral  line ; 
a  few  irregular  crimson  dots  on  the  sides.  Fins  uniform,  transparent, 
except  the  first  dorsal  and  caudal ;  the  former  has  a  median  series  of 
red  spots,  the  latter  is  pale  orange,  with  a  black  margin ;  no  cross-bars 
on  fins  in  the  male;  second  dorsal  with  a  black  margin.  Head  4; 
depth  4 J.  D.  XIV-13;  A.  II,  8;  scales  a -53-9.  L.  2  inches.  French 
Broad  Eiver.    (Cope.) 

{PcuHlicMhys  vulneratus  Copo,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  266.) 
«*«  Species  incompletely  described. 

The  followiug  species  have  not  been  recognized  since  their  origin^ 
description.    They  i)erhaps  belong  to  Nothonotus. 

» 

796.  N.T  tessellatus  (Storer). 

"Body  oblong.  Head  gibbous,  less  than  one-fourth  the  length  of 
the  body.  Lateral  line  straight.  Top  of  the  head  and  upper  portion 
of  the  side«  of  a  greenish-brown  color;  8  or  10  transverse  bluish  bands 
on  the  sides;  the  intervals  between  these  bands  are  yellowish,  and  in 
the  centre  of  each  is  a  bluish  rhomb;  a  black  blotch  at  the  base  of  the 
tail;  the  lips,  opercles,  and  rays  of  the  first  dorsal  gamboge-yellow. 
D.  XII-13;  P.  13;  V.  I,  5;  A.  II,  10.  L.  3  inches.  Florence,  Ala. 
Canght  In  running  water.'^    (Storer.) 

(Etheostoma  tcBsellata  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1845:  E.  teasellata  Storer, 
Synopsis,  273.) 

797.  N.tcinereas  (Storer). 

"Body  oblong,  compressed.  Head  gibbous  directly  over  the  eyes. 
The  upper  portion  of  the  sides  is  of  a  light  yellow  color,  crossed  longi- 
tudinally by  3  or  4  cinereous  interrupted  narrow  bands,  one  or  two  of 
which  commence  at  the  snout,  the  others  back  of  the  head,  and  are 
lost  anterior  to  the  tail;  between  these  bands  is  a  series  of  longitu- 
dinally-arranged oval  blotches,  of  a  similar  color,  and  from  these  bands 
descend  obliquely  backward  and  downward  to  the  abdomen  narrow 
transverse  lines;  lower  portion  of  the  sides  yellowish- white;  first  dor- 
sal margined  with  red;  second  dorsal  and  anal  variegated  with  red 
dots.  D.  XI-13;  P.  15;  Y.  I,  5;  A.  II,  8.  L.  3-4  inches.  Florence, 
Ala.    Caught  in  deep,  still  water  when  fishing  for  perch.''    (Storer.) 

(Etkeo$towM  dnerea  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1845 :  E,  cinerea  Storer,  SyDop- 
m972.) 

364.— NAUrOSTOJIIA  Putnam. 

(Patmun  MSS.  Jordan,  BnU.  U.  S.  Nat.  Mus.  z,  7, 1877 :  type  PcwUioklhys  zonalis  Cope.) 

Body  fbsiform,  not  ^eatly  compressed.    MoutYi  smo^Y^  ^\]^vi^^\iv(sti^ 
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the  preinaxillaries  not  protractile.  Vomerine  teeth  very  feeble  or 
wanting.  Scales  large.  Gill-membranes  broadly  connected;  no  en- 
larged ventral  plates.  Lateral  line  complete.  Dorsals  well  separated^ 
the  second  larger  than  anal,  higher  and  shorter  than  spinous  dorsal ; 
dorsal  spines  about  10;  anal  spines  2.    {vavo<:j  small;  arofxa^  mouth.) 

a.  Cheeks,  opercles,  and  throat  closely  scaled. 

^06.  N.  zonale  (Cope)  Jor. 

*  Body  slender,  somewhat  compressed.  Head  small,  rather  short;  the 
mouth  small,  subinferior.  Snout  decurved,  rather  obtuse,  maxillary 
not  reaching  front  of  eye.  Cheeks,  opercles,  neck,  and  throat  closely 
scaled.  Eye  rather  large.  •  Teeth  very  feeble,  those  on  the  vomer  not 
evident;  probably  none  on  the  palatines.  First  dorsal  well  developed, 
separated  from  the  second,  which  is  higher  and  shorter  than  the  spin- 
ous dorsal,  and  considerably  larger  than  the  anal;  caudal  emarginate. 
Bright  olivaceous  above,  golden  below;  6  dark-brown  quadrate  dorsal 
spots,  which  connect  bj^  alternating  spots  with  a  broad  brown  lateral 
band,  from  which  8  narrower  dark-bluish  bands  more  or  less  completely 
encircle  the  belly;  paired,  anal,  and  caudal  fins  golden,  brown-spotted; 
middle  half  of  the  first  dorsal  crimson;  a  series  of  round  crimson  8i)ot{i 
near  the  base  of  the  second  dorsal;  occiput,  a  band  on  muzzle  and  one 
below  eye  black;  a  black  spot  on  operculum  and  one  at  base  of  pec- 
toral; females  duller  aud  speckled  with  ventrals  barred  and  lateral 
bars  feebler.  Head  4^;  depth  6.  D.  XI-12;  A.  II,  7;  scales  11-50-12. 
L.  3  inches.    Mississippi  Valley,  in  clear  streams;  rather  rare. 

(PcBcilichthyM  zonalU  Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  1888,  212;  Jordan,  Man. 
Vert.  225:  Iiano8toma  virtctipes  Jordan,  Boll.  U.  S.  Nat.  Mas.  ii,  236,  1879;  the  female.) 

700.  N.  eleirans  Hay. 

Body  stout,  somewhat  compressed.  Head  short  and  deep,  with 
swollen  cheeks.  Snout  abruptly  decurved.  Mouth  subterminal,  hori- 
zontal, small,  the  maxillary  not  reaching  the  front  of  the  eye.  Eye  4 
in  head.  Lateral  line  nearly  straight.  Cheeks,  opercles,  and  back  of 
neck  scaly;  chest  and  region  just  behind  ventrals  naked.  Spinous 
dorsal  half  as  high  as  long,  a  little  longer  than  the  head;  soft  dorsal 
i  as  long  as  head  and  §  as  high  as  long;  anal  f  length  of  head,  as  high 
as  long;  pectoral  fins  very  large,  reaching  beyond  ventrals  to  vent. 
Color  purplish ;  G  large  quadrate  black  blotches  along  back  and  8  broad 
transverse  bars  along  sides  fainter,  these  alternating  with  dark  spots; 
many  of  the  scales  above  with  jet-black  spots  forming  longitudinal 
streaks;  two  black  spots  at  \>a^e^  of  eaxidal;  a  few  black  apoto  behind 
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eye  J  dark  spots  downward  and  forward  from  eye:  ventral  and  anal 
fins  indigo-blue;  pectorals  with  blue;  a  bar  of  deep  orange-red  along 
ba«e  of  both  dorsals.  Head  4;  depth  5.  D.  X-12;  A.  II,  8;  scales  5* 
42-0.    L.  2j;  inches.    Chickasawha  River,  Mississippi.    {Hay,) 

(Hay,  Proc.  U.  S.  Nat.  Miis.  1880,  493.) 
aa.    Cheeks,  opercles,  and  breast  entirely  scaleless. 

800.  N.  thalassinum  Jordan  &  Brayton. 

Body  rather  stout,  compressed  behind,  the  back  somewhat  arched, 
nead  large,  the  snout  nither  blunt  and  convex  in  profile.  Eye  large, 
high  up,  longer  than  muzzle,  3.J  in  ht»ad;  interorbital  space  rather  nar- 
row. Mouth  moderate,  slightly  oblique,  the  maxillary  reaching  to  the 
orbit.  Upper  jaw  sUghtly  longer  than  the  lower.  Head  entirely  naked ; 
throat  naked;  neck  naked  anteriorly.  Fins  all  large;  membrane  of  the 
first  dorsal  continued  to  the  base  of  the  seccmd ;  longest  dorsal  spine 
scarcely  shorter  than  the  soft  rays,  the  biise  of  the  spinous  dorsal  a 
little  longer  than  that  of  the  soft  dorsal;  anal  not  much  smaller  than 
the  soft  dorsal,  its  first  spine  the  longer;  caudal  fin  deeply  lunate;  pec- 
torals reaching  nearly  to  vent.  Male,  in  life,  with  the  body  dark  green 
and  blotched  above;  sides  with  9  dark  blue-green  vertical  bars,  the 
five  next  the  last  most  distinct;  spinous  dorsal  reddish  at  base,  then 
a  broad  black  band,  the  uppermost  third  of  a  bright  ferruginous  red; 
second  dorsal  blackish  at  base,  reddish  above;  caudal  with  2  orange 
blotches  at  base,  black  mesially,  i)ale  orange  distally;  anal  fin  of  a 
brilliant  blue-green  color  at  base,  pale  at  tip;  ventnils  greenish;  head 
mostly  grass-green;  the  streaks  forward  and  downwanl  from  eye  dark 
green;  females  duller  and  more  speckled.  Head  4;  depth  5.  D.  X- 
11;  A.  II,  8;  scales  5-43-5,  L.  2 J  inches.  Saluda  River,  South  Caro- 
lina; abundant. 

{yotkonolu9  thalaHsimis  Jordan  <&  Brayton,  BiiH.  U.  S.  Nat.  Mus.  xii,  13, 1878.) 

801.  N.  tessellatum  Joi-dan. 

Color  olivaceous,  the  markings  obliterated  in  the  type.  Body  fusi- 
form. Head  broad  and  heavy,  entirely' naked.  Mouth  moilerate,  hori- 
zontal, the  lower  jaw  included,  the  maxillary  extending  to  opposite 
front  of  eye.  Anal  higher  than  second  dorsal,  but  not  so  long,  its 
spines  strong.  Gill-membranes  broadly  united.  D.  X-12;  A.  II,  8; 
Ijat.  1.  48.  L.  2 J  inches.  Allegheny  River;  only  the  type  (1199,  U.  S. 
Nat.  Mas.)  now  known. 

{Sadropteriu  ie$§eUatU8  JoTdao,  Ball.  U.  S.  Nat.  Mus.  x,  7,  1877.) 
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802.  N.  inscriptam  Jordan  &  Brayton. 

Body  rather  stout  and  deep,  strongly  compressed.  Caudal  peduncle 
rather  deep.  Head  large,  rather  obtuse,  the  profile  quite  gibbous,  a 
considerable  angle  formed  opposite  the  eyes,  which  are  high  up  and  close 
together.  Eye  about  equal  to  snout,  3^  in  head.  Mouth  moderate, 
slightly  oblique,  the  maxillary  reaching  eye,  the  upper  jaw  the  longer. 
Head  entirely  scaleless;  neck  above  scaly;  breast  naked;  belly  closely 
scaled;  scales  large.  Fins  large;  spinous  dorsal  longer  than  soft  dorsal, 
which  is  somewhat  larger  than  the  anal;  the  two  dorsals  connected  by 
membrane;  dorsal  spines  a  little  more  than  half  the  leng]bh  of  the  head; 
pectorals  large.  Color  olire,  with  a  bright  scarlet  spot  on  each  scale, 
these  forming  continuous  lines  along  the  rows  of  scales;  3  dark  blotches 
across  the  back ;  one  in  front  of  dorsal,  forming  a  black  spot  on  the  ante- 
rior spiues ;  one  between  the  two  dorsal  fins,  forming  a  similar  black  8i)ot 
on  the  last  rays  of  the  spinous  dorsal ;  and  one  on  the  caudal  peduncle, 
behind  the  second  dorsal;  sides  with  about  6  irregular  dark-olive  blotches 
just  below  the  lateral  line ;  edge  of  spinous  dorsal  black,  below  this  bright 
orange-red,  a  dusky  bar  at  the  base;  entire  anal  fin,  cheeks,  operclea,  and 
a  bar  below  the  eye  bright  blue;  females  without  red  spots,  the  sides 
blotched.  Head  4J;  depth  4f.  D.  XI-12;  A.  II,  8;  scales  5-4C-5.  L. 
2^  inches.  Oconee  Eiver,  Oeorgia;  one  of  the  most  beautiful  of  the 
group. 

{Notlionotus  inacripitu  Jonlan  Sl  Brayton,  Bull.  U.  S.  Nut.  Mns.  xii,  34, 1878.  j 

365.— ETHEOSTOMA  Rafinesque. 

(Caionotua  Agassiz.) 
(Rafinesqne,  JourD.  de  Physiqne,  1819,  419:  type  Etheoatoma  flabellarii  Raf.) 

Body  elongate,  compressed.  Mouth  terminal,  more  or  less  oblique; 
upi)er  jaw  not  protractile.  Vomerine  teeth  present;  teeth  in  the  jaws 
strong,  the  outer  series  canine-like.  Opercular  spine  well  developed. 
Gill-membranes  broadly  united.  Scales  rather  large.  Lateral  Uiiq 
incomplete;  an  enlarged,  black  humeral  scale.  First  dorsal  fin  low, 
considerably  lower  than  the  second  dorsal,  of  7  to  9  subequal  spines, 
which,  in  the  males,  end  in  little  fleshy  knobs;  anal  fin  smaller  than 
the  second  dorsal,  with  2  spines,  the  first  of  which  is  always  the  larger. 
Vertebnc  (E.  Ujieolatttm)  14  +  21;  size  small.  Coloration  dark.  The 
species  are  extremely  quick  in  their  movements,  and  their  ooknrationi 
although  not  gaudy,  is  very  elegant 

(Tlio  word  Eilicoatoma  ia  stated  by  Bafiuesqiie  to  mean  ''raHoM  flMtt^At,"  thn  ■P^qIct 
known  to  him — i.  e.,  Perdna  oaprodea,  Dipleaium  blennioideif  and 
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being  bo  different  in  respect  to  the  form  of  the  month,  that  he  conceived  that  they 
might  belong  to  different  subgenera.    The  etymology  of  the  word  is  not  evident.) 

a.  Head  entirely  naked;  lateral  line  short.;  lower  jaw  prominent. 
b.  Body  with  longitudinal  dark  stripes. 

8  J  8.  E.  liueolatum  (Ag.)  JoT.Striped  Darter, 

Body  elongate,  compressed,  the  back  scarcely  arched.  Head  long 
and  rather  pointed,  entirely  destitute  of  scales.  Mouth  rather  largi% 
terminal,  oblique,  the  lower  jaw  the  longer.  Eye  moderate,  longer  than 
the  snout,  about  4  in  head.  Opercidar  spine  strong.  Fins  all  low,  the 
first  dorsal  in  the  males  about  half  as  high  as  the  second;  higher  in  the 
females;  caudal  large,  rounded.  Anal  spines  longer  in  females  than  in 
the  males;  dorsal  and  anal  spines  pointed  in  the  female,  in  the  male  with 
thickened  fleshy  tips.  Scales  moderate.  Lateral  line  extending  about 
to  end  of  first  dorsal.  Neck  and  throat  naked ;  scales  on  sides  extending 
up  to  the  base  of  the  dorsal  fin.  Color  dark;  each  scale  with  a  dark 
spot,  these  forming  a  series  of  conspicuous  longitudinal  lines  along  the 
rows  of  scales;  second  dorsal  and  caudal  conspicuously  cross-barred; 
head  blackish,  with  dark  stripes  radiating  from  eye;  males  further 
marked  with  conspicuous  dark  cross  bars.  Head  4;  depth  5.  D.  YIII- 
12 ;  A.  II,  8 ;  scales  7-53-7.  L.  2^  inches.  Minnesota  to  Indiana ;  abound- 
ing in  clear  or  rocky  streams;  one  of  the  most  singular  and  handsome 
of  the  darters. 

{CatonotuB  Uneolatua  Agassiz,  Amcr.  Joum.  Sci.  Arts.  1854,  305:  CatonotM  Uneolatua 
Yttillant,  1.  c.  118.  ) 

hb,  Bo:ly  not  striped. 

904.  E.  flabellare  Raf. 

Very  similar  to  the  preceding,  but  rather  more  elongate  and  le^^s 
compressed.  Head  rather  larger.  A  narrow  strip  along  base  of  spinous 
dorsal  not  scaled.  Coloration  paler,  there  being  little  or  no  trace  of  the 
longitudinal  stripes,  so  conspicuous  in  E.  Uneolatiim  ;  the  males  with  cross 
blotches,  the  iemales  nearly  plain  olivaceous ;  second  dorsal  and  caudal 
fins  barred ;  b!ack  humeral  spot  conspicuous.  Lateral  line  usually  veiy 
little  developed ;  lower  jaw  less  projecting  than  in  U.  lineolatum.  Bead 
4 ;  depth  5.  1).  VIII-12 ;  A.  II,  8 ;  Lat.  1. 40.  Length  2 J  inches.  West- 
em  Now  York  to  Ohio  Valley  ai:d  North  Carolina;  very  abundant  in 
the  tributaries  of  Lake  Ontario. 

(Rafincsqne,  Jonru.  do  Phys.  etc.  Paris,  1819,419:  Catonofus  flahellafus  YaiUanty 
Becherchcs,  1873,  121:  Caionolus  fasciaius  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  lHr>9,()7: 
OUgooephaluB  huwteralia  Girard,   Proc.   Acad.   Nat.   Sci.   Phila.   1859,  06:  lCatonotu9 

Bull.  Nat.  Mus.  No.  IC 33 
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i'ennicotH*  Putnam,  Bull.  Mus.  Comp.  Zool.  1R63,  3:  Eiheostoma  lin$letfi  Storer,  Proc. 
8oc.  Nat.  HiHt.  1851,  37:  Catonotm  flahcUaius  Vnillant  I.  c.  121:  Caionoiu$  lintflryi 
Vttillant,  Rocherches,  1873,  125:  Eiheostoma  flahellare  Jonlas,  Man.  Vert.  ed.  2,  227.) 

ua  Chocks,  opcrcles,  ueck,  and  throat  closely  scaly ;  jaws  equal ;  lateral  line  nearly  com- 
plete. 

805.  £•  squamiccps  Jordan. 

Body  rather  elougate,  considerably  compressed,  the  caudal  peduncle 
deep.  Head  large ;  the  jaws  comparatively  short  and  eqaal.  Lateral 
line  wanting  only  on  a  few  of  the  posterior  scales,  and  with  occa- 
Hional  tubes  behind  the  continuous  series.  Spinous  dorsal  low  and 
^hort,  the  spines  about  equal,  less  than  half  the  height  of  the  second 
dorsal;  bases  of  the  two  dorsals  about  equal, slightly  connected  by 
membrane.  Color  dark,  without  spots,  stripes  or  bauds,  in  spirits; 
male  mottled,  with  about  6  cross-blotches ;  vertical  fins  cross-barred ; 
lower  fins  black  in  the  male,  pale  in  the  female;  a  large  black  humeral 
spot  Head  3| ;  depth  5.  D.  lX-12 ;  A.  II,  7 ;  scales  5-50-6.  L.  2^ 
inches.    Ohio  Valley ;  not  common. 

(Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  11,  1877.) 

366.-Pa:CII.I€HTHTS  Agassiz. 
Rainbow  Darters. 

(OligocephaluBy    BoleichthySf   ApUsiwn,   and    Altarivs   Girard:    Aalatichthys    Vaillant: 

Hololepin  Agassiz.) 

(Agassiz,  Amer.  Jonrn.  8ci.  Art«,  1854,  304:  type  Pcecilichihy$  rariatuB  Agassi z=J?lA«M- 
toma  caerulea  Storer. ) 

Body  variously  robust  or  elongate,  usually  compret^sed.  Head  rather 
large.  Mouth  moderate,  nearly  horizontal,  terminal  or  nearly  so ;  vo- 
mer with  teeth ;  pi  emaxillaries  not  protractile.  Gill-uiembranes  scarcely 
connected.  Scales  rather  large,  those  on  the  belly  similar  to  the  others. 
Lateral  line  wanting  posteriorly,  its  tubes  beginning  at  the  orbit.  Dor- 
sal spines  G  to  11,  the  middle  ones  highest  and  more  than  half  the  height 
of  the  soft  rays ;  second  dorsal  larger  than  spin«)ns  dorsal  or  anal ;  anal 
with  two  spines,  the  first  usually  the  larger.  Yertebi-»  in  P.  ccemlevs^ 
15  -f  18;  in  P  eos^  15  +  21.  Size  small.  Coloration  usually  brilliant 
(izoixtXoq^  variegated ;  "x^h^^j  fish.) 

*  The  original  types  of  Catanotus  kennicoitif  now  iu  poor  condition,  show  the  follow- 
ing characters: 

Color  plain,  withont  trace  of  lines  or  spots ;  pectorals,  candal,  and  both  doreals 
checkered  with  hlack.  Black  humeral  spot  large.  Cheeks,  operclesand  breast  naked. 
Scales  rathnr  large.  Lateral  line  extending  to  below  middle  of  second  dottal.  Gill* 
membranes  forming  an  angle  with  each  other.  Pectorals  a  little  shorter  than  head. 
Head  3};  depth  5f     D.  VIII,  10;  A.  II,  5;  scales  C-40  6.    From  Southern  lUinoia. 
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«.  Donal  spines  8  or  more ;  anal  spines  well  developed. 

b.  Humeral  refjion  with  an  enlarged  bla<rk  soaUslike  process. 

c.  Cheeks  and  opercles  uake<l ;  nape  naked ;  body  stripi'd rirgatua, 

cc.  Cheeks  and  nape  naked;  opercles  scaly aaxatUin, 

ccc.  Cheeks,  opercles,  and  nape  more  or  less  scaly puuctulatus,  artettia, 

bb,  Hnmeral  scale  obsolete  or  wanting. 

d,  Opercles  and  cheeks  naked ;  pnH)percle  crenulate;  anal  spines  very  long. 

Icjndus, 
dd.  Opercles  scaly ;  preopercle  strictly  entire. 

e.  Lateral  line  nearly  straight. 

/.  Cheeks  naked;  or  with  only  3  or  4  small  imbedded  scales  close  l>ehind 

eye cutruleuSj  spectabilia, 

ff.  Cheeks  e videu t  ly  scaly,  at  least  above asprigenie,  jessia. 

ee.  Lateral  line  forming  a  Hlight  curve  above  th**  pectorals;  dorsals  sub-equal. 

Dorsal  spines  9  or  10.     ( Holeichlhya  Giranl. ) 

g.  Cheeks  scaly butleriatius^  barratti,  funformift,  erochrouSj  eon, 

gg.  Cheeks  naked erilia,  warreni,  gracilis. 

aa.  Dorsal  spines  6 ;  anal  spines  obsolete  T    (Aharius) laUnralU. 

a.  Dorsal  spines  8  or  more;  anal  spinet)  well  developed. 

h.  Hnmeral  region  with  an  enlarged  Hcale-lik«*  process,  which  is  always  black, 
c.  Opercles,  cheeks,  and  nape  naked ;  body  striped. 

906.  P.  viriratus  Jordan. 

Body  slender,  subfusiiorm,  compressed,  the  back  somewliat  elevated, 
t  he  caudal  i>eduncle  rather  deep.  Head  long:,  rather  slender  and  pointed, 
little  compressed,  the  snout  but  little  decurved.  Mouth  rather  lar^e, 
somewhat  oblique,  the  maxillary  reaching  to  the  pupil,  the  lower  jaw 
scarcely  shorter  than  the  upper ;  teeth  small,  even,  in  several  rows. 
Kye  rather  large.  Posterior  border  of  i)reop(»rcle  above,  obtusely  ere- 
nate.  Scales  rather  large;  lateral  line  distinct,  on  about  20  scales;  53  in 
a  lengthwise  series.  Head  naked ;  nape  and  breast  naked.  Color  green- 
ish, each  scale  with  a  small  blackish  spot,  forming  conspicuous  lateral 
stripes,  as  in  Etheostoma  lineolatvm  ;  back  and  sides  with  cross-blotches; 
humeral  scale  large  and  black ;  dorsal  and  caudal  fin  faintly  barred. 
Head  3§ ;  depth  5.  D.  IX-10 ;  A.  II,  8.  Rock  Castle  River,  Kentucky ; 
resembles  the  species  of  Etheostoma. 

(Jordan,  Proc.  U.  8.  Nat.  Mus.  ii,  2:16,  1879.) 
oc.  Cheeks  and  nape  naked ;  opercles  scaly. 

80Y.  P.  saxatilis  Hay. 

Body  rather  slender.  Head  pointed,  the  profile  descending  in  a 
gradual  curve.  Mouth  large,  the  maxillary  extending  to  opposite  front 
of  pupil.  Eye  equal  to  snout,  4  in  heiul.  Cheeks,  breast,  and  throat 
naked ;  opercles  with  a  few  large  scales.  Lateral  line  little  arched,  its 
tubes  on  about  35  scales.  Dorsals  well  separate<l,  the  second  shorter 
and  higher  than  first.    Greenish,  with  darker  tessellations;  a  black 
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humeral  scale,  a  black  streak  downward  and  forward  from  eye;  opercles 
mostly  black.  Head  4 ;  depth  5.  D.  XI-10 ;  A,  II,  7 ;  scales  11-50-5. 
L.  1^  inches.    Ghickasawha  River,  Mississippi.    (Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  495.) 
occ.  Cheeks,  opercles,  and  nape  more  or  less  scaly. 

it08.  P.  panctulatus  Ag. 

Body  elongate,  compressed,  the  back  not  elevated.  Head  slender, 
rather  long  and  pointed,  compre.ssed.  Mouth  large,  terminal,  oblique,  the 
jaws  about  equal,  the  maxillary  extending  nearly  to  opposite  middle  of 
eye.  Scales  quite  small ;  a  few  imbedded  scales  on  upper  part  of  cheeks 
and  behind  eye;  neck  mostly  covered  with  small  scales;  throat  naked. 
Fins  rather  small,  the  pectorals  short.  Color,  in  life,  not  known;  in 
spirits,  the  sides  of  the  body  clouded  or  reticulated  with  darker;  a  con- 
spicuous black  humeral  spot;  first  dorsal  dark  at  base,  then  pale,  with 
a  narrow  dark  border;  the  other  vertical  fins  similarly  colored,  the  dark 
colors  probably  blue  in  life;  females  with  the  sides  and  fins  speckled. 
Head  4;  depth  4^.  D.  X-11;  A.  II,  7;  scales  9-60-20.  L.  2^  inches. 
Missouri  to  Texas. 

(Agassiz,  Araer.  Jonm.  Sci.  Arts,  1854,  304:  BoMchthyt  tphifplei  Glrard,  Proc.  Ac<ad. 
Nat.  Sci.  Phila.  1859,  101 :  Xothonotue  jiunctulatus  Agassiz,  Bull.  Mas.  Comp.  Zool.  i,  3, 
18C3.) 

800.  P.  artesiae  Hay. 

Body  elongate,  compressed.  Head  large.  Mouth  large,  terminal, 
nearly  horizontal,  the  lower  jaw  slightly  included;  maxillar>'  reaching 
to  opposite  front  of  pupil.  Palatine  teeth  in  a  broad  band.  Eye  equal 
to  snout,  4 J  in  head.  Cheeks  entirely  covered  with  small  scales;  oi)er- 
cles  with  large  scales;  scales  along  back  very  small.  Lateral  line  ex- 
tending to  end  of  second  dorsal,  on  about  45  scales.  Dorsals  contig- 
nous;  first  dorsal  as  long  as  head,  its  height  less  than  half  its  length; 
soft  dorsal  considerably  higher;  anal  a  little  over  half  length  of  head; 
pectorals  reaching  tips  of  ventrals,  much  smaller  than  in  P.  coeruleus. 
Yellowish-olive,  with  •  transverse  oblique  bars  of  darker,  and  sprinkled 
with  small  blotches  of  carmine;  pectorals  and  ventrals  dull  blue;  dor- 
sals with  a  broad  band  of  carmine  along  their  middle,  bordered  on  each 
side  by  orange ;  tips  of  dorsals  dull  blue,  as  is  the  base  of  the  soft  dor- 
sal; base  of  spinous  dorsal  with  several  carmine  spots;  anal  mostly 
crimson,  tipped  with  blue;  caudal  blue,  then  orange,  carmine  orange, 
and  tipped  with  blue;  a  black  humeral  scale.    Head  3|;  depth  5,    D. 


85.   PERCIDiE — PCECILICHTHYS.  517 

XI-13,-   A.  II,  7;  scales  8-5G-11.     L.  23  inches.    Tombigbee  River, 
MississippL    (Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1880,  494.) 

hh.  Hameral  scale  obsolete. 

d.  Opercles  and  cbeeku  naked ;  prcopercio  crenulate ;  anal  spines  yer>'  long. 

810.  *  P.  lepidus  (B.  &  6.)  Grd. 

Body  rather  8t;out,  compressed,  tapering  backwards.  Head  sub- 
conical.  Mouth  moderate,  with  equal  jaws;  maxillary  reaching  front 
of  orbit.  Eyes  large.  First  dorsal  rather  low;  dorsal  fins  somewhat 
connected.  Head,  as  well  as  throat  and  neck,  entirely  scaleless.  Color 
olivaceous,  with  some  dark  (blue?)  bars;  scales  dusky  at  base;  dorsals 
and  caudal  mottled  or  barred.  Head  4^;  depth  4^.  D.  IX-Il ;  A.  II, 
6;  scales  in  about  50  series.    L.  2.^  inches.    Texas. 

(Boleosoma  lepida  B.  &  G.  Proc.  Acad.  Nat.  8ci.  Phila.  38t<,  ISTkJ;  Girard,  IJ.  S.  Mex. 
Bound.  Surv.  Icbth.  1859,  11:  Oli/jocvphalus  hpidus  Grd.  Proc.  Acad.  Nat.  Sci.  Plii]a. 
1859,  67:  Boleosoma  lepidum  Giintlier,  i,  77.) 

dd,  Opercles  scaly;  preopercle  strictly  entire;  anal  spines  moderate. 

e.  Lateral  line  nearly  straiglit. 

/.  Cheeks  naked,  or  with  only  3  or  4  small  imbedded  scales  close  behind  eye. 

911«  P«  cceruleas  (Storer)  Agassiz. — Blue  Darter;  Rainbow  Darter;  Soldier-finh. 

Body  robust,  rather  deep  and  compressed,  the  back  somewhat  ele- 
vated. Head  large,  compressed.  Mouth  moderate,  terminal,  oblique, 
the  lower  jaw  somewhat  included,  the  maxillary  reaching  front  of  orbit. 
Palatine  teeth  in  one  row.  Neck  and  breast  usually  naked.  Fins  all 
large;  dorsal  fins  usually  slightly  connected.  Males  olivaceous,  tessel- 
lated above,  the  spots  running  together  into  blotches;  back  without 
black  lengthwise  stripes;  sides  with  about  12  indigo-blue  bars  running 
obliquely  downwards  and  backwards,  most  distinct  behind,  separated 
by  bright  orange  interspaces;  caudal  fin  deep  orange,  edged  with  bright 
blue;  anal  fin  orange,  with  deep  blue  in  front  and  behind;  soft  dorsal 
chiefly  orange,  blue  at  base  and  tip;  spinous  dorsal  crimson  at  base, 
then  orange,  with  blue  edgings;  ventrals  deep  indigo;  cheeks  blue; 
throat  and  breast  orange;  females  much  duller,  with  little  blue  or  red, 
the  vertical  fins  barred  or  checked;  young  variously  marked.  Head 
3%  ;  depth  44.  D.  X-12;  A.  II,  7;  scales  5-45-8,. the  lateral  line  devel- 
oped on  about  30-35  scales.    L.  2 J  inches.    Mississippi  Valley;  very 

•Four  more  nominal  species  of  this  type  are  drsoribed  by  Girard  (Proc.  Acad.  Nat, 
Sci.  Ph'tla.  1859,  102)  under  the  names  ApJeniov  potsiiy  OUgoeephahis  ffvahamij  O.  leoiien- 
8i9f  and  O,  pulchellus;  the  first  from  Chihuahua,  the  next  two  from  Texas,  the  latter 
from  CanaiUan  River.  A,  pois'ti  has  1).  X-I,  11;  O.  grahami  has  D.  IX-13;  A.  II,  8; 
O.  Iconensui  D.  lX-10;  A.  II,  7;  O.  pttlchcUue  A.  II,  C.  All  arc  probahly  identical  with 
P.  l^idM. 
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abundant  in  river  channels.  One  of  the  most  gorgeously-colored  dartera*^^ 
but  less  frraceful  than  most  of  them. 

{Etheosfoma  cariilea  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1845,  47:  PcBcilichthys  ccernlew 
Agassiz,  Bull.  Mus.  Coinp.  Zool.  i,  3,  1833:  PcocilioJithys  vaiiatm  Jordan,  Man.  Veit 

ed.  2,  226:  AHtatichthya  pulchellus  Vaillaut,  1.  c.  113.) 

813.  P.  spectabilis  Agassiz. 

Very  similar  to  the  preceding,  but  more  elongate  and.  rather  more 
compressed;  the  colors  similar,  but  the  upper  portion  of  the  sides  with 
distinct  blackish  stripes  along  the  rows  of  the  scales,  and  the  ground 
color  of  the  back  and  sides  having  a  peculiar  whitish  or  bleached  ap- 
pearance. The  two  dorsal  fins  usually  well  separated.  Scales  usually 
present  below  and  behind  eye.  Head  4;  depth  4 J.  D.  X-12;  A.  11,  7; 
scales  5-40-7;  Lat.  1.  on  20-25  scales.  L.  2-3  inches.  Mississippi  Val- 
ley ;  rather  less  abundant  than  the  other,  and  ascending  small  or  even 
muddy  streams.  Probably  merely  a  brook  variety  of  the  preceding, 
from  which  it  is  not  always  to  be  distinguished  with  certainty. 

(Agassiz,  Amcr.  Joiirn.  Sci.  Arts,  1854,  304;  Jordan,  Man.  Vert.  ed.  2,  227.) 

ee.  Cheeks  evidently  scaly,  at  least  above. 

818.  P.  asprlirenis  Forbes. 

Body  rather  stout,  compressed.  Head  small  and  pointed.  Eye  large, 
longer  than  snout.  Mouth  terminal,  oblique,  the  jaws  even.  Breast 
always  naked;  opercles  scaly;  cheeks  closely  scaled,  the  lower  fourth 
rarely  bare.  Dorsal  fins  usually  separated.  Coloration  mottled  green- 
ish ;  the  spinous  dorsal  dusky  behind,  in  life  with  a  broad  band  of  blue 
and  crimson ;  soft  fins  speckled.  Head  4;  depth  4^.  D.  XI-12;  A.  II, 
8;  Lat.  1.  49,  the  tubes  developed  on  34-41  scales.  L.  2^  inches.  Hii- 
nois  River. 

(Forbes,  Bull.  111.  Lab.  Nat.  Hist,  i,  41,  1877;  Jordan,  Man.  Vert.  ed.  2,  404.) 
6 14.  P.Jessiae  Jordan  <&  Bray  ton. 

Body  fusiform,  rather  deep  and  compressed.  Head  rather  large, 
moderately  pointed.  Mouth  rather  large,  terminal,  the  upper  jaw 
slightly  longest.  Cheeks  scaly  above,  the  greater  part  naked;  opercles 
scaly;  throat  naked;  neck  above  scaly.  Lateral  line  extending  nearly 
to  end  of  second  dorsal.  Fins  moderate.  Chestnut  colored  above,  with 
about  9  quadrate  bar-like  blotches  of  a  dark-blue  color  along  the  Bides, 
and  about  5  dark  cross-blotches  on  the  back;  fins  mottled  with  chest- 
nut; a  yellow  or  orange  band  across  the  dorsal;  second  dorsal  and  anal 
speckled  with  golden.     Head  4;  depth  5.    D.  XII-12;  A.  11,  9;  soales 
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"^—7,  the  tubes  of  the  lateral  line  on  aboat  35  scales.    L.  3  mches. 
"^^^^^likamaaga  River,  Georpa. 

^^'^•^OTdan,  Mau.  Vert.  ed.  2, 1878,  227;  Jordan  &  Bray  too,  Bnll.  U.  S.  Nat.  Miis.  xii, 

*  X^ateral  line  forming  a  slight  cnryo  a1)ovo  the  pectorals;  dorsals  subequal;  dorsal 
spines  9  or  10.     {Doleichihya*  Grd.) 
9.  Cbeoks  scaly. 

915.  P.  butlcriaaos  Ilay,  (sp.  nov.). 

Body  elongated,  contracted  behind  ventral  fins;  dorsal  region  ele- 
vated.     Mouth   horizontal,  small;    maxillary  extending    to  opx)osite 
anterior  edge  of  pupil.     Opercles  with  2  rows  of  scales  along  lower 
edge;  cheeks  densely  scaled;   lateral  line  running  high,  extending  to 
opposite  end  of   anterior  dorsal,  on  18  scales.    Pale  grt»enish,  yellow 
below;  above  and  on  sides  much  mottled  with  brown;  about  10  square 
blotches  along  back;  a  dark  spot  on  opercle,  one  behind  and  one  below 
eye;  a  sti-eak  on  snout  between  eyes;  dorsals  with  dark  markings;  a 
red  streak  along  margin  of  spinous  dorsa.1;  anal  fin  nearly  white;  cau- 
dal barred.     Head  4  in  length;  depth  5^.     Eye  3J  in  head.    Caudal 
peduncle  3^  in  body.     D.  IX-11;  A.  II,  r>;   scales  3-44-12.      Black 
River,  Mississippi.    (Hay  MSS.) 

816.  P.  barratti  (Holbr.)  J.  &  6. 

Body  comparatively  short,  chubby  and  compressed.  Head  rather 
large.  Mouth  large,  oblique;  the  jaws  equal,  the  teeth  rather  strong. 
Eye  large,  3  in  head.  Scales  large,  varying  in  number.  Lateral  line 
beginning  at  the  eye,  arched  high  over  the  i)ectorals  and  ceasing  about 
midway  of  the  body,  developed  on  about  20  scales.  Opercular  spine 
strong.  Dorsal  fins  moderate,  about  equal,  separated  by  an  interspace. 
Color  greenish,  with  dark  specks;  fins  mottled;  a  dark  line  down  ward 
aud  one  lorward  from  eye;  a  series  of  rather  small  greenish  blotches 
along  each  side  and  on  the  back.  Head  33 ;  depth  4J.  D.  X-12;  A. 
II,  7;  lateral  line  45-55.  L.  2  inches.  Maryland  to  Illinois  and  south- 
ward ;  chiefly  in  streams  of  the  lowlands. 

{Bol4X>soma  barratti  Holhr.  Jonrn.  Acad.  Nat.  Sci.  Phila.  1855,  56:  JTololepis  barratti 
Cope,  Pn>c.  Acad.  Nat.  Sci.  Phila.  1H;)4,  *2'Xi:  Hololcpin  barratti  VaiUant,  1.  c.  1*27:  Bo- 
Icichthifs  clcgans  Jonlan,  Amor.  Lye.  Nat.  Hist.  N.  Y.  18T6,  308:  BoMchthyH  elcffanit 
Jordan,  Man.  Vert.  404,  and  probably  of  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 
104.) 

"  BoleichtkyB  Q'lTaTd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103:  type  Boleichthya  exilU 
Gid.    {floXii,  dart;  ix^viy  ^^^^0 
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.817.  P.  nisiformis  (Grd.)  J.  &  G. 

Body  moderately  elongate,  strongly  compressed.  Head  rather  long 
and  narrow ;  muzzle  short,  decurved,  shorter  than  the  eye.  Mouth  com- 
jmratively  large,  terminal;  maxillary  reaching  past  front  ot  eye.  Eyes 
large,  4  in  head.  Opercular  spine  strong.  Lateral  line  begiuniog  at 
the  eye,  on  about  12  to  15  scales.  Neck  scaly ;  belly  and  throat  scaly. 
Olivaceous,  dotted  with  dusky  points ;  second  dorsal  and  anal  speckled. 
Head  4;  depth  6.  D.  X-0;  A.  II,  7;  Lat.  1.  55.  L.  2  inches.  Massa- 
chusetts to  New  Jersey, 

(Bohosoma  fusiformis  Girard,  Proc.  Boat.  Soo.  Nat.  Hist,  v,  1854,  41:  Hololepu  fuai- 
formis  Cope,  Proc.  Acad.  Nat.  8ci.  Phila.  18(>4,  233:  Hololepie  fustformia  Vaillant,  I.  c. 
131:  BoleicJtthys  fubiformis  Jordan,  Man.  Vert.  228,) 

818.  P.  erochrous  (Cope)  J.  &  G. 

Body  elongate,  compressed  j  the  dorsal  outline  curved,  the  ventral 
Bearly  straight.  Head  long,  decurved  and  narrowed  in  front  Mouth 
subinferior;  the  maxillary  reaching  past  front  of  eye.  Eye  4  in  head, 
greater  than  length  of  snout.  Opercular  spine  strong.  Lateral  line 
developed  on  about  16  scales.  General  color  rather  dark;  blackish 
above;  a  black  streak  on  muzzle  and  one  downward  from  eye;  a  dark 
.  band,  irregularly  notched,  along  the  side«i,  besides  dark  specks ;  caudal 
barred;  the  sides  along  the  lateral  band  marked  by  red  dot^  in  life. 
Head  4;  depth  6.  D.  IX-10 ;  A.  II,  7 ;  Lat.  1. 43.  L.  2  inches.  Streams 
tributary  to  Delaware  and  Cbesax>eake  Bays.    ( Vaillant) 

{Hololejm  erochrous  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1834,  233:  HoloUpis  erochrou9 
Vaillant,  1.  c.  i33:  Boleichthys  erochroua  Jordan,  Man.  Vert.  228.) 

819.  P.  eos  Jordan  &  Copeland. 

Body  elongate,  slender,  somewhat  compressed,  especially  behind, 
rather  heavy  forwards,  with  very  long  and  slender  caudal  peduncle. 
Head  long,  rounded  in  front.  Mouth  small,  little  oblique,  the  upper 
jaw  a  very  little  the  longer.  Dorsal  fins  high, about  equal ;  caudal  trun- 
cate. Cheeks,  opercles,  and  neck  closely  scaled.  Breast  naked,  or  with 
a  median  series  of  small  scales.  L-:teral  line  developed  dn  22  to  26 
scales.  Color  d<iri(  olive,  with  darker  markings ;  10  or  12  dark  dorsal 
spots  or  bars,  and  as  many  short  dark-blue  bars  across  the  lateral  line 
nearly  opposite  the  dorsal  bars,  but  not  continuous  with  them ;  the  in- 
terspaces between  these  bars,  as  well  as  most  of  the  ventral  region, 
bright  crimson  in  the  males,  nearly  plain  in  the  females ;  lower  parts  of 
the  sides,  cheeks,  etc.,  with  various  shari)ly  deflned  but  irregular  black 
markings ;  second  dorsal,  caudal,  and  i)ectorals  strongly  marked  with 
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•wavy  bands;  first  dorsal  bright  blue  in  the  males,  with  a  broad  median 
band  of  crimson;  speckled  in  the  females;  top  of  head  dark;  black 
streaks  dawnward  and  forward  from  eye.  Head  4 ;  dex)th  5^.  D.  IX- 
11;  A  11,7;  Lat.  1.  58.  L.  2^  inches.  Indiana  to  Minnesota;  abun- 
dant in  clear  cold  streams ;  one  of  the  prettiest  of  the  darters. 

{Bol^idithffs  eo8  Jordan  <&  Cupelund,  Proe.  Acad.  Nat.  Sci.  Phila.  1877,  46:  Bolcichthy» 
eos  JordaD,  Mau.  Vert.  228.) 

gg.  Cheeks  naked ;  opercles  scaly. 

890.  P.  exllis  (Grd.)  JT.  <&  G. 

Body  compressed,  tapering  towards  the  caudal  i>eduncle,  which  is 
slightly  conti acted.  Eye  large,  subcircular,  3^  in  head;  maxillary 
reaching  anterior  edge  of  pupil.  Lateral  line  nearer  the  dorsal  than 
the  abdominal  outline ;  pectorals  extending  further  than  the  ventrals. 
Yellowish-brown,  speckled  with  gniyish- black,  dorsals  and  caudal 
barred;  a  dark  spot  on  the  occipital  region  and  a  streak  in  advance  of 
as  well  as  beneath  the  orbit  Head  4J  (with  caudal).  D.  X-10 ;  4-  ir» 
8.  L.  13  inches.  Little  Muddy  Hiver,  a  tributary  of  the  Ui)per  Mis- 
souri.    (Oirard.)    Dill'ers  from  P.  eos  in  the  naked  cheeks. 

(Bolaehthy^  exilie  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859, 103.) 

891.  P.  warreni  (Gnl.)  J.  &  G. 

"ResemMes  P.  exilis  more  than  any  of  its  congeners  by  the  shape 
of  the  body  and  the  general  appearance.  It  differs  by  a  more  compact 
body,  a  proportionally  shorter  head,  smaller  scales,  and  the  number  of 
fin  rays.  Ground  color  yellowish -brown,  the  middle  of  the  flanks  macu- 
lated with  transverse  spots  of  blackish ;  the  belly  exhibiting  a  rather 
orange  hue;  the  lirst  dorsal  has  a  series  of  vertically  elongated  black 
BpotA  resembling  a  dark  band  across  the  middle  of  the  fin ;  the  second 
dorsal  and  caudal  are  transversely  multilineated.  A  black  streak  may 
be  seen  in  advance  of  the  orbit  and  another  beneath  it.''  D.  IX-1 1 ;  A. 
11,9.  L.  2  inches.  Cannon  Ball  River.  (Girard.)  Perhaps  identical 
.with  the  preceding. 

(Boleiohthya  warreni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18c9,  104.) 

899.  P.  ffraclBis  (Grd.)  J.  &  G. 

Slender  and  graceful ;  first  dorsal  lower  and  longer  than  the  second; 
anal  much  deeper  than  long ;  tips  of  the  ventral  fins  extending  a  little 
further  back  than  those  of  the  pectorals.  Olivaceous,  sjiotted  with 
blaekish ;  second  dorsal  and  caudal  barred ;  a  longitudinal  black  streak 
in  advance  of  the  orbits  and  a  vertical  one  beneath  them.    Head  4^ 
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(with  caudal).  D.  X,  10;  A.  8.  L.  1^  inches.  Eio  Seco  and  Rio  Leona, 
Texas.  (Girard.)  The  types  of  this  species, examined  by  us,  have  the 
lateral  line  incomplete  and  the  premaxillaries  not  protractile. 

CBoleosoma  gradle  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103.) 
**  Dorsal  spines  6;  anal  spines  obsolete?    (Alvariua*  Girard.) 

823.  P.  lateralis  (Grd.)  J.  &  G. 

"  A  representative  of  the  Etheostomoid  family  was  procured  by  the 
United  States  and  Mexican  Boundary  Commission  at  the  Rio  Grande 
del  jSTorte  (Rio  Bravo).  It  constitutes  a  new*  generic  type  allied  to 
Catonotus^  and  to  which  we  have  applied  the  name  of  AlvatiuSy  with  the 
following  characters.  Head  elongated  and  tapering.  Mouth  terminal, 
large,  not  protractile;  lower  jaw  longer  than  the  upper.  Teeth  very 
minute.  Opercular  apparatus,  cheeks,  and  throat  scaly.  First  dorsal 
nearly  equal  in  height  to  the  second,  from  which  it  is  quite  distinct. 
Anal  tin  much  smaller  than  the  second  dorsal ;  caudal  fin  truncated ; 
five  goft  rays  to  the  ventrals.  Ventral  scales  uniform.''  Body  slender, 
elongate.  Head  subconical  and  tapering  forward.  Eye  equal  to  snout^ 
4  in  head.  Maxillary  reaching  pupil.  First  dorsal  about  equal  to  second 
and  separated  from  it.  Anal  smaller  than  second  dorsal,  the  last  rays 
of  the  two  fins  opposite  eaeh  other.  Scales  very  small.  Lateral  line 
median.  Brownish,  back  spotted ;  sides  with  a  narrow  blackish  streak, 
which  extends  around  the  snout;  first  dorsal  with  a  black  spot  on  it8 
upper  posterior  edge;  caudal  transversely  barred.  D.  VI,  10;  A.  8.  L. 
If  inches.    Rio  Grande.   ( Oirard.) 

{Alvarius  lateralis  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859,  101.) 

267.— miCROPERCA  Putnam. 
(Pntnam,  Bnll.  Mas.  Corap.  Zool.  I,  1833,  4:  type  Microperca punctulata  Vntn.) 

Body  rather  short,  compressed.  Mouth  moderate,  the  jaws  aboat 
equal.  Premaxillaries  not  protractile.  Vomerine  teeth  present.  Qill- 
membranes  scarcely  connected.  Scales  large.  Lateral  line  obsolete. 
Dorsal  fins  small,  subequal,  well  separated,  the  first  with  six  or  seven- 
spines;  anal  fin  much  smaller  than  second  dorsal,  with  two  well-devel- 
oped spines.  Color  greenish,  with  dusky  markings.  Size  very  small, 
probably  the  smallest  of  the  spiny-rayed  fishes.  (/ifx/t)«c,  small;  vspx^^ 
perch.) 

824.  HI.  prcelfiaris  Hay. 
Body  short  and  stout.    Snout  conical,  pointed;  jaws  equal;  month 

*^/ran«« Girard,  Proc.  Acad.  Nat.  Sci.  Phila.1859,  101 :  type  AIvoHm  ImiermH^.    (▲ 
coined  name  without  meaning. ) 
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small,  slightly  oblique,  maxillary  reachiug  front  of  eye.  Eye  small,  4 
in  head.  Cheeks  and  opercles  with  large  scales.  Opercular  spine  well 
developed.  Scales  large,  the  tubes  of  the  lateral  line  developed  on  two 
of  them^  dorsals  well  separated.  Anal  spines  slender,  high;  pectorals 
and  veutrals  reaching  about  to  vent.  Olive,  speckled  with  brown;  ten 
brownish  spots  along  the  sides;  black  streaks  downward  and  forward 
£rom  eye ;  dorsal  fins  mottled.  Head  4 ;  depth  4^.  D.  VIII,  11 ;  A. 
II,  6.    Lat.  L  36.    L.  1^  inches.    Alabama  and  Mississippi. 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  498.) 
895*  in*  panctulata  Putnain. — Least  Darter, 

Body  rather  short  and  deep,  somewhat  compressed,  the  back  arched. 
Caudal  x>6duncle  rather  long.  Head  moderate.  The  snout  somewhat 
decorved.  The  mouth  moderate,  terminal,  oblique.  Checks  naked. 
Opercles  somewhat  scaly.  Opercular  spine  very  small.  Neck  and  chest 
naked.  No  trace  of  lateral  line.  The  usual  series  of  tubes  along  the  tem- 
poral region.  Scales  quite  large,  strongly  ctenoid.  Vertical  fins  short. 
Anal  spines  strong,  the  first  usually  the  largest.  Coloration  olivaceous, 
the  sides  closely  speckled  and  with  vague  bais  and  zigzag  markings ;  sec- 
ond dorsal  and  caudal  barred ;  dark  streaks  radiating  from  eye ;  a  dark 
humeral  spot.  Head  3f ;  depth  4J.  D.  VI- VII,  10;  A.  II,  6;  Lat.  1. 
34.  L.  1^  inches.  Smallest  of  the  darters,  and  one  of  the  smallest  of 
fishes,  abounding  in  the  clear  streams  of  the  Northwestern  States. 

(PatDam,  BaU.  Mus.  Comp.  Zool.  i,  18G3,  4;  Jordan,  Man.  Vert.  229.) 

S)08.— PERCA  Linnaeus. 

Perch. 
(Arle4i:  Linnceus,  Systema  Natur® :  type  Perca  fluviatilis  L,,) 

Body  oblong,  somewhat  comi)ressed,  the  back  elevated.  Cheeks 
scaly;  oxiercles  mostly  naked;  the  operculum  armed  with  a  single 
spine.  Preopercle  and  shoulder  girdle  serrated.  Mouth  moderate, 
terminal ;  premaxillaries  protractile ;  teeth  in  villiform  bands  on  jaws, 
vomer,  and  palatines ;  no  canine  teeth.  Branchiostegals  7.  Gill-mem- 
branes separate;  pseudobranchise  small,  but  perfect;  no  anal  papilla. 
Scales  rather  small,  strongly  ctenoid.  Lateral  line  complete.  Dorsal 
fins  entirely  separate,  the  first  of  12-15  spines;  anal  fin  with  two  slender 
spines;  caudal  emarginate;  air-bladder  present.  Pyloric  cceca3;  ver- 
tebr»  {P.  fluviatilis)  21+20.  Fresh  waters  of  northern  regions;  three 
Bjiecies  now  known:  P,  fluviatilis  in  Europe,  P.  sclirencki  in  Asia,  and 
P.  americana.    This  genus  has  long  been  considered  the  type  of  the 
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spiny-rajed  fishes,  and  in  many  systems  it  has  been  placed  first  in  the 
series  of  fishes,  {'ipxr^^  Perca^  the  ancient  name  of  P.  fluviatUis^  fix)m 
T.ipxoq^  dusky.) 

820.  P.  americana  Schranck. — Yellow  Perch;  American  Perch;  Ringed  Perch, 

Back  dark  olivaceous^  sides  golden  yellow;  belly  pale;  sides  with  6 
or  8  broad  dark  bars,  which  extt^nd  from  the  back  to  below  the  axis  of 
the  body ;  lower  fins  largely  red  or  orange ;  upper  fins  olivaceous ;  usually 
no  distinct  black  spot  on  anterior  or  posterior  part  of  spinous  dorsiil. 
Back  highest  at  origin  of  spinous  dorsal,  which  is  more  or  less  behind 
insertion  of  pectoral ;  profile  convex  from  dorsal  to  occiput,  thence  con- 
cave anteriorly,  the  snout  projecting.  Mouth  somewhat  oblique,  max- 
illary reaching  opposite  middle  of  orbit.  Cheeks  closely  scaled  through- 
out, the  scales  imbricated ;  opercular  striae  and  rugosities  on  top  of  head 
well  marked.  Pseudobranchiae  quite  small.  Gill-itikers  stout,  short- 
ish. Dead  3J  in  length ;  depth  3J.  D.  XIII-1, 14 ;  A.  II,  7 ;  scales  5^ 
65-17.  Fresh  waters  of  the  Eastern  United  States;  chiefly  northward 
and  eastward ;  abundant. 

This  species  has  been  recently  considered  as  a  slight  variety  of  the 
European  Perca  fluviatilis.    It  is,  however,  distinguished  by  the  follow- 
ing characters :  The  head  in  P.  amei'icana  is  rougher,  the  oi)ercle  more 
strongly  striate,  thebones  geuenilly  with  finer  and  more  numerous  seme; 
the  preorbital  is  serrate,  the  scales  on  the  cheeks  are  larger,  imbricated 
and  distinctly  ctenoid ;  the  maxillary  extends  to  opposite  the  middle  of 
the  pupil.    The  gill-rakers  are  stout,  the  longest  but  three  times  as  high 
as  broad.    The  pseudobrauchite  are  much  smaller  than  in  P.  fluviatilis. 
First  si)ine  of  the  dorsal  over  or  behind  the  posterior  edge  of  the  opercle, 
a  series  of  scales  downward  from  it  reaching  about  to  base  of  i>ectoral. 
In  P.fluviatili^t  the  dorsal  is  further  forward,  and  the  anterior  spines  are 
considerably  higher  than  in  P.  americana.     The  scales  are  usually  larger 
in  the  American  species,  the  dark  bars  are  more  sharply  defined,  and  the 
black  spot  on  the  membrane  of  the  last  dorsal  spines,  well  defined  in  P. 
fluviatilisj  is  usually  wanting.    The  most  imx>ortant  characters,  the  dif- 
ference in  the  insertion  of  the  dorsal,  and  in  the  gill-rakers  and  pseudo- 
branchia*,  have  not  been  noticed  by  those  writers  who  have  decided 
that  our  species  is  identical  with  the  European. 

{Pcrca  americana  Schranck,  about  1790,  fido  Gill:  Bodianus  flaresemn  Mitch.  Trtns. 
Lit.  &  Phil.Soc.  N.  Y.  Irilf),  4*21 :  Perca  flaveacena  Holbrook,  Iclith.  S.  C.  1800,  2:  Perea 
flareacenSj  acuta,  and  gracilis  GWwWiqv,  i,  59-60:  Perca  fluvialilis  var.  Steiiidacbner, 
Sitzuugsbcr.  Wieuer  Akad.  Ib78,) 
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S69.— STlZOSTEDIUm  Kafiuesque. 

PiJce  Perches. 

{Luoioperca  Ciivier:  Ctnlropomus  Bleeker.) 
{SHzptUdion  Rofinesqiie,  Ichth.  Oh.  1820,  23:  type  Perca  salmonea  Raf.) 

Body  sleDder,  elongate,  fusiform.    Head  subeoiiicu],  long.    Cheeks 
And  opercles  more  or  less  scaly ;  top  of  the  head  with  some  scales. 
Ifoath  large,  the  jaws  about  equal ;   premaxillaries  protractile,  little 
movable.    Teeth  in  villiform  bands,  the  jaws  and  palatines  with  long, 
8barp  canines.    Gill-rakers  slender,  strong;  gill-membranes  separate, 
^^reopercle  serrated;  opercle  with  one  or  more  spines,  terminations  of 
radiating  striae.    Dorsal  fins  separate,  the  first  with  12  to  15  spines; 
*nal  8])iDes  2,  slender;  ventral  fins  not  close  together.    Scales  small, 
strongly  ctenoid ;  lateral  line  continuous.    Pseudobranchife  well  devel- 
oped.    Pyloric  cceca  3  to  7.    Large  carnivorous  fishes  of  the  fresh  waters 
(^  North  America  and  Europe;  two  strongly  marked  species  on  each 
^^itinent.    (tfrcr««,  to  prick ;  dTeOtoy^  a  little  breast ;  '*  the  name  means 
pungent  throat,''  acconling  to  Eafinesque.) 

^  Pyloric  ccEca  3,  snbequal,  all  about  as  long  as  the  stomach.    (Stisoatedium,) 

•    S«  Vitream  (Mitch.)  Jordan  &  Copeland. —  Wall-eyed  Pike;  Dory;  Glass-eye; 
yellow  Pike;  Blue  Pike;  Jack  Salmon. 

■"JiTk  olive,  finely  mottled  with  brassy,  the  latter  color  forming  indis- 

^'Jict  obliqne  lines ;  sides  of  head  more  or  less  venniculated ;  lower  jaw 
^**li -colored;  belly  and  lower  fins  pinkish;  spinous  dorsal  with  a  large 

•^^^^-''^lack  blotch  on  the  membrane  of  the  bust  two  or  three  spines,  other- 
*^^  nearly  plain ;  second  dorsal  and  caudal  mottled  olive  and  yellow- 

*^*^  5  base  of  pectorals  dusky  without  distinct  black  blotch.  Body  slen- 
^^'^  "becoming  compressed  with  nge,  the  back  more  arched  than  in  S.  ca- 
^^ejwc.  Dorsal  si»ines  high,  movn  than  half  length  of  head;  soft  dorsal 
^5n»|y  ag  long  as  spinous  dorsal.    Head  3^  ;  depth  about  4.S.    Eye  shorter 

*^5^ii8iiout,  4i-5  in  head.    D.  XIII-I,  21 ;  A.  II,  12]  Lat.  1.  00.    Pyloric 

^^^51  3,  rather  long.    Great  Lake  region,  Upper  Mississi])])!,  and  some 

"^^lantic  streams,  north  to  the  fur  countries;  an  abundant  and  valued 

^^d-fish,  reaching  a  length  of  nearly  3  feet  and  a  weight  of  10  to  20 

l^Unds. 

\i*er«i  n7rea    Mitch.  Snp.  Amcr.  Month.  Mag.  ii,  247,  1818:  Lncwperca  amcricana 

^^>^.dtVal.  ii.  122;  Lndoperca  amciicana  Giinther,  i,  74;  Jordan,  Hull.  IJ.  S.Nat.  Mut*. 

»  40:  Ptrca  salmoiiea  Raf  Amcr.  Mouth.  Mag.  v,  3o4,  1818:  Stisostc  hinm  salmout 


um 
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Jordan,  Ball.  U.  S.  Nat.  Mns.  x,  47:  Sthoslethium  vitreum  tot.  Balmaneum  Jordan,  Man. 
Vert,  ii,  230,  the  ^'Blue  Pike,''  a  local  variety  iuOhio  and  soathward;  bloer,  with  the 
body  shorter  and  deeper,  the  size  smaller.) 

aa.  Pyloric  coeca  small,  unequal,  4  to  7  in  number.     {Cynoperca  Gill  &  Jordan.*) 
82§«  S.  canadenset  (Smith)  Jor. — Sauger;  Sand-pike;  Gray-pike;  Hom-fieK 

Olive  gray  above,  sides  brassy  or  pale  orange,  with  much  dark  mot- 
tling ;  young  pale  orange  with  large  dark  lateral  shades ;  spinous  dorsal 
with  2  or  3  rows  of  round  black  spots ;  no  distinct  black  blotch  on 
the  posterior  part  of  the  fin ;  a  large  black  blotch  at  base  of  pectorals ; 
second  dorsal  with  about  3  rows  of  irregular  dark  spots ;  caudal  dnsky 
and  yellowish.  Body  elongate,  more  terete  than  in  the  preceding.  Head 
quite  pointed,  depressed,  about  3 J  in  length ;  depth  4^-5.  Eye  small, 
6  in  head.  Opercular  spines  varying  in  number  and  size.  D.  XIII- 1, 
18 ;  A.  II,  12 ;  Lat.  1.  95.  Pyloric  coeca  4-7,  smaller  than  in  8.  vitreum. 
L.  15  inches.    Great  Lake  region,  Upper  Mississippi  and  Ohio  Bivers. 

(Lticiopcrca  canadensis  C.  H.  Smith,  MSS.  in  Griffith's  edition  Cnvier's  Animal  King- 
dom, X,  275,  18:)(>:  Lucioperca  canadensis  GUnther,  i,  75:  Lucioperca  grisea  DeKay,  N. 
T.  Fauna,  Fishes,  1842,  19;  Lucioperca  grisea  GUnther,  i,  70;  Jordan,  Bull.  U.  S.  Kat. 
Mus.  X,  48 :  Lucioperca  borea  Grd.,  Proc.  Acad.  Nat.  Sci.  Fbila.  1857.) 

Family  LXXXVI.— SERRANID^. 

(The  Sea  Bass.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  adher* 
ent,  ctenoid  (rarely  smooth)  scales  of  moderate  or  small  size.  Mouth 
horizontal  or  little  oblique,  usually  large.  Premaxillary  protractile. 
Maxillary  broad,  with  or  without  a  supplemental  bone,  its  posterior  part 
not  slipping  under  the  edge  of  the  preorbital.  Jaws  with  bands  of  teeth, 
some  of  the  teeth  sometimes  enlarged  and  canine  like;  no  incisors  nor 
molar  teeth;  vomer  and  palatines  with  bauds  of  villiform  teeth;  tongue 
sometimes  with  teeth ;  pterygoids  toothless.  Gill-rakers  usually  stiff  and 
rather  long,  armed  with  teeth.  Gills  4,  a  long  slit  behind  the  fourth. 
Pseudobranchife  large.    Lower  pharyngeals  separate,  rather  narrow, 

*  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  48 :  type  Lucioperca  canadensis  Smith,    xvor^  ^^g; 

TtepxTjf  perch, 
t Three  vurieties  of  this  species  may  usually  be  recognized: 

a,  Var.  canadense^  of  the  St.  Lawrence  region,  with  the  opercles  and  bones  of  the  hemd 
considerably  rouc^her,  the  number  of  opercular  spines,  which  are  merely  the  Iree 
ends  of  the  striae,  increased  ;  the  head  is  also  more  closely  and  extensiTelyscalj ; 

h,  Var.  griseum  (DeKay),  the  commou  form  of  the  Great  Lake  region,  described  above; 
and 

0.  Var.  borcum  Grd.  from  the  Upper  Missouri  region,  with  the  head  slenderer. 

.   These  forms  intergradc  and  are  doubtless  varieties  of  the  same  species. 
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-with  pointed  teeth.  Gill-membranes  separate,  free  from  the  istbmns. 
Branch iostegals  7  or  6.  Cheeks  and  opercles  scaly;  preopercle  with 
its  posterior  margin  usually  more  or  less  serrate ;  opercles  usually  ending 
in  one  or  two  flat  points  or  spins.  Nostrils  double.  Lateral  line  con- 
tinuous, single,  not  running  up  on  the  caudal  fin  (except  in  Centropomus). 
Skull  without  cranial  spines,  not  cavernous.  No  suborbital  stay.  Dorsal 
fin  variously  developed,  continuous  or  divided,  the  spines  generally  stifle. 
Anal  fin  rather  short,  with  3  spines,  which  are  rarely  reduced  in  number 
or  obsolete.  Ventrals  separate,  throacic,  1, 5.  Pectorals  well  developed. 
Caudal  fin  truncate,  rounded,  or  moderately  forked,  its  peduncle  stout 
and  not  keeled.  Vertebrae  about  25.  Air-bladder  present,  usually  rather 
small,  and  adherent  to  the  walls  of  the  abdomen.  Intestinal  canal 
short,  with  several  or  many  pyloric  appendages ;  the  stomach  ccecal. 

Genera  40;  species  about  300.  Carnivorous  fishes,  chiefly  marine, 
and  found  in  all  warm  seas;  a  few  in  fresh  waters. 

As  here  understood,  the  Serranidw  comi)rises  the  most  of  the  family 
of  Percidce  as  understood  by  Giinther  and  others,  exclusive  of  those  with 
imperfect  pseudobranchise,  those  with  one  or  two  anal  spines  and  with 
the  number  of  vertebrse  increased,  those  in  which  the  whole  length  of 
the  maxillary  slips  under  the  preorbital,  and  the  forms  related  to 
Pruicanthus.  Even  after  these  eliminations  the  family  is  considerably 
varied.    The  definition  of  genera  in  this  group  ofl'ers  many  difiiculties. 

{Percidijey  groups  Pcrcina,  Serranina^  exclusive  of  certain  species,  Giinther,  i,  Cl-220: 
Serranidcs,  LabracidcB,  CentropomidWf  Gill.) 

*Anal  spines  strong;  dorsal  spines  several. 
tBranchiost«gal8  seven. 
a.  Teeth  all  villi  form,  without  canines. 

b.  Caudal  fin  deeply  forked;  dorsal  divided. 
c  Tongue  toothless ;  supplemental  maxillary  present.     (Ccniropomina.) 

d.  Second  anal  spine  strong Centropomus,  270. 

cc.  Tongue  with  teeth;  supplemental  maxillary  wanting.    (Labracince,) 

e.  First  dorsal  with  9  spines Roccus,  271. 

hh.  Caudal  fin  not  forked. 

e.  Tongue  toothless ;  head  scarcely  armed. 

/.  First  dorsal  of  10  spines,  depreasilde  in  a  groove ..  Stereolepis,  272. 
ee.  Tongue  with  teeth ;  head  well  armed. 

g.  Dorsal  continuous ;  a  rough  ridge  on  the  operculum. 

POLYPRION,  273. 

aa.  Teeth  not  all  villiform,  some  of  them  more  or  less  enlarged  and  canine  like. 

{Serranincc,) 
k.  Maxillary  without  distinct  supplemental  hone ;  lateral  canines 

usually  stronger  than  those  in  front Serraxus,  274. 

kh.  Maxillary  with  a  distinct  supplemental  hone  ;  anterior  canines 
strongest ;  inner  series  of  teeth  depressible. 
i.  Cranium  above  with  three  parallel  raised  crests;  anal  rays 
about  III,  11 TR180TROPI8,  275. 
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i.  f'r.iiiinni   with  only  llu*  iiKMliuii   rrfst  di'velnprd :    anal  r;j 

about  III.  l> I'>im:i»hkli's,*2^ 

hhh.  Maxilliirv  unknown;  ••  ]»>  lurir  rn-ca  inimimTal)!*'.*' 

PKi>MI<:ROI»S,*i: 

ft  BranehioHfo^jals  r>:  dorsal  s])inrs  10,  tin*  third  lilamentoiiH Dui-KS.'-T 

•*  Anal  spines  tjhsoUjie  or  nMhwrd  to  2:  smlrs  v<iy  Hniall,  sTntM>th.     (  Ithyptirinn .) 

J.   n<»rs:il  spines  i*  <n-  :\  only RllVPTK  Ts,*^ 

270.-<'E.irTROPO.lli:S  Laivp.dc. 
I  fir;iitihrax  Hl»'i'k<'r. ) 
(Lac<^pedo,  Hist.  Nat.  Poiss.  iv.*2-l"^.  l'i)'2:  \\\n'  S-lo  ,ia  Mwr/triwrtZM  Bloidi.) 

Body  eloiipite,  covered  with  nitlirr  siiiiiU,  ctenoid  scales.  IK*, 
oblongeoiiical,  depressed,  lower  Jaw  projeetin-j: ;  teeth  on  jaws,  voiiu 
and  pahitines,  all  villit'orin,  williout  canines;  ton<^iie  smooth.  Maxillaj 
with  a  strong  supplemental  bone.  Preopercle  serrated;  two  sli-on^j 
spines  at  its  an<rle;  opercle  without  true  spines;  i)reorbital  and  siipr«i 
scapular  usually  serrated.  Dorsal  fins  entirely  separated;  the  lii-st  wirl 
8  spines;  the  first  and  second  si)ines  usually  much  shorter  than  tin 
third.  Anal  fin  short,  with  :3  spines,  the  second  of  wliich  is  Ion;:  an< 
strong:.  Caudal  forked.  Lateral  line  conspicuous,  extending  on  tlu 
caudal  fin.  Branchiostejrals  7.  Species  numerous,  inhabiting  tropiwil 
seas.  According  to  Professor  Gill  the  skeleton  of  CentrojMmna  iW^tt 
so  widely  from  that  of  the  other  SerranoUls  that  it  should  constitute  a 
separate  family.    (z£vrA>o>,  spine;  -(o/ia^  oi)erculum.) 

a.  Tjat.  1.  aboni  70;  hodv  elonj'ate. 

§79.  €.  iindecJmali$i  (Bloch.)  Cuv.  &  Val.— /?o/;«/o. 

Silvery,  greenish  above;  lateral  line  black,  very  distinct;  dorsiilawl 
camlal  dusky;  other  fins  j'ellowish;  ventrals  without  dusky  area.  Pre- 
orbital  nearly  entire.  Third  dorsal  spine  long(»r  than  the  fourth;  secoud 
anal  spine  comparatively  short,  about  as  hmg  as  third.  Air-blatW^r 
anteriorly  with  two  long,  slender,  backward  directed  horns.  Head  3; 
depth  4.}.  D.  V I I-T,  0 ;  A.  1 1 F,  i) ;  Lat.  1.  70.  A  large  food-fish,  abiiudant 
in  the  West  Indies;  ranging  northward  to  Lower  California,  Florida, 
and  Texas. 

(Sria-na  undcdmnliff  Dloch.  Ichlh.  30:^:  Giinthcr,  i.  79;  Vaillant  &  Boconrt,  Mi*.  ^ 
au  Mex.  iv,  17:  CtnirojwmHn  viridis  Lockinj^ton,  Proc.  Cal.  Acad.  Nat,  Sci.  Itff7, 16.) 

a7l,-ROCCUS  MitchiU. 
Bass. 

( Z-fl ftraj  Cuvicr,  1.S17;  preoccupied  in  Chlridw.) 

(Mitchill,  Ropt.  part,  Fish.  N.  Y.  1814,  25:  type  Uoccus  striatus  Mitch.  =  SriffW  *" 
eat  a  Bloeh.) 

Body  oblong  or  ovate,  oompte^^«l  wid  more  or  less  elevated.  Head 
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I,  scaly  above  and  on  sides.    Mouth  rather  large,  nearly  horizo 
ft-TM;  the  jaws  equal,  or  the  lower  projecting.    Premaxillaries  protra 
■^^;  maxillaries  large,  without  supplemental  bone,  only  the  edge  of  th 
cz^terior  part  slipping  under  the  preorbital.     Teeth  all  villiform,  ii 
la^Tids,  on  jaws,  vomer,  palatines,  and  tongue.    Eye  large,  orbital  ridge 
^ttle  elevated.    Preopercle  serrate  behind  and  below;  the  teeth  ol 
^^s  lower  margin  sometimes  enlarged.     Opercle  with  two  flat  spines, 
^^■^corbital  narrow.     Psendobranchite  large.     Scales  large.     Breast 
c^^y.    Dorsal  fins  separate  or  connected  at  base,  the  anterior  with  9 
^*3nong  spines.    Anal  spines  well  developed.    Caudal  fin  lunate.    Pec- 
smalL    Species  about  6,  in  America  and  Europe,  inhabiting  both 
and  salt  waters.    (Name  derived  from  the  vernacular  "  Eock-fish.") 

'•     ISeiTSD  on  lower  edge  of  prcopcrclo  small,  not  directed  forwards. 

h.  Teeth  on  base  of  tongue ;  anal  spines  gradoated ;  lower  Jaw  projecting ;  scales 
on  cheeks  almost  cycloid ;  dorsal  fins  separate, 
c  Teeth  on  base  of  tongue  in  two  patches^  body  elongate,  little  compressed. 
{BooeuB  Mitchill.) 

^^^.  R.lineatDS  (Bloch)  Gill.— 5/riped  Base;  Rock-JUh;  Sock, 

Olivaceous-silvery;  sides  and  below  silvery  white  or  brassy;  sides 

^c^-rked  with  7  or  8  longitudinal  dark  bands,  one  of  which  runs  along 

^^  lateral  line;  the  stripes  usually  continuous.    Body  elongate,  little 

^vated;  the  young  slender;  axis  of  body  about  in  the  middle  of  the 

^^th  of  the  body.    Mouth  large,  oblique ;  the  large  maxillary  reaching 

below  the  middle  of  orbit.     Eye  about  half  length  of  snout.    Pec- 

*^*al  short,  If  in  head.    Spines  slenderer  than  in  the  other  species;  the 

^^nd  anal  spine  ^  length  of  head.    Head  3^  in  length;  depth  3^.    D. 

--1, 12;  A.  in,  11;  Lat.  1.  65.    L.  3-4  feet.    Atlantic  coast;  entering 

'ers;  one  of  the  largest  and  finest  of  our  game  fishes. 

^ckaia  lineata  Bloch.  Ichth.  ix,  53 :  Roccus  lineatue  Gill.  Proc.  Acad.  Nat.  Sci.  Phila. 
0,  64 :  Labrax  Uneatus  Holbrook,  Ich.  S.  C.  1860, 24  :  Lahrax  HneaiM  GUntlier,  i,  64.) 

Teeth  on  base  of  tongue  in  a  single  patch ;  body  oblong,  compressed.    {LqHhema*^ 
Baf. ) 

•  B.  ehrysops  (Raf.)  QUI.— White  Baee. 

very,  tinged  with  golden  below  the  lateral  line  and  with  reddish 

9;  sides  with  blackish  or  dasky  longitudinal  lines,  4  or  6  above 

rteral  line,  one  through  which  the  lateral  line  runs,  and  a  variable 

OT  of  more  or  less  distinct  ones  below  it,  the  latter  sometimes 

>r  less  interrupted  or  transposed.    Dorsal  outline  much  curved ; 

lesqne,  Ich.  Oh.  1820,  23:  type  Perca  chrysops.    (Ae;n?,  scale;  fiv^a,  stair; 
he  scaly  bases  of  the  fins.'') 

iulL  Nat  Mus.  No.  16 34 
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second  anal  spine  J  length  of  head.  Axis  of  body  rather  below  the 
middle  of  its  depth.  Head  conical,  slightly  depressed  at  the  nape. 
Mouth  small,  nearly  horizontal;  maxillary  reaching  middle  of  pupil. 
Head  about  3J  in  length  5  depth  about  2J.  Eye  large,  its  diameter 
equal  to  the  length  of  the  snout.  D.  IX-1, 14 ;  A.  Ill,  12 ;  Lat.  1.  65. 
L.  15  inches.  Great  Lakes,  Mississippi  Valley,  and  northward.  A  game 
fish  of  some  repute. 

(Perca  chrysopa  Raf.  Ich.  Oh.  1820,  28:  Lahrax  muliiUneatus  Kirtland,  Boat.  Jonr. 
Nat.  Hist.  V,  21 :  lioocus  chryaope  Gill,  Proc.  Acad»  Nat.  Sci.  Phila.  1860,  113 :  Lahrax 
osculatii,  muUilimatay  and  notaia  GUnther,  i,  65,  67 :  Labraz  alb%du$  Dekay,  New  York 
Fauna.  Fish.  1842,  13.) 

5&.  No  teeth  on  base  of  tongne ;  second  anal  spine  enlarged ;  jaws  equal ;  scales  on 
cheeks  ctenoid ;  dorsal  fins  somewhat  connected,    (i/orane*  Gill.) 
d.  Sides  striped  with  black. 

932.  R.  intermptus  (Gill)  J.  &  O,— -Yellow  Bess, 

Brassy,  tinged  with  olivaceous  above  5  sides  with  7  very  distinct  lon- 
gitudinal black  bands,  darker  than  in  the  other  species,  those  below 
the  lateral  line  interrupted  posteriorly,  the  posterior  part  alternating 
with  the  anterior.  Body  oblong-ovate,  with  the  dorsal  outline  much 
arched.  Head  depressed,  somewhat  pointed,  its  profile  concave.  Eyes 
large,  their  diameter  equalling  length  of  snout.  Mouth  somewhat 
oblique,  maxillary  nearly  reaching  middle  of  orbit.  Spines  very  robust; 
second  anal  spine  f  length  of  head.  Dorsal  fins  little  connected.  Head 
3  in  length;  depth  2§.  D.  IX-I,  12;  A.  Ill,  9;  Lat.  1.  50.  L.  1  foot. 
Mississippi  Valley,  chiefly  southward;  north  to  IlUnois. 

(Lahrax  ckryaope  Girard,  U.  S.  Pac.  R.  R.  Burv.  Fish.  1858,  29;  not  Perca  <^ry9op9 
Raf. :  Morone  interrupta  Gill,  Proc.  Acad.  Nat.  Sci.  PhUa.  1860,  118.) 

dd.  Sides  not  striped  with  black. 

833.  R.  americanus  (Gmel.)  J.  &  G,— White  Perch, 

Olivaceous ;  sides  silvery,  with  faint  lighter  streaks.  Body  oblong-' 
ovate;  dorsal  outline  much  arched;  the  head  depressed  above  eyes, 
and  rather  pointed.  Mouth  rather  small,  somewhat  oblique,  maxillary 
nearly  reaching  the  vertical  from  the  middle  of  the  orbit.  Eye  mod- 
erate,  its  diameter  about  equal  to  length  of  snout  Spines  strong,  the 
second  anal  «pine  nearly  ^  length  of  head.  Dorsal  fins  considerably 
•connected.    Head  3  in  length ;  depth  about  3.    D.  IX-I,  12;  A.  Ill,  9; 


*  Gill,  Proc.  Acad.  Kat  Sci.  Phila.  18C0,  116 :  type  Perca  americana  GmeL 
Mitch.  Rcpt.  Fish.  N.  Y.  1814, 18.;  is  properly  a  synonym  of  Peroo.    (Meaning^  if  aiiy> 
unknown. ) 
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liat  1.  50.    Length  scarcely  a  foot    Cape  Cod  to  Florida,  abundant, 
ascending  all  streams  coastwise. 

{Perca  ameiHoana  Gmcl.  Syst.  Nat.  I,  para  iii,  1308,  1789 :  Lahrax  rufus  Storer,  Hist. 
Finh.  Mass.  9:  Marone  amencana  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1850,  116:  Perca  mu- 
cronata  Kaf.  Amer.  Month.  Mag.  ii,  205:  Lahrax  amerioanus  Holbrook,  Ich.  S.  C.  5: 
XAibrax  rufus  audpalUdua  GUntber,  i,  65,  67.) 

373.-STEBEOI.EPIS  Ayres. 
Jeto  Fishes. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  28:  type  Stereolepxs  gigas  Ayres.) 

Body  oblong,  somewhat  elevated,  little  compressed.  Head  robust, 
the  profile  steeply  elevated,  the  forehead  broad  and  flattish.  Edges  of 
preopercle  and  interopercle  serrate,  becoming  nearly  entire  with  age. 
Crown,  cheeks,  and  opercles  scaly  ;  snout,  preorbital,  and  jaws  naked. 
Scales  small,  not  strongly  ctenoid,  their  surface  rugose  with  radiating 
striiB.  Mouth  large,  wide,  placed  low;  lower  jaw  prominent.  Maxil- 
lary with  a  well-developed  supplemental  bone,  extending  to  below  the 
eye.  Preorbital  wide,  only  the  anterior  edge  of  the  maxillar:y^  slipping 
under  it.  Teeth  all  villiform,  in  broad  bands,  on  jaws,  vomer,  and  pal- 
atines. Branchiostegals  7.  Pseudobranchiie  very  large.  Gill-rakers 
very  strong.  Dorsal  fin  with  11  low,  stout  spines,  the  last  spines  very 
much  shorter  than  the  middle  ones,  and  all  depressible  in  a  deep  groove. 
Anal  fin  similar  to  soft  dorsal,  with  3  low,  stout  spines ;  caudal  fin 
broad,  nearly  truncate;  pectorals  moderate;  ventrals  long.  Pyloric 
cceca  about  7.  Size  enormous,  among  the  largest  of  Percoid  fishes. 
[arepso^y  firm ;  XsTzi^j  scale.) 

834«  S«  gifgVL%  Ayres. — Jew-JUh;  Black  Sea  Bass. 

Brownish  with  large  black  blotches,  becoming  with  age  nearly  uni^ 
form  greenish  black;  vertical  fins  in  the  3'oung  with  a  conspicuous 
pale  edge ;  ventrals  black.  Body  and  head  robust ;  region  from  occi- 
put to  dorsal  carinated.  Soft  parts  of  vertical  fins  scaly ;  spinous  part 
naked ;  first  dorsal  spine  prominent,  curved.  Ventrals  reaching  vent, 
one-fourth  longer  than  the  pectorals.  Head  3;  depth  3.  D.  X-1, 10; 
A.  Ill,  8;  Lat  1.  116.  Pyloric  cceca  7,  long.  L.  6  feet  Coast  of 
California  firom  San  Francisco  southward,  not  rare. 

(Ayres,  Proc.  Cal.  Acad.  Sci.  1859, 28:  Stereolepis  cal\fomicus  Gill,  Proc.  Acad.  Nat. 
Sci.  PhilA.  1863,  330.) 
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9T8.— POLTPBIOHr  Cnvier. 

Stone  Ba88. 

(Cuvier,  R^gne  Anim.  ii,  1817 :  type  Polyprion  oendum  Val.) 

Body  robust^  moderately  elevated,  covered  with  smalls  firm  scalesi, 
which  extend  on  the  vertical  fins.  Month  large,  the  lower  jaw  pro- 
jecting. Teeth  in  villiform  bands  on  jaws,  vomer,  palatines,  and 
tongue.  Preopercle  serrate;  orbital  region  with  spinous  projections; 
a  strong,  rough,  bony  longitudinal  ridge  on  the  opercle.  Dorsal  fin 
continuous,  low,  with  11  strong  spines;  caudal  rounded;  anal  with 
3  spines,  the  third  the  largest;  ventrals  large;  pectorals  short. 
Spines  of  anal  and  ventrals  somewhat  serrate  on  the  anterior  e^ge. 
Vertebrae  13  + 13.  Pyloric  cc^ca  about  70.  Branchiostegals 
many ;  npnovj  saw.) 


moT  edge. 

7.      (jtoXu^, 


885.  P«  oxyi^enias  (Schn.)  J.  &  O. — Stone  Bass;  Wreck-fish;  Cernier, 

Grayish  brown,  the  caudal  edged  with  white;  young  clouded  with 
light  and  dark.  Body  robust,  somewhat  compressed;  the  back  ele- 
vated. Mouth  rather  large,  the  scaly  maxillary  extending  to  opposite 
the  posterior  margin  of  the  eye ;  lower  jaw  the  longer.  Supraocular 
region,  scapula,  suprascapula,  preopercle,  and  a  ridge  on  opercle  spi- 
nigerous.  Anal  spines  short,  serrate  anteriorly,  the  third  much  the 
longest.  Hlfead  3 ;  depth  2 J.  D.  XI,  12;  A.  Ill,  8;  L.  6  feet.  A  very 
large  fish  of  the  coasts  of  Southern  Europe  and  Africa ;  a  single  young 
specimen  lately  obtained  in  deep  water  by  the  United  States  Fish  Com- 
mission.   It  resembles  StereolepiSj  but  is  much  rougher. 

(Amphiprion  amerioanua  Bloch  &.  SchDeider,  205,  t.  47, 1801 ;  erroneoiiBly  ascribed  to 
America  (nomen  in^ptum  f ):  Epinephelus  oxygeneios  Bloch  &,  Schueider,  301 :  Polyprwii 
oerniam  Valenciennes,  M^m.  du  Mus.  xi,  265:  Polyprion  cernium  Cuv.  &  Val.  iii,  21,  pL 
42:  Polyprion  cernium  Giiutber,  i,169:  Polyprion  oemiiuii  Day,  Brit  Fish.  17.) 

9T4.-SERRA1VVS  Cnvier. 

'   Sea  Base, 

(Cnvier  Sl  Valenciennes,  Hist.  Nat.  Poiss.  ii,  210,  1828:  type  Peroti  tcriha  L.) 

Body  oblong  or  moderately  elongate,  covered  with  rather  small, 
ctenoid  scales.  Scales  of  the  lateral  line  quadrilateral  or  sabtriangu- 
lar,  ctenoid.  Head  oblong.  Mouth  wide,  oblique.  Maxillary  with- 
out supplemental  bone.  Outer  series  of  teeth  more  or  less  enlarged 
and  canine-like,  the  canines  sometimes  verjr  small^  sometitnes  laigei 
commonly  numerous  and  developed  along  the  sides  of  the  lower  Jaw, 
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as  well  as  along  the  firout  ]  teetli  mostly  fixed.  Preopercle  serrate  be- 
hind ;  opercle  ending  in  2  flat  spines.  Cheeks  and  opercles  scaly.  Gill- 
rakers  shortish,  stoat.  Fins  little  scaly.  Dorsal  fin  continaous  or 
emarginate,  with  10  strong  spines  and  11-15  soft  rays.  Anal  spine^^ 
well  developed.  Caudal  fin  lunate  or  truncate.  Occipital  crests  little 
developed.  Pyloric  c<Bca  few.  Vertebr»  10  +  14.  Species  very  nu- 
merous in  warm  seas.  Several  modern  genera  are  here  included,  some 
of  which  may  perhaps  merit  restoration. 

The  typical  species  of  Centropristis  differs  from  Serranus  scriba  and 
its  relatives  in  numerous  respects,  notably  in  the  scarcely  differentiated 
canines,  the  broader  bands  of  teeth,  the  broader  head,  the  stronger 
serrsB  on  the  opercle,  the  rudimentary  dorsal  groove  and  nearly  naked 
spinous  dorsal  (in  Stnrranus  proper,  of  which  we  have  no  typical  species^ 
there  is  no  trace  of  a  groove  and  the  dorsal  is  more  scaly),  the  larger 
scales,  and  the  shorter  soft  dorsal.  Each  of  these  characters  is  shared 
with  some  of  the  species  now  referred  to  Serranus^  and  any  line  of  divi- 
sion of  the  two  groups  is  simply  arbitrary,  at  least  until  the  si)ecies  are 
better  known. 

(Serran  or  serrano^  a  vernacular  name ;  from  the  Latin  serra^  a  saw.) 

*  Candal  trilobate  or  trifnrcate. 

i  Dorsal  spines  simple.    {CtntropristU*  Cxrvxer.) 

836.  8.  atrarius  (L.)  J.  &  G,— Black  Fish;  Black  Sea  Bass, 

Dusky  brown  or  black ;  more  or  less  mottled,  with  traces  of  pale  longi- 
tudinal streaks  along  the  rows  of  scales ;  young  greenish,  often  with  a 
dark  lateral  band,  sometimes  broken  up,  forming  crossbars ;  dorsal  fin 
with  several  series  of  elongate,  whitish  spots,  forming  interrupted  lines ; 
other  fins  dusky,  mottled.  Body  ovate,  robust,  the  back  somewhat  ele- 
vated ;  axis  of  body  below  the  middle  of  the  depth.  Head  large,  thick, 
little  compressed,  somewhat  pointed ;  top  of  head  naked ;  cheeks  and 
opercles  scaly ;  scales  on  cheeks  in  about  11  rows.  Mouth  oblique,  low, 
rather  large,  the  premaxillary  below  the  level  of  the  eye ;  lower  jaw 
prominent;  maxillary  broad,  its  upper  edge  anteriorly  slipping  under 
the  edge  of  the  broad  preorbital,  which  is  nearly  as  wide  a«  the  eye. 
Eye  large,  wider  than  interorbital  space,  less  than  snout,  4^  in  head. 
Gill-rakers  long.  Canines  very  small,  scarcely  differentiated.  Teeth 
all  fixed,  the  bands  rather  broader  than  usual.    Dorsal  spines  rather 

*Cavier,  R6goo  Anim.  'ed.  2,  1829:  type  Centropriatia  nigricans  Ciiv.=  Perva  aU-aria 
Ii.    {X^K^P^'*^9  spine;  npiorrfi,  saw.) 
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strong,  not  filamentoas,  the  middle  ones  rather  higher  than  the  poste- 
rior, which  are  considerably  lower  than  the  soft  rays,  the  highest  spine 
as  long  as  from  snoat  to  middle  of  eye.  Anal  short  and  high,  it«  spines 
graduated.  Pectoral  very  long,  IJ  in  head,  reaching  vent,  Ventrals 
long,  nearly  reaching  vent,  inserted  below  front  of  base  of  pectorals. 
Caadal  slightly  double  concave ;  fins  little  scaly,  except  at  base ;  a  radi- 
mentary  groove  at  base  of  spinous  dorsal,  over  which  scales  do  not 
pass.  Head  2^ ;  depth  2 J.  D.  X,  11 ;  A.  Ill,  7 ;  Lat.  L  60  j  cceca  4-7. 
L.  12  inches.    Gape  Cod  to  Florida ;  generally  abundant. 

{Perca  airaria  L.  Syst.  Nat. :  Centropristis  nigricans  Cav.  &  VaJ.  iii,  37 :  CentroprisiU 
atrarius  GUnthery  i,  86:  CentropristU  atratius  Holbrook,  Ich.  S.  Car.  42.) 

ft  Dorsal  spines  produced  m  long  filaments.    {Trilohurua*  Gill.) 

88 Y.  S.  triftircus  (Linn.)  J.  &  G. 

Grayish,  with  purple  reflections;  sides  with  6  dusky  gray  vertical 
bars  meeting  across  the  back;  silvery  below;  head  bronze,  with  blue 
streaks  in  front  of  eye;  dorsal  shaded  with  olive,  a  large  irregolar 
black  spot  near  its  middle ;  dorsal  filaments  red.  Body  slender,  little 
elevated,  subfusiform.  Mouth  large,  nearly  horizontal,  maxillary  reach- 
ing to  opposite  middle  of  orbit.  Preopercle  finely  and  evenly  serrated. 
Most  of  the  dorsal  spines  and  the  three  lobes  of  the  caudal  produced 
and  filamentous.  Head  3 ;  depth  about  4.  D.  X,  11 ;  A,  III,  8 ;  Lat.  L 
about  65.    South  Atlantic  coast ;  not  very  common. 

(Perca  tnfurca  Linn.  Syst.  Nat.  1,  489:  Centropriatis  trifurca  Holbrook,  Ich.  8.  Car. 
1860,  49:  Anthiaa  fitrcatus  GUnther,  i,  91.) 

♦*  Candal  lunate  or  tmncate. 

t  Serrae  on  lower  limb  of  preopercle  small,  not  antrorse., 
a.  Canine  teeth  small. 
(.  Dorsal  fin  continuous,  none  of  the  spines  elevated, 
c.  SerrsB  at  the  angle  of  the  preopercle  fomiinfi^  one  or  two  gronpe  of 
radiating  spines;  soft  dorsal  rather  short.    {Dipleetrum  t  Holbr.) 

88§.  S.  fasclcularis  Cut.  &,  Ya\.—Squirrel  Fish;  Serrano. 

Brownish  above,  silvery  below,  sides  marked  with  7  or  8  loDgitadinal 
dark-blue  lines ;  head  marked  with  blotches  and  lines  of  dark  bine; 
three  or  four  distinct  blue  stripes  across  top  of  head ;  two  across  pre- 
orbital,  the  lower  forked ;  fins  barred  with  blue  and  pale  yellow.  Body 
elongate,  not  elevated.  Head  naked  above ;  mouth  rather  large,  maxil- 
lary narrow,  nearly  reaching  posterior  margin  of  orbit.    Dorsal  and 

*  Gill,  Cat.  Fishes  East  Coast  N.  Am.  1861, 30 ;  not  characterized:  type  Perea  fr^Wm 
L.    (rpel?,  three;  Xopb^,  lobe,;  ovpdj  tail.) 

tHolbrook,  Ich.  S.  C.  ed.  1,  32,  1859:  type  Serranus  fa$oieularU  C.  it  Y*  (dti, 
two;  itXf}xrpoVf  spnr.) 
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anal  spines  slender,  rather  low,  the  former  continaoos  with  the  soft 
rays;  second  anal  spine  small;  candal  deeply  emsirginate;  pectorals 
shortish,  reaching  tips  of  ventrals.  Serrae  of  preoi)ercle  forming  two 
diverging  groups  of  long  spines  at  its  angle;  lower  limb  of  preoperclo 
entire.  Head  3;  depth  4.  D.  IX,  12;  A.  II,  7 ;  Lat.  1.  about  05.  West 
Indies,  north  to  South  Carolina ;  not  rare. 

(Cav.  &  Yal.  ii,  245:  Cenfropri8ti$  fa9cicularis  GUather,  i,  83:  Diplectrum  fasciculare 
Holbrook,  Icth.  8.  C.  1860,  35. ) 

ce.  SeiTJ»  of  preopercle  simple,    (ffaliperca*  Gill.) 
d.  Soft  dorsal  of  more  than  13  rays. 

839.  8.  subligarius  (Cope)  J.  &  G. 

Chocolate-brown;  cheeks,  interopercle,  maxillary,  and  mandible  with 
a  coarse  network  of  white  lines;  yellowish  below;  body  with  5  vertical 
cross-bands,  2  on  the  caudal  peduncle  and  2  above  anal  fin;  pectoral 
and  caudal  with  small  brown  spots;  second  dorsal  and  nnal  brown, 
Trith  rows  of  small  white  spots.  Form  elongate-oval.  Head  narrow, 
coqical ;  profile  regular;  mandible  projecting;  opercle  with  three  points; 
maxillary  smooth ;  cheeks  and  opercles  scaly,  those  on  the  latter  minute ; 
scales  on  the  vertex  ceasing  behind  posterior  margin  of  pupil.  Median 
dorsal  spines  subequal ;  median  anal  spines  extending  beyond  base  of 
anal  fin;  candal  truncate.  Teeth  and  armature  of  preopercle  not  de- 
scribed, but  doubtless  much  as  in  8.  atrariu^.  D.  X,  14;  A.  Ill,  8; 
scales  5^-48-18.    Pensacola,  Fla.     (Cope,) 

(Centropriatis  aubligarius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870, .) 

bb.  Dorsal  fin  emarginate,  some  of  the  antenor  spiDcs  being  elevated ;  soft  dorsal 
long;  preopercle  simply  serrate.     {Paralabraxi  Girard.) 

940.  8.  Cla;hratns(Grd.)St«ind.— i?rKX*i?a«8;  Cabrilla. 

Grayish  green,  with  obscure,  broad  dusky  streaks  and  bars,  which 
form  reticulations  on  the  sides;  sides  often  mottled  or  shaded  with 
bluish  or  yellowish,  but  usually  without  distinct  spots;  a  broad  dark 
shade  near  axis  of  body,  below  which  the  color  is  nearly  i)lain  silvery 
gray.  Preorbital  narrow,  its  least  width  slightly  more  than  half  the 
diameter  of  the  orbit.  Maxillary  broad,  much  expanded  at  tip,  its 
greatest  width  two-thirds  diameter  of  eye.  Gill-rakers  rather  long,  22 
below  the  angle.  Pectorals  long,  1^  in  head;  ventrals  If  in  head; 
third,  fourth,  and  fifth  dorsal  spines  about  equal,  the  second  spine 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18GJ,  230:  type  Serranus  bivittutus  C.  &  V.  (aA.?, 
sea;  nkpxtfy  i>€rch.) 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ISoC,  131:  type  Labrax  nebuUfer  CtTii,-=.Atr<Miio* 
i»0rco  and  Go:u<i(2>froa  Gill.    ( ;r apd,  near;  Aa/^/oa^,  Xa^rox.) 
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half  the  length  of  the  third,  the  third  less  than  length  of  snoat  and 
orbit  'j  second  anal  spine  longest.  Top  of  head  mostly  naked ;  a  few 
scales  along  the  median  line  behind  the  pnpil.  Head  3;  depth  3^;  eye 
l|  in  snout.  D.  IX,  1, 13;  A.  UI,  7;  Lat.  1.  73.  L.  18  inches.  Coast 
of  California;  abundant  southward. 

{Lahrax  olathratus  Grd.  Proc.  Acad.  Nat.  Scl.  Phila.  1854, 143:  Paralahrax  eZatJbroliw 
Ord.  U.  S.  Pac.  R.  R.  Sary.  34 :  Paraldbrax  clathrataa  Qiinther,  i,  62 :  Airadoperoa  ciatk' 
rata  GiU,  Proc.  Acad.  Nat.  Sci.  PhiU.  1861,  165.) 

» 

841.  8.  macnlofasciatus  Steindachner.— CadriZZo. 

Olive  brown,  everywhere  above  thickly  covered  with  dark  hexagonal 
or  roundish  spots,  which  cover  more  space  than  the  ground  color,  the  latter 
forming  reticulations  around  them ;  spots  on  back  more  or  less  confluent, 
most  distinct  and  tinged  with  orange  on  sides  of  head,  branchiostegals, 
and  base  of  pectorals ;  about  7  oblique  dusky  cross-bars  along  the  sides, 
in  which  the  spots  are  deeper  in  color  and  more  confluent ;  a  bluish  stripe 
from  eye  across  cheeks ;  lips  plumbeous ;  lower  side  of  head  yellow ; 
spinous  dorsal  dusky,  the  membrane  of  third  spine  black ;  soft  dorsied 
with  bronze  spots;  caudal  with  confluent  dark  spots  at  base  and  bronze 
spots  at  tip ;  other  fins  mottled  with  bronze  and  dusky.  Preorbital  very 
wide,  wider  than  eye ;  maxillary  narrow,  reaching  middle  of  pupil,  its 
width  a1)out  half  that  of  eye ;  gill  rakers  short,  14  below  angle  of  arch ; 
pectoral  short,  1^  in  head;  ventrals  1^;  third  and  fourth  dorsal  spines 
elevated,  the  second  two-fifths  the  height  of  the  third,  which  is  longer 
than  snout  and  orbit;  second  anal  spine  shorter  than  third ;  top  of  head 
scaled  on  the  middle  line  to  opposite  front  of  pupil,  naked  on  sides;  eye 
half  as  long  as  snout.  Head  3;  depth  3.  D.  X,  I,  14;  A.  Ill,  7;  Lat. 
1.  90  (72  pores).  L.  12  inches.  Coast  of  California,  abundant  from  San 
Diego  southward. 

(Steiadacliner,  Ichtliyol.  Notizen  vii,  969, 1868;  YaiUant  &,  Bocoort,  Miaa.  SoL  au 
Mex.  iv,  72,  1874.) 

§49.  S.  nebulifer  (Grd.)  Steind,-— Johnny  Verde. 

Greenish  with  irregular  pale  and  dark  mottlings  and  traces  of  dark 
oblique  crossbars,  the  colors  having  a  washed  or  faded  appearance;  fins 
dull  bluish  black,  mottled ;  lower  side  of  tail  with  wavy  whitish  streaks ; 
under  side  of  liead  salmon  color;  preorbital,  suborbital,  and  cheeks  pfo- 
ihsely  marked  with  round  orange  spots ;  a  dark  streak  downward  and 
backward  from  eye;  caudal  mottled.  Preorbital  very  broad,  its  least 
width  about  equal  to  the  diameter  of  the  eye;  maxillary  rather  nanow, 
half  as  broad  as  the  eye,  reaching  middle  of  pupil ;  gill-rakers  ahcnrtMi, 
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t  15  on  lower  part  of  arch;  pectorals  rather  short,  about  §  the 

of  the  hoad;  ventrals  2-2^  in  head;  first  2  dorsal  spines  very 

the  third  very  high,  mnch  higher  than  any  of  the  others ;  second 

^^^xxe  one-third  to  one-fourth  length  of  third,  which  is  longer  than 

^^^ixt  and  orbit;  second  anal  spine  as  long  as  third;  top  of  head  closely 

*^^^ed  to  beyond  front  of  eyes.    Head  2J ;  depth  3J ;  eye  less  than  half 

^^  snout    D.  X,  1, 14;  A.  Ill,  7;  Lat.  1.  86.    L.  18  inches.    Coast  of 

^a}if(Mmia,  from  Monterey  southward ;  abundant. 

{Laln'ox  nebul{fer  QiTsadfFroc,  Acad.  Nat.  Sci.  Phila.  1854»14*2:  Paralabrax  nebulifer 
Girard,U.  8.  Pac.  K.  R.  Siirv.  x,  33,  pi.  xii:  Paralabrax  nebulifer  GUnther,  i,62j  Stein- 
(iMhner,  Ichthyol.  Beitrago,  iii,  1.) 

tt  SentB  on  lower  edge  of  preoi)ercle,  large,  spur-like,  directed  forward.  (Pleotropoma* 
Cavier.) 

648.  8.  chlornrus  (C.  ^b  Y.)  J.  <&  Q.^Negrita. 

Color  nniform  blackish,  strongly  tinged  with  violet;  pectoral  and 
caudal  yellow.  Mouth  rather  large,  the  maxillary  without  supplemental 
bone,  extending  to  the  front  of  the  pupil;  lower  jaw  projecting;  nine 
TOWS  of  scales  on  the  cheek ;  preopercle  finely  serrate  above,  its  lower 
margin  withseveral  antrorse  teeth.  Body  elevated,  somewhat  com- 
pressed* Pectoral  long,  extending  beyond  ventrals ;  caudal  forked ;  sec- 
ond and  third  spines  of  anal  about  equal.  Head  2§ ;  depth  2|.  D. 
X,  15 ;  A.  Ill,  7;  Lat.  1.  about  65.  West  Indies,  north  to  Garden  Key, 
Florida. 

(Plectropama  dhlorurum  Cuv.  &  Val.  Hist.  Nat.  Poiss.  ii,  406,  1828:  P.  cM<nnirHm 
Griinther,  i,  167:  P.cMorurum  Vaill.  &  Boc.  Miss.  Sci.  Mex.  iv,  104:  Pleclropoma  nigri- 
cans Poey,  Memorias  Cuba,  1,  71,  1851 :  Hypoplectrua  nigricans  Poey,  Synopsis  Pise. 
Cubens.  290.) 

375.— TRISOTROPIS  Gill. 
(Parepinephelus  Bleeker.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  104 :  type  Perca  guttata  Bloch.) 

Characters  of  Epiftephelus^  except  that  the  lateral  crests  on  the  cra- 
nium are  well  developed,  like  the  median  one.  "This  genus  is  recog- 
nizable externally  by  it«  oblong  form,  the  peculiar  structure  of  the  nos- 
trils, the  form  of  the  flns,  etc.,  but  is  more  especially  distinguished  by 
the  development  of  the  skull,  which  differs  in  a  very  marked  manner 


•Cavier,  R^gne  Anim.  ii,  142,  1829:  ty ipe  Bodian us  mactilatus  Bloch.  This  fp:"oiip 
has  been  separated  from  Serranus  on  account  of  the  strong  antrorse  teeth  of  the  lower 
edge  of  the  preoi>ercle.  It  has  been  divided  by  Professor  Gill  into  several  genera, 
which  have  been  adopted  and  defined  by  Professor  Poey,  but  their  necessity  is  not 
eTldent.  It  is  at  best  an  artificial  group,  and  some  of  the  current  species  (P.  qfrum, 
etc )  belong  to  Epinepkelus.    (TtXffx^pov,  spui}  itSfju a  opercnlom. ) 
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from  that  of  Epinephelus.  •  •  •  The  skull  differs  from  that  of  Epi- 
nephelus  by  the  wider  interorbital  area,  the  parallelism  and  continaation 
of  the  lateral  crests  forward  to  the  middle  of  the  orbits  inclosing  an  elon- 
gated parallelogram,  the  surface  of  which,  especially  between  the  orbits, 
is  more  uniform ;  the  absence  of  a  frontal  crest,  the  simple  curvature  or 
straightness  of  the  naso- vomerine  ridge  and  absence  of  the  angle  at  the 
suture  between  the  nasals  and  vomer.''  {6ilL)  The  species  of  this 
group  have  the  anal  III,  11,  or  III,  12,  They  reach  a  very  large  size, 
and  are  abundant  in  the  tropical  seas,  ('ps'i-:,  thrice;  rpdrt^j  a  keel,  in 
allusion  to  the  presence  of  the  three  parallel  elevated  keels  on  the  top 
of  the  cranium,  which  distinguishes  this  genus  from  Epinephelus.) 

844.  T.  brunneus  Poey. — Black  Grouper;  Ahadejo, 

Clear  brown,  covered  with  spots  of  darker  brown,  irregular  in  size 
and  form;  pectorals  reddish;  ventrals  bluish;  other  fins  dusky;  max- 
illary with  a  supplemental  bone ;  preopercle  sinuous ;  third  dorsal  spine 
not  a  third  as  high  as  the  body;  soft  dorsal  highest  at  its  middle. 
Head  ^  in  total  length ;  depth  about  4.  Eye  7 J  in  head.  D.  XI,  10 ; 
A..III,  11;  Lat.  1.  about  110;  C0Bca.l5.  (Poey.)  West  Indies,  north  to 
Virginia. 

(SerrantiB  brunneus  Poey,  Memorias  Cuba,  ii,  131,  1858;  Goode  d&  Bean,  Proc.  U.  8. 
Nat.  Mu8.  1879,  143.) 

945.  T.  falcatns  Poey.— 5camp. 

Brown,  with  irregular  darker  spots,  none  on  the  head  or  belly;  pec- 
torals edged  with  blackish  and  orange.  Body  moderately  compressed. 
Maxillaiy  reaching  vertical  from  posterior  margin  of  eye;  lower  jaw 
much  projecting  beyond  the  upper;  upper  jaw  with  teeth  in  a  single 
series,  with  a  short  band  in  front;  4  canines;  lower  jaw  with  teeth  in 
two  series,  and  with  several  canines  at  the  symphysis ;  teeth  on  vomer, 
in  an  angular  patch ;  palatine  teeth  in  a  single  series.  Sixth  dorsal 
spine  longest ;  caudal  deeply  forked,  the  external  rays  nearly  twice  the 
length  of  the  middle  ones.  Head  2} ;  depth  about  3.  D.  XI,  17 ;  A. 
Ill,  11 ;  L.  lat.  120;  L.  transv.  J§.  (Ooode  <fe  Bean.)  West  Indies,  north 
to  Pensacola. 

(Poey,  Memorias,  ii,  138;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  ii,  140,  1879.) 
846.  T.  microlepis  Goode  &  Bean. 

Maxillary  reaching  perpendicular  from  posterior  margin  of  orUtf 
each  jaw  with  two  canines;  upper  jaw  with  an  inner  series  of  villillmii 
and  an  outer  series  of  large  slender  conical  teeth  curved  inward ;  lower 
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Jaw  with  two  series  of  conical  teeth,  the  inner  the  largest  and  movable ; 
Vomer  and  palatines  with  very  small  \illiforra  teeth.  Preopercle  with 
fine  denticnlations  on  its  posterior  margin  and  some  coarser  ones  at  the 
angle.  Third  and  fourth  dorsal  spines  highest,  the  first  slightly  higher 
than  the  second.  Color  not  described.  Head  2^-21;  depth  3^.  D. 
Xr,  18;  A.  Ill,  10;  L.  lat.  145;  L.  transv.  |^.  (Ooode  <fe  Bean.) 
Western  coast  of  Florida. 

(Goode  &  Boan,  Proc.  U.  S.  Nat.  Mus.  ii,  1879,  141.) 

976.— EPINEPHELITS  Bloch. 
Groupers* 'y  Merous, 

(Bloch,  Ichth.  1793;  Bloch  &  Schneider,  Syst.  Ichth.  1801,299:  fyiiG  Epinejyhelua  ruber 
Bloch.) 

Body  stout,  compressed,  covered  with  small  ctenoid  scales,  which  are 
often  somewhat  embedded  iu  the  skin ;  75-140  in  the  course  of  the  lat- 
eral line ;  scaler  of  the  lateral  line  triangular,  cycloid ;  soft  parts  of  the 
vertical  fins  generally  more  or  less  scaly.  Top  of  cranium  narrow,  with 
the  median  crest  only  developed,  the  lateral  keels  being  obsolete.  Pre- 
oi)ercle  moderately  serrate  behind,  its  lower  limb  nearly  or  quite  entire, 
rarely  with  an  antrorse  spine;  opercle  with  two  strong  spines.  Mouth 
large;  maxillary  with  a  well-developed  supplemental  bone.  Canine 
teeth  few,  large,  in  the  front  of  the  jaws;  enlarged  teeth  of  the  inner 
series  of  each  jaw  depressible.  Gill-rakers  short.  Dorsal  spines  usually 
9  or  11,  not  filamentous,  the  last  ones  somewhat  shorter  than  the  middle 
ones.  Anal  spines  3,  the  second  usually  the  larger ;  the  number  of  soft 
rays  7-9,  Caudal  fin  rounded.  Pyloric  cceca  usually  few  (usually  10- 
20).  Species  very  numerous,  most  of  them  of  large  size,  abounding 
in  all  the  tropical  seas,  where  they  are  among  the  most  valuable  food- 
fishes.  (iztvs^eXtx;^  clouded ;  in  allusion  to  a  supposed  adipose  mem- 
brane covering  the  eye.) 

"*  Dorsal  spines  11. 

a.  Pyloric  coeca  less  than  S5.     (Epinephelua,) 

S4Y.  E.  capreolUS  (Poey)  J.  &  Q.^Cabrilla. 

Brown,  everywhere  covered  with  round  dark  spots  regularly  placed, 
largest  below,  smallest  near  the  dorsal  fin,  those  below  about  as  large 
as  the  pupil;  two  larger  black  spots  at  base  of  spinous  dorsal,  partly  on 
the  fin;  a  few  roundish  pale  spots  on  the  body;  fins  all  spotted;  pec- 


A  corruption  of  the  Portaguese  name,  Garrupa, 
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torals  and  veutrals  finely  mottled,  the  i>ectoral8  with  a  narrow  pale 
edge.  Body  ovate,  rather  slender,  the  lieiul  long  and  pointed.  Lower 
jaw  slightly  projecting;  maxillary  extending  nearly  to  the  posterior 
border  of  the  orbit;  four  small  canines  in  front  of  lower  jaw.  Pre- 
opercle  slightly  emarginate,  its  edge  finely  seiTate.  Scales  small,  those 
on  checks,  breast,  and  top  of  head  very  small.  Caudal  rounded;  pec. 
toral  tin  extending  beyond  tips  of  ventrals,  to  vent;  second  anal  spine 
rather  strong.  Uead  2j5 ;  depth  3.  1).  XI,  IG;  A.  Ill,  7;  Lat.  1.  aboutSO. 
Florida  to  the  Caribbean  Sea;  abundant  in  the  West  Indies;  an  excel- 
lent food-fish.  The  synonymy  of  this  species  is  much  confused,  and  the 
name  to  be  adopted  is  uncertain. 

{1  Pcrva  maculata  Hlocli,  Ichtli.  1^1,  taf.  343,  1707;  not  Holocentrus  macuIatM  Bloch, 
Ichth.  taf.  24*J,  Avliich  is  also  appareutly  au  Epinephelua:  1  Sparus  atlanticiu  Im^j*. 
Hist.  Nat.  I*ois8.  iv,  ir>H,  1602  (based  on  niocli.):  ^ Serranus  impetigino$u8 'MiiUeT SiTnh 
schel,  Scliomburgk,  Excurs.  Barbailoct.'.  065:  f  Serranus  mavulatun  and  impetigiM*** 
GUnthtT,  i,  l:>n,  14*2:  Serravus  caprtolua  Poey,  Memorias,  ii,  145:  Serranus  ccprtol** 
VaUlant,  Miss.  Sci.  au  Mex.  iv,  87.) 

§<i8*  E.  drummoud-linyi  Goode  &  Bean. — Hind;  John  Paw, 

Color  nniber  brown,  e\'erywhere  densely  covered  with  white  stellate 
spots  except  on  the  lips  and  belly;  about  40  of  these  between  gill-oi)e^^' 
ings  and  ba«e  of  caudal;  along  the  sides  the  spots  often  coalesce.    Vx"^' 
opercle  evenly  serrate.     Eye  GJ  in  head.    Caudal  truncate  or  sli^hc  ^^' 
emarginate.    Uead  2§;  depth  2'^.    D.  XI,  16;  A.  Ill,  9 ;  scales  32-12-  ^ 
57.    Gulf  coast  of  United  States.     {Goode  &  Bean.) 

(Goode  &  Beau,  Proc.  U.  S.  Nat.  Mus.  i,  174,  1878.) 
§49.  £•  moiio  (Cuv.)  Gill. — Red  Grouper. 

Brownish,  marbled  with  ash;  salmon  color  below;  soft  i)art8  of  tl 
vertical  fins  margined  with  blue.    Body  oval,  compressed  above;  pi 
file  oblifpie,  gently  curved;   mouth  terminal,  large,  somewhat  obliqui 
maxillary  reaching  beyond  eye.     Eye  about  as  long  as  snout. 
2 J ;  depth  3.    D.  XI,  17 ;  A.  Ill,  9 ;  Lat.  1.  IOC ;  coeca  28.     Atlantic 
chiefly  southward. 

(Sen-anus  morio  Cuv.  &  Val.  ii,  285;  Scrranus mono  Giinther,  i,  14*2:  Serranm  eryt^         ^ 
gaaier  Ilolbrook,  Icli.  S.  C.  18G0,  34.) 

850.  E.  nigritns  (Holbrook)  QiU.^BJack  Grouper;  Jew-fish. 

Bluish  black  above,  lighter  below;  no  red;  no  traces  of  markinga    on 
body  or  fins.    Body  oblong,  thick,  tapering  backward.    Mouth  ItfH^ 
ver3'  oblique,  lower  jaw  projecting.    A  spine  on  the  lower  limb  rf  the 
preopercle  in  front  of  the  angle.    Ilead  2§ ;  depth  about  2f .    D.  Xy  -^^/ 


i 
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in,  9;  scales  24-115-52.  Oalf  of  Mexico,  north  to  Sontli  Carolina; 
lehes  a  weight  of  300  ijoonds. 

fcrrwuff  nigntus  Holbrook,  Ich.  S.  C.  1B60, 177:  Serranus  nigritut  GUnther,  i,  134; 
deA  Beftn,  Proc.  U.  a  Nat.  Mas.  1878,  182.) 

Pyloric  ooBca  nnmeroiis  (5(^-70).    {Hyporthodus*^  Gill.) 

I.  E.  Biveafns  (Cut.  <&  Yal.)  Poey. 

^rownish  olive ;  sides  with  many  large,  light  blue  spots,  which  are 
uiged  in  about  5  transverse  rows ;  a  large  quadrangular  black  spot 
ising  caudal  peduncle  above  and  running  down  on  sides  to  below 
lateral  line.  Body  oblong,  compressed,  highest  forwards ;  mouth 
i;e,  oblique,  maxillary  reaching  beyond  middle  of  orbit;  lower  jaw 
:htly  the  longest;  membranes  of  vertical  fins  scaled  half  way  up; 
ond  anal  spine  about  as  long  as  third  and  much  stronger;  top  of 
•d  entirely  scaled,  except  in  front  of  nostrils.  Eye  large,  as  long  as 
ut  Head  2J;  depth  2§.  D.  XI,  14;  A.  Ill,  9;  Lat.  1.  about  85. 
8t  Indies  to  Florida ;  accidental  northward. 

nraniM  niveatus  Cav.  &,  Val.  ii,  380 :  Serranus  niveaius  Giinther,  i,  130 :  Hyportkodui 
nmda  Gill,  Proo.  Acad.  Nat.  ScL  Phila.  1861,  98,  from  Newport,  R.  I.) 

ktnal  spines  9.    {Bodianuaf  Bloch.) 

•  £•  pnnctafUS  (L.)  J.  &  Q.— Butter-fish ;  Nigger-Jish;  Coney. 

livaceous  yellow  or  red,  covered  with  small,  round,  dark-edged 
8  of  blue ;  one  or  two  black  spot^  on  the  tip  of  the  chin  and  one 
'be  caudal  peduncle ;  colors  brilliant  and  variable.  Maxillary  not 
hing  posterior  margin  of  eye ;  eye  5 J  in  head ;  preopercle  finely 
ate;  its  lower  limb  entire;  caudal  truncate;  skull  channelled  be- 
en the  eyeSf  its  upper  surface  smooth.  Head  2f.  D.  IX,  15;  A. 
9;  Lat.  1.  85.  Pyloric  coeca  8.  VertebraB  10  +  14.  (OUnther.) 
^  mall ;  flesh  soft.    West  Indies,  north  to  Florida  Keys ;  abundant. 

'eros  punctata  L.  Syst.  Nat.  x,  291,  1758 :  Serranus  ouatalihi  Cav.  <&  VaL  ii,  381, 
(i<ed  variety) :  Serranus  ouatalibi  Gilnther,  i,  1'20:  Serranus  guativereCny,  &  Yal. 
^:  Serranms  oarauno  Cav.  A,  Yal.  ii,  383:  Enneacenirus  punctatus  Poey,  Rep.  Fis.- 
Cuba,  1868,  288:  Enneacentrus punctatus  Goode,  Bull.  U.  S.  Nat.  Mas.  v,  59.) 

3YY.-PROIIIICROPS  Gill. 
MSS. ;  Poey,  Synopsis Pisciam  Cubeasiuni,  1868, 287  :  typo  Serranus  guasa  Poey.) 

Iliis  genus  has  the  characters  of  Epinephelusj  except  the  cranium, 
h  resembles  'that  of  Trisotropis  by  the  great  interorbital  width. 

^,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  98 :  tjpe  Hyporihodus  Jlavicauda  G\ll  =  Scr- 
nisssfatjpv.    (v^o,  below;  opOo?,  straight ;  6($ot}?,  tooth.) 
oeh  lehthyol;  Bloch  &  Schneider,  Qyst.  Ichth.  1801,330:  type  Bodianus  guttatus 
^    (From  BodianOf  a  Portogueso  name  of  various  similar  fishes.) 
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We  may  notice  the  eye  well  advauced.  It  farther  differs  in  the  den- 
tition and  by  the  extreme  division  of  its  pyloric  appendages.  The  teeth 
are  in  a  large  band,  a  little  narrower  in  the  lower  jaw ;  the  external 
margin  shows  a  row  of  teeth  a  little  stronger,  especially  the  two  first, 
but  there  are  no  differentiated  canines;  the  extreme  inner  series  in  front 
has  some  stronger  teeth.  The  palatine  and  vomerine  teeth  are  in  finer 
bands.  The  co&ca  and  their  divisions  are  innumerable."  {Poey.)  Else- 
where the  craniam  is  described  as  short,  broad,  and  flat,  the  occipital 
crest  veiy  low.  Size  enormous,  as  in  the  genns  Stereolepis.  This  genus 
and  Trisotropis  should  probably  be  considered  as  sections  of  Upinephe- 
hut.  (t/>«,  before ;  /uxpoi;,  small  j  wtpj  eye  5  in  allusion  to  the  shortness  of 
the  anterior  part  of  the  cranium,  due  to  the  advancement  of  the  orbit.; 

858.  P.  gruasa  Poey.— Giia«a. 

Yellowish  olivaceous,  with  numerous  brown  spots.  Body  more  com- 
pressed above  than  below.  Mouth  large,  maxillary  reaching  beyond 
the  orbit;  preopercle  feebly  serrated ;  opercle  with  3  flat  points;  fins 
all  very  low,  caudal  rounded.  Head  3J ;  depth  4.  D.  XI,  16 ;  A.  Ill, 
8.  (FoeyJ)  West  Indies,  north  to  Florida ;  reaches  a  weight  of  400  or 
500  pounds. 

{Serranus  guaea  Poey,  Mem.  ii,  141,  1858.) 

3Y8.— DITIiES  Cavier. 
(Cuvior,  R^gne  Anim.  ed.  2d,  ii,  1829:  type  Dules  auriga  C.  &  V.) 

Body  oblong,  ovate,  compressed  and  elevated,  covered  with  rather 
large  scales.  Mouth  large,  the  lower  jaw  projecting ;  the  maxillary 
reaching  to  opposite  the  middle  of  the  eye.  Teeth  moderate,  the  ante- 
rior in  the  upper  jaw  enlarged,  wide-set,  but  hardly  forming  canines. 
Preopercle  sharply  serrate;  opercle  with  2  strong  spines.  Dorsal 
with  10  spines,  anal  with  3;  the  third  dorsal  spine  filamentoas,  the 
second  anal  spine  longest.  Branchiostegals  G.  Fishes  of  the  warm 
seas,  sometimes  entering  rivers.  {3ouXo(;j  a  slave ;  the  fish  being  under 
the  lash  of  the  long  dorsal  spine.) 

854.  D.  aurig:a  Cuv.  &  YsA,— Charioteer ;  Coachman, 

Yellowish  gray,  with  two  or  three  darker  cross-bands  and  faint  dark 
longitudinal  streaks.  Opercle  with  two  or  three  strong  spines,  the  upper 
one  the  largest ;  pectoral  and  ventral  fins  large ;  third  dorsal  g[diie  flia* 
mentous,  reaching  the  middle  of  the  caudal ;  caudal  truncate.  D.  X, 
13 ;  A.  Ill,  7 ;  Lat.  1.  46.  Vert.  10  +  14.  Tropical  parts  of  the  Aflaiitk; 
said  to  have  been  taken  on  our  coast. 

:Cuv.  &,  Val.  iii,  112;  Glinther,  i,  206.) 
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SY9.— RHYPTICUS  CuTicT. 

8oap'fishe9. 

^Cnvier,  R^gne  Anim.  ii,  1829:  typo  Anthias  saponaceus  Bloch  &  Schneider.) 

Body  oblong  ^compressed,  covered  with  small,  smooth  embedded  scales. 
Month  obliqne,  rather  large,  the  lower  jaw  prominent,  the  maxillary 
"with  a  supplemental  bone,  reaching  to  or  beyond  the  pupil ;  preorbital 
rather  narrow;  no  canines;  broad  bands  of  villiform  teeth  on  jaws, 
vomer,  and  palatines.  Preopercle  crescent-shaped,  without  angle  or 
serratnres,  i^a  margin  with  spinous  teeth  above.  Opercle  with  spines. 
Dorsal  fin  with  two  or  three  low  stout  spines,  sometimes  separated  by 
a  notch  from  the  soft  rays ;  anal  fin  without  spine,  or  with  an  embedded 
rudiment;  caudal  fin  rounded  behind.  Yentrals  small.  Pectorals  short 
and  rounded.  Tropical  seas.  (/JwrrrzcJ?,  washing;  from  the  ** soapy'' 
skin.) 

a.  Dorsal  spines  2,  more  or  loss  connected  with  the  soft  rays.    {Promicroptems**  Gill.) 

8r)5.  R.  maculatas  Holbr. 

Olive  brown  above,  with  scattered  whitish  spots;  below  pale  slate 
color.  Back  regularly  arched  from  snout  to  caudal  fin.  Mouth  large, 
maxillary  extending  beyond  orbit;  lower  jaw  longer  than  upper,  and 
projecting  much  beyond  it  in  closed  mouth.  Preopercle  with  2  stout 
spines;  opercle  with  3.  Pectorals  rather  large.  Vertical  fins  high. 
Dorsal  spines  slightly  connected  with  the  soft  rays.  Head  3^;  depth  3. 
D.  II,  25;  A.  15.    North  Carolina  to  the  West  Indies. 

(Holbrook,  Ich.  8.  C.  I860,  42;  GUnther,  1,  173.) 

«»)6.  B.  decoratns  (Gill)  J.  <&  G. 

Brownish,  irregularly  maculated  with  light  spots  about  as  large  as 
the  pupil,  these  generally  with  a  blackish  centre;  the  spots  are  some- 
times confluent  and  are  inost  numerous  on  the  sides.  Eye  equal  snout, 
5 J  in  length  of  head.  Head  3;  depth  3^.  D.  II,  26;  A.  16.  Tropical 
seas;  accidental  at  I^ewport,  B.  I.    {Oill) 

{Pramicropterus  decoratuB  GiU,  Proc.  Acad.  Nat.  ScL  Phila.  1863,  164. 
857«  B«  pftnftoftiu  Goode  <&  Bean. 

Very  light  brown,  with  numerous  small  brown  spots;  the  diameter  of 
the  largest,  one-third  that  of  eye;  these  absent  on  abdomen  and  throat; 
traces  of  light  margins  to  the  vertical  fins.    Upper  jaw  nearly  reaching 

*Giil,  Pioo.  Aood.  Kat.  Sci.  Phila.   1861,  53:   type  BhppHoM  nuiculatu$  Holbr. 
lifpOf  before;  fiixpb%f  smaU;  nrepov,  fin.) 
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the  vertical  from  posterior  mar/^in  of  orl)it.  One  continuous  dorsal; 
dorsal  and  anal  fins  liig:lier  posteriori}^,  the  longest  rays  reaching  base 
of  e^aiidal.  Eye  twice  the  length  of  snout.  TTead  more  than  one-third 
length  of  body;  depth  :U.  D.  IT,  27;  A.  15;  Lat.  L  90;  L.  transv.  ^V 
[Ooode  it  Bean.)    Key  West,  Fhi. 

(Goodo  &  Boan,  Proc.  V.  S.  Nat.  Mus.  ii,  311,  1379.) 

Family  LXXXVII.— PPJACxYNTHID^E. 

{The  Dig  EycH.) 

Body  oblong  or  ovate,  compressed,  covered  with  small,  firm,  rough 
scales;  all  parts  of  the  body  and  head,  even  the  snout  and  maxiUaries, 
being  densely  scaly.  Head  deep.  Mouth  large,  very  oblique,  the  lower 
jaw  prominent.  Yilliform  teeth  on  jaws,  vomer,  and  palatines,  none  on 
the  tongue.  Premaxillaries  protractile.  Maxillary  broad,  without  sup- 
plemental bone,  not  slipping  under  the  very  narrow  preorbital.  Eye 
very  large,  forming  about  half  the  length  of  the  side  of  the  head. 
Posterior  nostril  long,  slit-like.  Preopercle  more  or  less  serrated,  one  or 
more  strong  spinels  at  its  angle;  operculum  very  short,  ending  in  two  or 
three  points  behind.  Gill-membranes  separate,  free  from  the  isthmus. 
Pseudobranchite  large.  Gills  4,  a  slit  behind  the  fourth.  Gill-rakers 
long.  Bnmchiostegals  G.  Lateral  line  continuous.  Dorsal  fin  continu- 
ous, with  about  10  spines,  which  are  depressible  in  a  groove;  anal  spines 
3,  the  soft  part  long,  similar  to  the  soft  dorsal;  ventmls  large,  thoracic, 
I,  5;  pectorals  small,  rounded;  caudal  fin  truncate  or  lunate.  Spines 
of  fins  generally  rough  with  small  serra*.  Air-bladder  large.  Pyloric 
cceca  few.  Small  carnivorous  fishes  of  the  tropical  seas;  mostly  rose- 
colored  in  life.    Genus  1;  species  about  20. 

(PercidcCf  group  Priacanthina  Gunthcr,  i,  215-221.) 

9§0.— ^RIACANTHUS  Cuiver. 
Big  Eyes. 

(Cuvier,  R^gno  Anini.  ii,  1817:  type  Priacanthu9  macrophthalmus  Cuvler.) 

Characters  of  the  genus  included  above,    {Trpiatv^  saw;  dxavOa^  spine; 
from  the  serrature  of  the  spines.) 

a.  Body  more  than  twice  as  long  as  deep;  scales  small.    {Priaoanthus,) 
85§«  P.  macrophthalmus  Cnv.  &  yaX,-— Big  Eye, 

Uniform  red,  fins  edged  with  dusky.    Body  oblong,  oompreaaed,  bat 
little  elevated.    Gape  of  mouth  subyertical|  maxillary  paaaiiig  fnmt  of 
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«      Head  completely  scaled.    Eye  aboat  one-half  length  of  head,  more 

6  times  width  of  preorbital.    Ventrals  long,  reaching  front  of  anal ; 

^'^^^t^orals  small,  not  longer  than  eye.    Lateral  line  following  the  curve  of 

^^e^  "back.    Head  34;  depth  2§.    D.  X,  14 ;  A.  Ill,  15;  Lat.  1.  85.    West 

^^ies;  occasional  on  our  coast. 

CCuv.  &  VaL  iii,  95;  GUnther,  i,  215.) 

^'  Body  not  twice  as  long  as  deep;  scales  large.    (Pseudopriacanthus  Bleeker.) 

^S9.  P.  alfns  Gill. 

Kearly  uqiform  orange-red  in  life;  vertical  fins  dotted  with  black; 
ventrals  black.  Body  oblong,  compressed  and  elevated.  Profile  very 
oblique;  snout  extremely  short;  gape  of  mouth  very  oblique,  maxillary 
reaching  to  below  orbit.  Eye  about  one-half  length  of  head.  Spines 
stouter  than  in  P.  macrophthalmus.  Scales  much  larger  and  rougher. 
I/ateral  line  running  obliquely  upwards  in  front,  then  abruptly  turning 
downwards.  Ventrals  large,  extending  beyond  origin  of  anal.  Pre- 
ox>ercle  and  opercle  coarsely  serrate  at  angle  and  on  lower  limb ;  angle 
of  preopercle  with  2  spines,  upper  limb  simply  roughened.  Caudal  fin 
rounded.  Head  2J;  depth  IJ.  D.  X,  11;  A.  Ill,  9;  Lat.  1.  45.  Coast 
of  New  England ;  not  common. 

{Priaoanihu8  altua  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1662, 132.) 

Family  LXXXVIII.— SPARID^.* 

(The  Spar  Old  Fi4th€8,) 

Body  oblong,  more  or  less  elevated,  covered  vrith  moderate-sized  ad- 
herent scales,  which  are  generally  more  or  leas  strongly  ctenoid,  some- 
times almost  cycloid  ("sparoid").  Head  large,  the  skull  often  with 
traces  of  the  cavernous  structure  seen  in  Scicenulce.  'No  suborbital  stay. 
Mouth  moderate  or  large,  terminal,  low,  nearly  horizontal.  Premaxil- 
laries  protractile;  maxillary  without  supplemental  bone,  for  its  whole 
length,  slipping  into  a  sheath  formed  by  the  edge  of  the  broad  preorbital ; 
teeth  villiform,  cardiform,  incisor  like  or  molar;  canines  sometimes  pres- 
ent ;  vomer,  palatines,  and  tongue  with  or  without  teeth ;  gills  4,  a  large 
slit  behind  the  fourth;  pseudobranchiae  large;  gill-rakers  moderate; 
branchiostegals  4-7 ;  gill-membranes  separate,  free  from  the  isthmus. 
Edge  of  preopercle  serrated  or  entire ;  opercle  usually  without  spines ; 
sides  of  head  generally  scaly.    Dorsal  fin  continuous  or  deeply  notched, 

*Inolading  87  JPriatipimiaiidaf  and  88  Sparidce  of  the  artificial  key  to  families^  qh 
page  77. 

BalL  Nat.  Mas.  No.  16 35 
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tbe  spines  strong,  usually  depressible  into  a  groove.    Anal  fin  similar  \<^ 
soft  dorsal,  with  3  spines.    Ventrals  thoracic,  1, 6,  commonly  with  an  ac  ^ 
cessory  scale-like  appendage.    Gaadal  fin  rounded  or  forked.    Lateral 
line  continuous,  not  extending  upon  the  caudal  fin.    Pyloric  cceca  few  or 
many.    Air-bladder  present,  usually  simple.    Genera  55;  species  about 
450,  abounding  in  the  seas  of  temperate  and  tropical  regions.    Those 
with  incisor  teeth  only  are  chiefly  herbivorous,  the  others  carnivorous. 
The  three  principal  subdivisions  given  below  have  been  often  taken  as 
separate  families. 

{^Spai-idoi,  PristipomatidoB  and  PercidcB  pts.  GUnther,  i,  176-211,  272-339,  and  412-499, 
exclnsive  of  certain  genera. ) 

a.  Teeth  all  conical  and  pointed ;  no  incisors  nor  molars,  preopercle  serrate ;  pyloric 

coeca  few ;  carnivorous. 

b.  Vomer  with  teeth. 

c.  Dorsal  fin  deeply  emarginate ;  teeth  all  villiformj  in  narrow  bands.     (Xemiek- 

thyincd) Xenichthys,  281. 

cc.  Dordal  fin  continuous ;  canines  more  or  less  developed.    {Lutjaninm.) 

LUTJANUSy  282. 
lib.  Vomer,  palatines,  and  tongue  toothless. 

dm  Dorsal  fin  continuous. 

e.  Caudal  fin  lunate  or  forked;  profile  convex.    {PristipomaUnw.) 

/.  Mouth  small ;  dorsal  and  anal  fins  naked  or  scaly  at  base  only. 

POMADASYS,   283. 

//.  Mouth  large ;  soft  part>s  of  dorsal  and  anal  densely  scaly  throughout. 

DiABASIS,  284. 
ec.  Caudal  fin  convex ;  profile  concave.    {Lobotino',) 

h.  Jaws  with  bands  of  villiform  teeth,  in  front  of  which  are  a  series  of 
larger  ones ;  no  teeth  on  vomer  or  palatines. 

LOBOTES,  285. 
aa.  Teeth  on  the  sides  of  the  jaws  molar ;  preopercle  entire ;  pyloric  cceca  few ;  no  teeth 

on  vomer,  palatines,  or  tongue;  carnivorous,     (^partner.) 

J,  Front  teeth  conical,  not  at  all  compressed Sparus,  291>. 

j/.  Front  teeth  compressed,  incisor-like DiPLODUS,  287. 

aaa.  Teeth  in  front  incisor-like;  no  molars;  pyloric  coDca  many;  herbivorous. 

m.  Vomer  toothless;  fins  mostly  scaleless.    (CHrelUna.) 
It.  Incisors  trifid;    cheeks  scaly;    opercles  naked;    doirsal 

spines  14  or  15 Girella,  288. 

mm.  Vomer  with  teeth ;  soft  fins  densely  scaly;  incison  lanceo- 
late.   (Pimelepterinw) 
0,  Incisors  with  horizontal  backward-projecting  roots,  the 
band  of  small  teeth  behind  them  narrow. 

PliaCLKPTKRUS,  289. 

00,  Incisors  without  evident  roots,  the  band  of  small  teeth 
broad;  soft  dorsal  and  anal  many-rayed,  mnch  Icmger 
than  spinous  dorsal SCOBPXS,  290. 

3§l.-XE]yi€HTHirS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  82:  type  Xenichthys  xanU  Gill,  from  Lower 

.  California.) 

Body  moderately  elongate,  subfusiform,  compressed ;  head  conic,  Utile 
compressed;  eyes  laxge,  autetVoT',  ^twtXwXsiL  x^^laKt  laascow^  obUqae; 
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pieopercalum  pectinate  behind ;  month  rather  small,  very  obliqne ;  chin 

ifttLoli.  projecting,  a  pore  on  each  side  of  it  at  the  symphysis ;  teeth  very 

gm^ll^  recnrved,  in  narrow  bands  in  each  jaw;  vomer  with  a  rhomboid 

patcili  of  very  minute  teeth ;  palatines  nearly  toothless ;  tongue  slightly 

TO^gb  J  branchiostegals  7 ;  pseudobranchisB  present ;  scales  small,  firm, 

ct^Tioid ;  lateral  line  continuous ;  dorsal  fins  separate  or  connected  by 

ft  *^Ow  membrane;  the  first  received  into  a  groove,  and  composed  of 

a^H>ut  10  slender  but  rigid  spines ;  second  dorsal  low ;  anal  fins  with  3 

gtuduated  spines  and  10  to  20  rays ;  caudal  fin  emarginate,  with  rounded 

lobes;  ventrals  with  a  pointed  axillary  scale.    Pacific  Ocean.    (ce>w?, 

strange;  /;^^yc,  fish.) 

a.  Anal  fin  not  elongate. 

860.  X*  californiensis  Steindachner. 

Silvery,  with  continuous  dusky  stripes  along  the  rows  of  scales  on  the 
upper  half  of  the  body,  3  above  the  lateral  line,  4  or  6  below.  Body 
oblong,  not  elevated  nor  much  compressed ;  mouth  moderate,  terminal, 
very  oblique,  the  lower  jaw  strongly  protruding ;  premaxillary  in  front 
above  the  middle  of  the  large  eye ;  maxillary  not  very  broad,  reaching 
opi>osite  front  of  pupil ;  eye  3J  in  head,  longer  than  snout.  Teeth  in 
jaw  8  villiform,  in  a  very  narrow  band ;  on  the  vomer  scarcely  appreciable ; 
edge  of  preopercle  finely  serrate ;  no  opercular  spine ;  ventrals  with  a 
large  accessory  scale ;  gill-rakers  very  long  and  slender;  pseudobranchite 
large ;  scales  small,  firm,  quite  rough,  covering  the  top  of  the  head, 
cheeks,  and  most  of  the  preorbital,  which  is  rather  narrow ;  soft  parts 
of  vertical  fins  well  scaled ;  spinous  dorsal  depressible  in  a  groove,  the 
spines  stiff;  the  two  dorsals  almost  separate;  second  spine  highest,  the 
others  regularly  shorter ;  soft  dorsal  low;  caudal  forked;  second  and 
third  anal  spines  high.  Pectoral  falcate,  f  length  of  head,  reaching  be- 
yond the  tips  of  the  rather  short  ventrals.  Head  3 J ;  depth  3  J.  D.  IX- 
I,  12;  A.  HI,  10 ;  Lat.  1.  62.  Pacific  coast,  from  San  Diego  southward. 
Here  described  from  specimens  collected  by  Dr.  Streets  at  Cerros  Island. 

(Steindachner,  Ichth.  Beitrage,  lit,  3,  1875;  Streets,  Bull.  U.  S.  Nat.  Mus.  vii,  49.) 

983.~IifrTJA]¥frS  Bloch  &  Schneider. 

Snappers. 

(Mesaprion  Cnvier :  Diacope  Cuyier :  Genyoroge  Caxitor.) 
(Bloch  &  Schneider,  Systema  Ichthyol.  1801,  324:  type  Lutjanus  luijanua  Bl.  &Schn.) 

Body  oblong,  compressed,  the  back  somewhat  elevated;  head  long^ 
month  large,  the  jaws  with  bands  of  villiform  teetti,  \>ewSLfe^  ^\v\r)^  ^^^ 
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usually  an  outer  series  of  larger  teeth  in  each  jaw,  and  2-4  stronger  teeth 
or  canmes  in  the  front  of  the  upper  iaw ;  vomer  with  villiform  teeth ;  villi- 
form  teeth  on  the  palatines  and  in  one  or  more  patches  on  the  tongue ; 
preopercle  sometimes  with  a  notch  posteriorly,  into  which  a  knob  on  the 
interopercle  fits  (Diacope)]  posterior  limb  of  preopercle  finely  serrate; 
gillrakers  moderate,  strong ;  branchiostegals  7 ;  vertical  fins  not  much 
scaly  5  dorsal  spines  10-12 ;  caudal  lunate  or  forked.  Vertebwe  10  +  14. 
Species  very  numerous,  in  all  warm  seas.  (Luljangj  the  Japanese  or 
Malayan  name  of  some  of  the  species.) 

a.  Caudal  fin  deeply  forked,  the  lobes  attenuate.    (Ocyurus*  Gill.) 

861.  li.  melanurus  (L.)  J.  &  G. 

Olivaceous,  with  oblique  streaks  above  the  lateral  line,  and  some 
shining  golden  longitudinal  bands  on  the  side;  no  axillary  spot  nor 
lateral  blotch ;  fins  chiefly  yellow,  the  candal  not  black.  Body  elongate, 
compressed ;  head  pointed ;  lower  jaw  prominent ;  upper  canines  well 
developed;  preopercle  without  distinct  notch;  maxillary  reaching  to 
front  of  pupil ;  eye  large,  nearly  as  long  as  snout,  3 J  in  head  j  top  of 
head  with  a  sharp  keel ;  spines  rather  slender;  pectorals  reaching  past 
tips  of  ventrals;  anal  spines  graduated,  short;  caudal  deeply  forked, 
the  inner  rays  less  than  half  the  length  of  the  outer.  I^ead  3 ;  depth 
3.    D.  X,  13 ;  A.  Ill,  9 ;  Lat.  1.  51.    West  Indies,  north  to  Honda. 

(Perca  melaiturah,  Syst.  Nat.  (after Cateaby):  Sparus chrysurus  Bloeh,  Ichth.  tof.  2C2: 
Meaoprion  chrysurus  Cnv.  &  Val.  ii,  459:  Mesoprion  chrysurua  GQather,  i,  186:  Ocymna 
melanums  Goode,  Proc.  U.  S.  Nat.  Mus.  1871),  114.) 

tM.  Candal  fin  Innate. 

h.  Vomerine  teeth  forming  a  cross-shaped  or  anchor-shaped  patch ;  canineft  weU 
developed.    {Lutjanu^.) 

86^»  Ii*  caxis  (Bloch  &,  Schn.)  Vo^Y.—Telting ;  Gray  Snapper, 

Greenish  olive,  each  scale  with  a  brown  spot,  these  sometimes  eon- 
fluent,  forming  narrow  bands  extending  likewise  across  the  vertical 
lius;  usually  a  narrow  blue  stripe  on  preorbital  and  cheeks;  yonng 
sometimes  barred  and  with  the  fins  dark-edged ;  no  lateral  blotch.  Snout 
long  and  sharp;  month  moderate,  maxillary  reaching  front  of  pnpil ;  eye 
large,  shorter  than  snout,  3^  in  head.  Cheeks  with  about  6  rows  of 
scales ;  preopercle  with  a  slight  notch  at  the  tip  of  the  interopercle ; 
teeth  strong;  canines  in  upper  jaw  well  developed;  tongue  with  a  sin- 

^  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  236 :  type  Sparw  chryvwuM  Bloch.     (««dC, 
Bwift}  ovpd,  tail.) 
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gle  patch  of  teeth ;  nostrils  oblong ;  gill-rakers  shortish ;  spines  strong ; 
second  anal  spine  little  enlarged.  Head  3 ;  depth  2|.  D.  X,  14 ;  A. 
Ill,  8 ;  Lat.  1.  48.    New  York  to  South  America ;  commpn  southward. 

(8paru8  caxis  B\och  &  Schneider,  ItlOl^  284:  Meaaprion  griseusCixy.  &  Yal.  ii,  469: 
MeMjirion  griaeus  GUnther,  1,  194 :  Neomcpnia  emarginatus  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  18;  Poey,  Kept.  Fi8.-Nat.  Cuba,  1867,  269.) 

868*  If  blackfordi  Goode  &,  Bean. — Bed  Snapper, 

Uniform  rose-color;  lighter  below  and  on  centres  of  scales;  belly  sil- 
Tery ;  axil  of  pectoral  dark.  Body  much  compressed,  lower  profile  much 
less  arched  than  the  upper.  Preopercle  finely  serrated,  the  denticula- 
tions  coarser  at  the  angle;  a  slight  emargination  above  the  angle,  in 
which  is  received  a  slight  elevation  on  the  interopercular  bone.  Maxil- 
lary reaching  the  orbit.  Lingual  teeth  in  two  patches,  the  anterior 
cordate ;  canines  strong,  two  in  front  of  upper  jaw  larger  than  others. 
Anterior  nostril  round,  posterior  oblong.  Pectorals  elongate,  reaching 
past  the  long  ventrals  nearly  to  anal.  Third  anal  spine  slenderer  and 
slightly  longer  than  the  second.  Caudal  fin  forked,  the  middle  rays  two- 
thirds  as  long  as  the  external  ones.  Eye  about  7  in  head,  two-thirds 
width  of  preorbital.  Head  2*;  depth  2^.  D.  X,  14;  A.  Ill,  9;  L.  lat. 
50;  L.  transv.  1^-.  Coast  of  Florida;  a  large  and  beautiful  species,  be- 
coming important  as  a  food-fish. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  176,  1878.) 

9d4.  Ij.  stearnsi  Goode  &  Bean. 

Scarlet  below,  shading  into  reddish-  or  purplish  brown  above;  plum 
color  on  sides  and  top  of  head;  below  lateral  line  the  posterior  half  of 
the  exposed  portion  of  the  scales  white  tinted  with  scarlet;  the  basal 
portion  reddish  and  much  darker;  lower  side  of  head  light  scarlet;  ver- 
tical fins  darker  than  body ;  pectorals  and  ventrals  white-roseate.  Head 
3  in  length;  depth  3.  D.  X,  14;  A.  Ill,  8;  L.  lat.  45;  L.  transv.  i\. 
{Goode  &  Bean.)    Pensacola,  Fla. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  179,  1878.) 

hh.  Vomerine  teeth  in  a  diamond-shaped  i)atcli;  canines  feeble.    {Bhoniboplites*  Gill.) 

865*   I^*  aurora  bens   (Cuv.   &  Yal.)  Vaillaut. — Mangrove   Snapper;   Bastarp 
Snapper. 

Vermilion-red  above,  rosy  below ;  sides  with  oblong  irregular  yellow 
Bpots;  dorsal  and  pectoral  fins  red;  ventrals  and  anal  lighter.     Body 


•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  237:  type  Cnttropristis  aurorvhens  C.  &  V. 
{pofipoiy  rhomb ;  bnXizTj^y  armed  j  in  allusion  to  the  form  of  the  patch  of  teeth  o\il\\^ 
vomer.) 


550      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY— IV. 

obloDgelliptical,  moderately  compressed,  not  elevated.     Month  mod- 
erate, without  distinct  canines.     Tongue  with  a  large  oval  patch  of 
teet/h,  besides  which  are  5  or  6  smaller  patches.    Nostrils  round,  near 
together.     Preopercle  finely  serrate,  its  notch  obsolete.     Gill-rakers 
very  long  and  slender.    Dorsal  spines  rather  slender;  second  anal  spine 
a  little  longer  than  the  third;  caudal  fin  lunate,  its  lobes  not  attenuate. 
Head  3J;  depth  3.    D.  XII,  11;  A.  Ill,  8;  Lat.  1.  54.    L.  1  foot.    West 
Indies,  north  to  South  Carolina  and  Florida. 

iCentropristes  aurorubens  Cuv.  &  Val.  iii,  45:  Mesoprion  aur&rub€n$  Glintber,  i,  207: 
Ceniropristes  auroruheiis  Storer,  Mem.  Am.  Acad.  Arts  &  Sci.  1840,  26d :  JihombopliUa 
aurorubens  Goode  &  Beaii^  Proc.  U.  S.  Nat.  Mus.  1879,  136.) 

388.— POJIIADASTS  Lac^p^de. 
{PrUtipoma  Cuvier.) 
(Lac<5p^de,  Hist.  Nat.  Poiss.  iv,  515,  1802:  type  Scicena  argentea  Forsk.) 

Body  oblong  or  ovate,  somewhat  compressed,  the  back  elevated  or 
not;  mouth  small,  terminal,  low;  the  maxillary  usually  not  extending 
to  opposite  the  eye,  its  tip  not  reaching  the  posterior  edge  of  the  broad 
preorbital;  premaxillaries  very  protractile;  teeth  on  jaws  only,  in  villi- 
form  bands,  the  outer  series  usually  more  or  less  enlarged;  a  central 
groove  behind  the  symphysis  of  the  lower  jaw;  branchiostegals  7; 
cheeks  and  opercles  scaly;  preopercle  rather  finely  and  evenly  serrate; 
scales  moderate,  few,  if  any,  on  the  dorsal  and  anal  fins ;  dorsal  spines 
mostly  12,  strong;  gill-rakers  feeble ;  caudal  forked.  Species  numerons 
in  all  warm  seas;  the  range  of  variation  in  form  is  very  great  in  this 
genus.    (7rc5/ia,  operculum;  datru^j  rough.) 

a.  Outer  teeth  considerably  enlarged,  cauiue.like.     {Conodon*  C.  &  V.) 

965.  P.  nobilis  (L.)  J.  &  Q. 

Body  with  8  yellowish  brown  cross-bands;  dorsal  spines  silvery. 
Form  rather  slender;  the  head  conic,  somewhat  pointed,  the  lower  jaw 
projecting;  mouth  moderate,  low,  oblique;  a  series  of  short,  stout  canines 
outside  the  usual  band  of  villiform  teeth ;  preopercle  strongly  serrate, 
with  two  spinous  teeth  at  the  angle,  the  teeth  behind  directed  upward; 
chin  with  a  central  groove;  pectorals  narrow,  not  reaching  as  far  as  tips 
of  ventrals,  about  to  vent;  second  anal  spine  very  long  and  stroog, 
higher  than  the  soft  rays;  caudal  almost  truncate.    Air-bladder  with 

*"  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  156 :  type  Conodon  tmUUanut  C.  A  V.=s 
Sdcena  plumieri  Bloch.    (xo'^^^t  ^^^^i  66' as k,  tooth.) 
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two  sliort  horns  in  front.     D.  XII,  13 ;  A.  Ill,  7  5  scales  6-54-13.    West 
Indies,  north  to  Texas. 

(Percanobilia  L.  Syst.  Nat.:  Sckena  plumieri  Bloch,  Ichth.  vi,  66,  taf.  306:  Conodan 
plumiet'i  GUnther,  i,  304:  Can4>don  antillanua  Cuv.  <&  Val.  t,  156.) 

oo.  Oater  teeth  moderately  enlarged y  not  canine-like. 
b.  Anal  spines  graduated.     ( Ortliopristis'*  Girard. ) 

867.  P.  nilvomaculatus  (MitchiU)  J.  &  G.^Sailor'a  Choice;  Hog-fiah. 

Light  brown,  silvery  below;  sides  with  numerous  orange-colored  and 
yellow  spots ;  those  above  the  lateral  line  in  oblique  series,  those  below 
in  horizontal  rows;  vertical  fins  with  similar  spots;  head  bluish,  with 
yellow  spots;  angle  of  mouth  and  gill-membraaes  with  orange.  Body 
oblong,  compressed,  not  much  elevated.  Head  long.  Snout  conic. 
Mouth  low  and  small,  the  maxillary  barely  reaching  to  the  nostrils. 
Outer  teeth  slender  and  rather  short.  Eye  high,  4J  in  head,  nearly 
midway  in  its  length,  its  diameter  §  depth  of  the  broad  preorbital. 
Dorsal  and  anal  entirely  naked,  with  a  sheath  of  scales  at  base;  anterior 
spines  of  dorsal  higher  than  the  posterior,  which  are  lower  than  the  soft 
rays;  anal  spines  short,  graduated;  pectoral  moderate,  reaching  past 
tips  of  ventrals;  caudal  forked,  the  upper  lobe  the  longer.  Head  3^; 
depth  3.  D.  XII,  16;  A.  Ill,  12;  Lat.  1.  75;  pyloric  coeca  6.  L.  1  foot. 
Atlantic  coast,  from  New  York  southward ;  a  food-fish  of  some  import- 
ance. 

{Lahrus  fulcomacul^itus  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  406,  1815:  JSremulon 
fulvomaculatum  DeKay,  New  York  Fauna,  Fish.  84 :  Prislipoma  fulvomaculatum  Giln- 
ther,  i,  301:  Pristipoma  fulvomaculatum  Holbrook,  Ich.  S.  Car.  157.) 

868.  P.  fasciatus  (Cuv.  &  Val.)  J.  <&  G. 

Sides  with  irregular  dark  cross-bars;  a  dark  streak  on  the  upper  half 
of  the  operculum,  extending  on  the  sides;  dorsal  fin  with  two  or  three 
Beries  of  rounded  brown  spots.  Eye  5  in  head.  Dorsal  fin  nearly  even, 
its  spines  rather  slender;  caudal  eraarginate;  third  anal  spine  thinner 
and  longer  than  the  second.  Head  3;  depth  3.  D.  XII,  16;  A.  Ill, 
13;  Lat.  1.  75;  coeca  6.    Gulf  of  Mexico,  north  to  Louisiana.    (GUntJier.) 

(PrisHpoma  fasciatum  Cuv.  &  Vul.  v,  285:  Priaiipoma  faaciaium  GUnther,  i,  301.) 
ifb.  Second  anal  spine  larger  than  third.    (Pomadaaya.) 
869*  P«  davidsoni  (Steindachnor)  J.  &  G. — Sargo. 

Grayish  silvery,  dark  above,  with  many  dark  points;  a  very  distinct 
black  cross-band  on  back  and  sides,  from  between  the  fifth  and  seventh 

•  Girard,  U.  8.  Mex.  Bound.  Surv.  Ichth.  1859,  15 :  typo  Orthopristia  duplex  Grd.  = 
Xo^rM/iiIvamacaitotiM  Mitch.    {opOoij  erect;  npidriSj  saw.) 
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dorsal  spines  to  opposite  the  lower  edge  of  the  pectoral;  edge  of  opercle 
and  base  of  pectoral  black;  fins  otherwise  dull  yellowish.  Body  ovate, 
compressed,  much  elevated;  a  regular  and  steep  curve  from  snout  to 
dorsal.  Mouth  small,  terminal ;  maxillary  not  reaching  front  of  eye. 
Preorbital  about  as  wide  as  eye,  which  is  4  in  head.  Outer  teeth  dis- 
tant, little  enlarged.  Gillrakers  moderate.  Membranes  of  dorsal  and 
anal  somewhat  scaly;  dorsal  fin  deeply  emarginate;  second  anal  spine 
longer  and  stronger  than  third;  pectoral  long,  reaching  vent j  caudal 
forked,  the  upper  lobe  the  longer.  Head  3f ;  depth  2 J.  D.  XII,  14; 
A.  Ill,  10;  scales  10-56-22.  L.  12  inches.  Pacific  coast,  from  Santa 
Barbara  Islands  southward. 

(PHstipoma  davidsoni  Steindachner,  Ichthyol.  BcitrUge,  iii,  6,  1875.) 

§70.  P.  Tlrginicas  (Linn.)  J.  &  G. 

Golden  olive  above,  silvery  below,  a  dusky  oblique  bar  running  from 
nape  forward  through  eye,  and  another  running  vertically  downwards 
from  beginning  of  dorsal;  behind  this  are  several  natrow  longitudinal 
stripes  of  bright  light  blue  edged  above  and  below  with  black.  Body 
ovoid,  compressed,  and  much  elevated.  Profile  very  steep.  Mouth 
small,  oblique ;  maxillary  scarcely  reaching  front  of  orbit;  outer  teeth 
rather  strong.  Eyes  rather  large.  Second  anal  spine  very  strong, 
longer  than  soft  rays;  pectoral  long,  reaching  anal.  Head  3J;  depth  2J. 
D.  XII,  17;  A.  Ill,  9.  South  Atlantic  coast  of  United  States  to  Lower 
California. 

{Sparua  virginicus  Linn.  Syst.  Nat. :  Prisiipoma  virgimcum  Giinther,  i,  288:  Anit^trt- 
mu8  virginicus  Gill,  Proc.  Acad.  Nat.  Sci.  PhUa.  1861,  106:  Anisotremut  tamiatms  GiUj 
Proc.  Acad.  Nat.  Sci.  Pliila.  1861, 107.) 

§71.  P.  blllneatus  (C.  &  V.)  J.  &  G. 

Body  rather  deep ;  snout  obtuse,  shorter  than  eye,  which  is  one-third 
length  of  head;  mouth  narrow,  the  maxdlary  reaching  front  of  eye; 
preopercle  serrulate,  the  teeth  at  the  angle  stronger;  dorsal  spines 
strong,  the  third  spine  longest,  half  length  of  head ;  second  anal  spine 
extremely  strong,  much  longer  than  dorsal  spines ;  vertical  fins  scalj 
half  their  height;  caudal  emarginate.  Two  parallel  brown  bands  on 
each  side,  one  above  the  lateral  line,  the  other  from  the  eye  to  a  brown 
spQt  at  the  root  of  the  caudal ;  adults  becoming  uniform  in  color;  fina 
bliickish.  IIead3§  (in  total,  with  caudal);  depth  2§.  D.  XII,  17}  A. 
Ill,  8;  scales  9-50-14.  {Oiijither.)  Tropical  America,  on  both  ooastSi 
north  to  San  Diego. 

(Priatipoma  hilineatum  and  melanopterum  Cuv.  &  Val.  v,  271,273;  PrUtipama  mdam 
optcrum  Giiuther,  i,  287 :  PrUtlpoma  melanopterum  Steind.  Ichth.  Beitr.  tUI^  5|  10}^) 
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2§4.— DIABASIS  Dcsmarest. 
Red  Mouths. 

(Hamulon  Cuvier.) 
^Desmaresty  Premiere  Decade  Iclitb.  (1818):  type  Diahasis  parrce  Desm.) 

Body  oblong,  usually  more  or  less  elevated;  mouth  wide,  the  maxillary 
very  long,  reaching  usually  to  below  the  eye,  its  tip  extending  to  the 
posterior  end  of  the  preorbital ;  no  teeth  on  vomer  or  palatines ;  teeth 
of  the  jaws  conical,  the  outer  series  stronger,  curved ;  lips  and  inside  of 
the  mouth  commonly  bright  red  in  life ;  soft  parts  of  the  vertical  fins 
completely  covered  with  scales ;  a  marked  angle  formed  at  the  junction 
of  the  spinous  and  soft  parts  of  the  dorsal ;  second  anal  spine  enlarged, 
generally  larger  and  longer  than  the  third;  caudal  forked.  Species 
very  numerous.    (Sid^aaiq^  a  crossing;  the  allusion  not  evident.) 

*  Sides  of  the  hea^l  with  blue  stripes. 

872*  D.  formosus  (L.)  J.  &  Q,— Black  Grunts. 

Brownish  above,  sides  lighter;  top  and  sides  of  head  with  very  many 
(12  or  more)  narrow  wavy  longitudinal  lines  of  dark  blue,  which  do  not 
extend  on  the  trunk ;  6  or  more  of  them  on  preorbital ;  fins  dusky,  with 
a  more  or  less  apparent  bluish  tint ;  a  red  blotch  at  angle  of  mouth,  ex- 
tending forward  on  lower  lip.  Body  oblong,  compressed  and  elevated, 
highest  at  origin  of  dorsal  fin ;  profile  very  convex  to  front  of  eye, 
where  the  long,  compressed  snout  forms  an  angle  with  it.  Eye  posterior 
and  high  up ;  2  in  snout,  4  in  head.  Mouth  large ;  maxillar^^  reaching 
front  of  orbit.  Snout  with  a  few  scattered  scales.  Second  anal  spine 
inuch  enlarged.  Head  2^ ;  depth  2%.  D.  XII,  17 ;  A.  Ill,  9 ;  Lat.  1.  55. 
South  Atlantic  coast  of  the  United  States  and  southward. 

(Ptrca  farmoaa  Linn.  Syst.  Nat. :  HcemuJon  formosum  Gunther  i,  305:  Hfcmulon  arcu- 
aUm  Cuv.  &  Yal.  ix,  481:  Eccniulon  arcua/um  Uolbrook,  Ich.  S.  C.  laCO,  124.) 

**  Sides  of  head  without  blue  stripes. 
a.  Body  not  striped. 

8Y8«  D.  chrysopteras  (Linn.)  J.  &  G. 

Light  brown  above ;  sides  brilliantly  silvery ;  mouth  red  posteriorly, 
white  in  front.  Body  with  general  form  of  preceding,  but  the  back  less 
elevated,  the  profile  being  nearly  straight.  Scales  of  the  pectoral  region 
not  larger  than  the  others.  Head  2^;  depth  2^.  D.  XIII,  14;  A.  Ill, 
10;  Lat.  1.  about  65.    (Holbrook,)  West  Indies,  north  to  South  Carolina. 

(Perea  chryaoptera  Linn.  Syst.  Nat. :  Hamulon  chrysopterum  Gtinther,  i,  313:  Hcemulon 
chrywpterum  Holbrook,  Ich.  S.  0.  1860, 121.) 

on.  Body  striped  or  banded. 
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§74.  D.  fremebundus  (Goode  &  Bean)  J.  &  G. 

Pale,  with  a  pair  of  bands  as  broad  as  the  pupil  extending  firom  the 
snout,  where  they  unite,  following  the  dorsal  line  at  a  distance  about 
equal  to  their  own  width,  and  connecting  with  the  same  at  the  end  of 
the  base  of  the  second  dorsal,  where  they  reunite ;  a  second  broad  pair 
of  bands  extending  from  the  snout  through  the  middle  of  the  eye,  in  a 
straight  line  below  the  lateral  line  to  the  base  of  the  caudal;  traces  on 
the  head  of  a  pair  of  narrower  bands  between  the  two  other  pairs;  a 
single  stripe  on  the  mesial  line  of  the  body,  from  a  point  in  advance  of 
the  eyes  to  the  region  of  the  dorsal ;  a  very  prominent  blotch  at  base  of 
caudal  fin;  maxillary  extending  beyond  front  of  orbit;  dorsal  fin  mod-« 
erately  notched,  the  fourth  spine  the  longest ;  second  anal  spine  very 
strong  and  longer  than  the  fourth  dorsal  spine,  also  longer  than  the 
third  anal  spine;  scales  very  large,  irregularly  arranged.  Head  3; 
depth  3.  D.  XI,  I,  15;  A.  Ill,  8;  L.  lat.  50;  L.  transv.  -^q.  {Ooode 
&  Bean.)    Clear  Water  Harbor,  Florida. 

(Hcemttlon  fremebundum  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  340,  lti79.) 
975.  D.  trivittatus  (Bloch  &  Schn.)  J.  &  G.-^White  Grunt 

Greenish  olive,  sides  with  about  4  distinct  brownish  or  yellowish 
longitudinal  streaks  running  up  on  sides  of  head ;  the  two  middle  ones 
broader  and  golden,  running  from  the  eye  and  muzzle  below  the  lateral 
line;  lips  and  mouth  brilliant  red;  dorsal  and  caudal  fins  grayish  brown. 
Body  rather  elongate,  fusiform,  compressed  and  but  little  elevated ;  snout 
sharp;  mouth  moderate,  somewhat  oblique,  the  narrow  maxillary  reach- 
ing beyond  front  of  orbit;  eye  as  long  as  snout;  second  and  third  anal 
spines  of  nearly  equal  length,  the  second  the  stronger.  Head  3J ;  depth 
3J.  D.  Xnr,  14 ;  A.  Ill,  8 ;  Lat.  1.  70.  South  Atlantic  coast  of  United 
States  and  southward;  well  distinguished  from  the  other  American 
species  by  its  slender  form. 

( Grammistes  tnvUtatus  Bloch  &  Schneider,  1801,  188:  Serranus  capeuna  Licht.  Berl.  Ab- 
handl.  1820,288:  HcBmulonquadrilineatumG\iJithiiTyi,'SlQ:  Hcemylum  capeuna  QiMde^ 
Ball.  U.  S.  Nat.  Mus.  v,  53.) 

385.— I.OBOTES  Cnvier. 

(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:    type  Loboies  erate  CaYier=i7olooeiitnif  Mfi- 
namerwis  Bloch.) 

Body  oblong,  compressed  and  elevated,  covered  with  moderate-sized, 
weakly  ctenoid  scales;  profile  of  head  concave,  the  snout  prominrat; 
mouth  moderate,  oblique,  with  thick  lips ;  upper  jaw  very  protrMtOe, 
the  lower  the  longer;  jaws  with  narrow  bands  of  villiform  teeith,  in 
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froDt  of  which  is  a  row  of  larger  conical  teeth  directed  backward  5  no 
teeth  on  vomer  or  palatines;  preorbital  narrower  than  eye;  preopercle 
strongly  serrate.  Branchiostegals  6.  Dorsal  fin  continuous,  with  12 
spines  which  may  be  depressed  in  a  shallow  groove ;  soft  rays  of  dor- 
sal and  anal  fins  elevated;  anal  spines  graduated;  bases  of  soft  dorsal 
and  anal  thickened  and  scaly;  caudal  rounded.  Air-bladder  present. 
Pyloric  coeca  3;  vertebrae  13 -f  11.  {hf/SoTE^j  lobed;  the  soft  parts  of 
dorsal,  anal,  and  caudal  said  to  resemble  one  three-lobed  fin.) 

876.  Lf  sarinamensis  (Bloch)  Cnvior.— Flasher. 

Blackish  above,  becoming  silvery-gray  on  the  sides;  often  blotched 
and  tinged  with  yellow;  fins  dusky  gray,  sometimes  with  yellow. 
Head  small.  Profile  from  dorsal  to  occiput  strongly  convex,  from  occi- 
put to  snout  concave;  maxillary  reaching  beyond  middle  of  orbit. 
Scales  around  eye  very  small,  those  on  opercle  large.  Eye  small, 
much  shorter  than  snout.  Pectorals  shorter  than  ventrals,  which  do 
not  reiich  vent;  soft  dorsal  higher  than  the  spinous  portion.  Head  3; 
depth  2J.  D.  XII,  16;  A.  Ill,  11;  L.  lat.  47.  A  large  fish,  reaching  a 
length  of  from  2  to  3  feet,  and  found  in  all  warm  seas;  north  on  our 
coast  to  Cape  Cod. 

(Ilolocentrus  aurinamensis  Bloch  &  Schneider,  1801,  310:  Lobotes  auctorum  GVLnthcT, 
i,  338;  Holhrook,  Ich.  S.  C.  18(50,  169.) 

2§6.— SPARUS  Linnams. 
(PagelluBj  Chryaophrya  and  Pagrua  Cuvier;  Calamus  Swainson.) 
(Linnffins,  Sy«t.  Nat. :  type  Sparua  auratus  L. ) 

Body  oblong  or  ovate,  compressed,  covered  with  moderate-sized 
scales.  Head  moderate.  Opercles  not  armed.  Cheeks  scaly.  Mouth 
rather  small,  terminal,  low.  Anterior  teeth  in  the  jaws  cardiform,  the 
outer  series  of  teeth  generally  enlarged,  sometimes  canine-like,  not  com- 
pressed. Both  jaws  with  two  or  more  series  of  rounded  molar  teeth, 
which  are  sometimes  irregularly  mixed  with  slender  teeth ;  no  teeth  on 
vomer  or  palatines.  Dorsal  rather  low,  the  spines,  11-13  in  number, 
depressible  in  a  groove;  anal  spines  moderate,  the  second  not  greatly 
developed.  Caudal  fin  forked.  Air-bladder  simi)le.  Gill-rakers  short. 
Branchiostegals  6.  Intestinal  canal  short.  Pyloric  tjoeca  few.  Carniv- 
orous fishes,  mostly  of  the  Atlantic.  («T-a7?oc,  Sparus^  the  ancient  name; 
from  tnzaipio^  to  Struggle.) 

c  Anterior  teeth  not  canine-like.    (Pagellua*  C.  &  V.) 

*  Cavier  ^  Yalencionnes,  Hist.  Nat.  Poiss.  vi,  169,  1830:  ty]j©  Sparu«  «T^l\iT\u\fcA\A» 
(From pagel,  a  French  mune  of  Spams  erylhrinus.) 
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877.  S.  milneri  (Goode  &  Bean)  J.  <&  G. 

Dull  silvery  with  brown  cross-bands.  Form  of  Diplodus  argyrops. 
Diameter  of  eye  equalling  length  of  opercle;  eye  abont  4  in  head^  less 
than  IJ  in  snout.  Preorbital  nearly  as  high  as  long,  with  the  edge  nearly 
straight.  Five  series  of  scales  between  the  preorbital  and  angle  of  pre- 
opercle.  Three  series  of  molars  in  the  upper  jaw,  two  in  the  lowei*; 
front  teeth  not  described.  Head  3^;  depth  2\.  D.  XII,  12;  A.  Ill,  10; 
L.  lat.  48;  L.  trans  v.  -f-^.    {Ooode  &  Bean.)    Charlotte  Harbor,  Fla. 

(Pagellus  milneri  Goode  &.  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  134,  1879.) 

aa.  Anterior  teeth  canine-like. 

h.  Molar  teeth  above  in  two  series.    (Pagrua*  Cuvier.) 

H79.  S.  paffrus  L. 

Silvery;  back  rose-colored.  Upper  profile  of  the  head  parabolic;  an 
obtuse  prominence  before  the  upper  anterior  angle  of  the  eye;  preor- 
bital a  third  higher  than  long,  with  an  incision  in  front.  No  pracum- 
bent  dorsal  spine.  Dorsal  spines  not  elongate;  second  anal  spine 
stronger  but  not  longer  than  the  third,  one-fourth  the  leugth  of  the 
head;  pectoral  elongate,  reaching  the  fourth  soft  ray  of  the  anal.  Eye 
IJ  in  interorbital  space;  1§  in  snout.  Head  3;  depth  2f.  D.  XII,  10; 
A.  Ill,  8;  scales  6-56-16.  Mediterranean  Sea  and  neighboring  waters; 
occasional  on  our  South  Atlantic  and  Gulf  coasts. 

(L.  Syst.  Nat.:  Spams  argenteus  Bloch  &,  Schneider,  1801,  271:   Pagrua   vulgaris 
Glinther,  i,  466:  Pagraa  argtnteus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  133.) 

8 I'll.  §•  clirysops  h.—Porgee. 

Color  nearly  plain  dull  silvery;  axil  dusky;  ventrals  dark.  Back 
elevated;  head  large  and  heavy;  eye  large,  placed  high;  preorbital 
very  large,  its  diameter  half  greater  than  that  of  eye;  interorbital  area 
very  convex.  Six  strong  conical  teeth  in  front  of  upper  jaw,  and  8  in 
lower;  about  2  rows  of  molars,  the  ioner  series  larger.  Five  rows  of 
scales  on  the  widest  part  of  the  cheek,  4  on  the  interopercle;  breast 
scales  large.  A  procumbent  spine  before  the  dorsal;  dorsal  spines 
rather  high;  second  and  third  anal  spines  about  equal;  caudal  forked; 
pectoral  long  and  falcate,  reaching  the  last  anal  spine;  ventrals  moder- 
ate. Head  3;  depth  2 J.  D.  XIII,  12;  A.  Ill,  11;  Lat.  L  52.  Soatb 
Atlantic  coast;  abundant;  long  overlooked  by  naturalists,  lately  re* 
discovered  by  Mr.  R.  E.  Earll. 

(Sparus  chryeops  L.  Syst.  Nat.;  Goode  MSS.) 


•Cuvier,  R5gne  Anim.  ed.  2,  1817:  type  Sparus  pagrua  L.    {xdypoi^  ib» 
name  of  the  typical  species.) 
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880.  S.  aculeatus  (C.  &.  V.)  Gill. 

Silvery;  reddish  on  the  sides,  with  golden  longitudinal  streaks;  dor- 
sal and  anal  fins  reddish,  ventrals  red.  Pectoral  elongate.  Limb  of 
preopercle  scaly.  Molar  teeth  small,  in  two*  series  in  the  upper  jaw. 
Body  rather  elongate.  A  procumbent  spine  l>efore  the  dorsal.  D.  XII, 
12;  A.  in,  12.  {Cuvier  <fe  Valenciennes.)  Atlantic  coast  of  the  United 
States,  chiefly  southward ;  rare ;  a  doubtful  species,  perhaps  the  same 
as  the  preceding  or  the  next. 

(ChrysophrifB  aculeata  Cav.  &,  Val.  vi,  137:  Chrysophrys  aculeatus  Giinther,  i,  496.) 

2§Y.— DIPI^ODUS  Rafinesqne. 
(Sargus  CvLYieT,  1817;  preoccupied  in  Entomology.) 
(t  Rafinesqne,  Indice  Ittiologia  Siciliana,  1810,  54 :  type  Sparus  annularis  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  often  ele- 
vated. Mouth  rather  small,  terminal,  low.  Incisors  broad  or  narrow, 
truncate,  entire  or  more  or  less  emarginate,  sometimes  serrate  in  the 
young;  a  series  of  smaller  teeth  behind  them.  Molar  teeth  mostly  in  2 
or  3  rows.  No  teeth  on  vomer  or  palatines.  Scales  moderate.  Dorsal 
spines  mostly  12,  strong,  depressible  in  a  groove.  Procumbent  dorsal 
spine  present  or  absent;  anal  spines  rather  strong.  Caudal  fin  forked. 
Gill- rakers  short  and  slender.  Brauchiostegals  6.  Intestinal  canal  short. 
Pyloric  cceca  few.  Carnivorous  species ;  abundant  in  the  Atlantic,  many 
of  them  highly  valued  as  food.  {<5:-;.ooc,  double;  odob^y  tooth;  the  teeth 
of  two  sorts.) 

a.  Incisor  teeth  very  narrow,  entire.    (StenotomusX  GiW.) 

881.  D.  argyrops  (L.)  J.  &  G.—Scup;  Scuppaug;  Porgee. 

Brownish,  somewhat  silvery  below,  everywhere  with  bright  reflec- 
tions, but  without  distinct  markings  in  the  adult;  soft  parts  of  ver- 
tical fins  somewhat  mottled  with  dark;  young  faintly  barred;  axil 
dusky.  Body  ovate,  compressed,  the  back  elevated,  the  axis  of  the 
body  near  the  middle  of  its  depth.  Head  deep.  Eye  narrower  than 
the  preorbital.  Mouth  small,  terminal,  the  maxillary  extending  to 
opposite  the  posterior  nostrils.    Incisor  teeth  very  narrow,  almost  con- 

*  In  three  series  according  to  C.  &  V.  The  original  type  is  now  lost,  bnt  a  memo- 
randum by  Ang.  Dum^ril,  preserved  in  the  Museum  at  Paris,  states  that  the  specimen 
"was  a  '^Pagrua"  (with  two  rows  of  molars),  and  not  a  **  Chryaophrya"  (with  three). 

t  *'  VI.  Gen.  Diplodua.  Una  sola  ala  dorsale  principando  Ticino  al  capo,  un  apendice 
sqaamosa  vicino  ad  ogni  ala  toracina.  Oaaerv,  Coutieue  il  Sparua  annularia  di  Linneo, 
ed  Sp.  variegatua  di  Lac^pMe.^'    (Rafincsque.) 

tOillt  Canadian  Naturalist,  August,  1865:  type  Sparua  argyropaL,  (drevo?,  nar- 
row; rofioi,  catting.) 
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ical;  molars  in  two  rows  above.  Cheeks  short  and  deep  with  4  rows 
of  scales.  A  procumbent  spine  in  front  of  the  dorsal.  Third  dorsal 
spine  elevated,  often  somewhat  filamentous.  Pectorals  moderate,  reach- 
ing front  of  anal,  ventrals  a  little  further ;  second  anal  spine  a  little  the 
longest.  Head  3 J ;  depth  2.  D.  XII,  12 ;  A.  Ill,  11.  Scales  8-4»-16 ; 
L.  12  inches.    Cape  Cod  to  Florida ;  abundant ;  a  valuable  food-fish. 

{Sparus  argyrops  L.  Syst.  Nat. :  Pagrus  argyrops  Cnv.  &,  Val.  vi,  164 :  Pagrua  argyr- 
ops  Holbrook,  Ich.  S.  Car.  174  :  Pagrus  argyrops  Gunther,  i,  472:  Sargus  ambctsais  Gim" 
ther,  i,  449 :  Sienotomua  argyrops  Gill,  aud  of  most  late  Americau  writers.) 

aa.  Incisor  teeth  broad. 

5.  Incisor  teeth  emarglnate ;  procumbent  dorsal  spine  present.    (Lagodon  *  Hoi- 
brook.) 

8§3«  D.  rhomboides  (L.)  J.  &  O.— Pin-fish;  Bream, 

Brownish,  white  below ;  sides  of  head  and  body  with  horizontal  stripes 
of  light  blue  and  golden ;  G  or  7  very  faint  darker  vertical  bands, 
disappearing  with  age ;  vertical  fins  yellowish,  with  bluish  strix>es ;  a 
dark  axillary  spot.  Body  ovate,  elliptical,  compressed,  and  somewhat 
elevated,  the  axis  of  the  body  near  the  middle  of  its  depth ;  snout  about 
in  the  axis.  Head  rather  sharp.  Mouth  small,  the  upper  jaw  more 
freely  protractile  than  usual.  Molars  in  two  series ;  anterior  incisors 
each  deeply  notched.  Cheeks  with  5  or  6  rows  of  scales ;  scales  on 
breast  little  reduced  in  size.  A  procumbent  spine  before  the  dorsal  fin ; 
dorsal  spines  high,  much  higher  than  the  soft  rays,  the  fourth  highest; 
second  anal  spiue  little  larger  or  louger  than  the  third;  pectorals  as 
long  as  head ;  ventrals  moderate.  Ilead  3J ;  depth  2^.  D.  XII,  11 ; 
A.  Ill,  11 ;  scales  8-66-18.  L.  1-  inches.  New  Jersey  to  Texas ;  aban* 
dant  southward. 

{Sparus  rhomboides  Linn.  Syst.  Nat. :  Sargus  rliomhoides  Cuv.  &  Val.  vi,  68:  Sar§^ 
rhomboides  Giinther,  i,  447:  Lagodon  rhoniboides  Holbrook,  Ich.  S.  Car.  ld(>0,  59.) 

aa.  Incisors  entire  in  the  adnlt;  emarginate  or  serrate  in  the  yonng. 
b.  A  procumbent  spine  before  the  dorsal  fin.     (Archosargusi  GiU.) 

§§3«  D.  probatocephalus  (Walb.)  J.  &  Q,—Sheepshead, 

Grayish,  with  about  8  vertical  black  bands,  which  are  about  as 
broad  as  the  interspaces;  dorsal  dusky;  ventral  and  anal  black; 
base  of  pectoral  dusky.  Body  robust,  becoming  very  deep  with  age, 
the  back  compressed  and  elevated;  axis  of  the  body  below  the  middle 
of  the  depth;  snout  entirely  below  axis  of  body;  profile  very  steep; 


*  Holbrook,  Ich.  S.  Car.  ed.  i,  56,  1859 :  type  Sparus  rh4mboide8  L.   {Xaxa^ 
(aScoVj  tooth.) 

f  Gill,   Canadian  Naturalist,   Angnst,   1865 :    type   Sparua  probatoapkmim§  WalK 
(d/jxovj  ruler;  Cdpyo?,  Sargus,  from  its  preeminence  in  size  and  valne.) 
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preorbital  broad.  Mouth  low,  horizontal ;  incisors  broad,  serrated  in 
the  young,  then  becoming  emarginate  and  finally  entire.  Cheeks  with 
6  rows  of  scales;  scales  on  breast  very  small,  crowded.  Dorsal  spines 
very  strong,  higher  than  the  soft  rays,  the  last  considerably  shortened, 
so  that  the  outline  of  the  fin  is  emarginate ;  second  anal  spine  very 
strong,  nearly  as  long  as  the  snout  and  eye ;  pectoral  very  long,  reach- 
ing past  the  front  of  the  anal;  ventrals  reaching  vent.  Head  3^;  depth 
IJ.  D.  Xn,  12;  A.  HI,  10;  scales  7-45-16.  L.  30  inches.  Cape  Cod 
to  Texas ;  abundant ;  the  largest  member  of  the  genus,  and  one  of  our 
most  valued  food-fisbes. 

(Sparu8  prohatocephalus  Walbaum,  Art-edi,  Pise.  1792,  295:  Sargiis  oris  MitchiU, 
TraDS.  Lit.  &  Pbil.  8oc.  N.  Y.  i,  392,  1814:  Sargus  ovis  Ciiv.  &  Val.  vi,  53:  Sarguti  ovis 
Holbrook,  Ich.  S.  Car.  1860,  54;  Gtiather,  i,  447:  Archosargua  prohatocephalua  Gill,  aud 
of  most  late  American  writers. ) 

hb.  No  procumbent  spine  before  the  dorsal  fin.    {Diplodu8,) 

88 1.  D.  holbrookl  (Bean)  J.  &  G.— Bream. 

Dull  silvery,  without  cross-bands;  dorsal,  caudal,  anal,  ventrals, 
axil,  and  edge  of  opercle  dusky;  a  bhick  blotch  on  caudal  pediuicle 
above.  Body  ovate,  not  elevated,  compressed,  the  axis  of  the  body 
below  the  middle  of  its  depth.  Eight  incisors  in  each  jaw;  three  rows 
of  molars  above,  two  below.  Pectoral  3  in  length ;  second  anal  si)ine 
longest  Head  3|;  depth  2 J.  D.  XII,  14;  A.  Ill,  13;  scales  8-61-16. 
L,  12  inches.  Charleston,  S.  C.  (Bean,)  (Possibly  the  adult  form  of 
the  next.) 

(Sargu9  holhrooki  Bean,  Forest  and  Stream,  June  13,  1878,  and  in  Proc.  U.  S.  Nat, 
Mns.  1«78, 198.) 

885.  D.  caiidimacula  (Poey)  J.  &  G.—SpoUtailed  Pin-fish. 

Silvery,  with  bright  reflections;  about  8  very  narrow  dark  vertical 
bands;  a  very  distinct  black  bar  on  back  and  sides  of  caudal  i)eduncle; 
shining  streaks  and  dark  punctulations  along  the  rows  of  scales ;  ven- 
trals and  anal  mottled  with  dusky;  edge  of  opercle  duj«ky;  axil  dark. 
Body  ovate,  compressed,  very  deep.  Dorsal  and  ventral  outlines  both 
strongly  arched,  the  axis  of  the  body  at  about  the  middle  of  the  depth, 

the  back  steeply  elevated  behind  the  nape.    Maxillary  not  reaching 

* 

the  eye,  which  is  3  in  head.  Caudal  peduncle  short  and  slender,  about 
as  deep  as  long.  Cheeks  with  3  rows  of  scales;  interoperde  broad, 
with  3  distinct  rows  of  scales;  scales  on  breast  not  much  reduced. 
Month  very  small,  terminal.  Incisors  broad,  entire.  Spines  moderate, 
those  of  the  dorsal  higher  than  the  soft  rays;  second  anal  spine  longest; 
pectorals  long,  reaching  to  anal;  ventrals  reaching  to  vent.    Head  3^; 
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depth  2.    D.  XII,  14;  A.  Ill,  13;  scales  6-63-14,    L.  5  inclies.    No; 
Carolina  to  Cuba;  abandant  at  Beaufort,  N.  C. 

(Sargue  caudiniacula  Poey,  Memorias,  il,  198,  1858:  Sargus  holbrooki  Jordan  di^ 
bert,  Proc.  U.  8.  Nat.  Mus.  1878,  379;  not  of  Bean.) 

2§§.-GIRi:i.I.A  Gray. 

(Camarina  Ayres.) 
(Gray,  lUnstr.  Ind.  Zool.  1838:  type  GireJla punctata  Gray.) 

Body  oblong-ovate,  compressed,  covered  with  rather  large  scal^es. 
Mouth  small,  with  a  series  of  flat,  tricuspid,  movable  incisors,  behind 
which  is  a  broad  band  of  similar  smaller  ones;  no  molar  teeth;   no 
teeth  on  vomer  or  tongue.    Cheeks  with  very  small  scales;  opercles 
and  top  of  head  chiefly  naked.    Dorsal  fin  rather  low,  with  about  14 
spines,  on  the  bases  of  which  the  scales  extend,  forming  an  imperfect 
sheath;  no  groove  at  ba^e  of  dorsal;  no  procumbent  dorsal  spine;  anal 
spines  small,  graduated ;  caudal  lunate.    Air-bladder  divided  into  two 
I)osterior  horns.    Pyloric  cceca  numerous ;  intestinal  canal  elongate ; 
peritoneum  bla(;k.    Herbivorous.    Pacific  Ocean.    (A  latinization  of  th© 
French  ^^Oirell€^=JuU8.) 

8§6.  G.  iiigricans  (Ayres)  GWh^Blue-fiah, 

Dusky  green,  paler  below;  young  with  a  large  yellowish  spot  (►''^ 
each  side  of  the  dorsal  fin.    Body  oval,  compressed,  with  very  ie^%^ 
caudal  peduncle;    snout  thick,    its    profile  evenly  rounded;    mout 
small,  subinferior,  low,  nearly  horizontal;  maxillary  reaching  nearly 
front  of  orbit ;  a  minute  patch  of  palatine  teeth ;  preopercle  minotd 
serrulate  at  its  angle ;  preorbital  as  broad  as  eye.    Gill-rakers  nuroeron^^ 
rather  long.    Scales  firm,  weakly  ctenoid,  those  on  thorax  and  firontc^^ 
back  smaller.    Dorsal  spines  lower  than  the  soft  rays;  anal  higher  tbft-^' 
soft  dorsal,  similar  to  it;  caudal  emarginat^;  pectorals  short  and  hnsict-i 
not  reaching  vent;  ventrals  short.    Head  4;  depth  2 J.    D.  XIV,  14;  -*-• 
111,12;  Lat.  1.  50.    L.  12  inches.    Coast  of  California,  from  MontereJT 
southward,  abundant  in  rocky  places,  feeding  on  sea- weed. 

(Camarina  nigricans  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  81:  Girella  dormmtMy    f  I 
Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  244.) 

2§9.— PIMELEPTERUS  Lac6pMe.  1^ 

(Lac^p^de,  Hist.  Nat.  Poiss.  iv,  429,  1802:  type  Pimelepterus  hosdy  Lao^pMe.)* 

Body  regularly  ovate,  moderately  compressed;  head  shorti  irift 
blunt  snout;  eye  large;  mouth  small,  horizontal;  maxiUaiy  baielf 
reaching  front  of  eye;  both  jaws  with  a  single  series  of  rather  nanov 
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Bely  lanceolate  incisors,  implanted  with  compressed  usually  conspic- 
roots  posteriorly;  behind  these  a  narrow  band  of  villiform  teeth :  fine 
I  on  vomer,  palatines,  and  tongue.  Branchiostegah  7 ;  gill-rakers 
•  Preopercle  obsoletely  serrate;  preorbital  narrow,  covering  but 
i  of  the  maxillary.  Sqnamation  very  complete,  the  space  between 
about  the  eyes  being  the  only  naked  part ;  scales  smallish,  thick, 
3id,  60-70  in  the  lateral  line,  which  is  continuous;  similar  scales 
"ely  covering  the  soft  parts  of  the  vertical  fins,  and  extending  up 
le  paired  fins.  Dorsal  fin  low,  with  about  11  spines,  which  are  deprtfS- 
f  in  a  groove  of  scales;  the  fin  continuous,  but  the  last  spines 
80  that  a  depression  occurs  between  the  two  parts  of  the  fin;  the 
8  of  the  spinous  and  soft  parts  about  equal;  anal  similar  to  soft 
ed,  with  3  spines;  caudal  fin  forked;  pectoral  fins  small ;  ventrals 
behind  them.  Intestinal  canal  long.  Pyloric  coeca  usually  very 
erous.    Species  numerous,  in  all  warm  seas.    Herbivorous.    {mfieXij^^ 

xre/oov,  fin.) 

Et  dorsal  and  anal  not  elevated,  the  latter  rather  short.    {Pimelepterus,) 

>  P»  bosci  Lac. 

isky,  with  series  of  light  stripes,  about  25  in  number,  following  the 
.  of  scales;  the  middle  part  of  each  scale  pale,  the  edge  dusky; 
stripes  along  middle  of  body  much  broader  than  the  otherH,  the 
«  along  the  back  and  belly  being  much  smaller ;  a  silvery  streak 
i  the  preorbital.  Body  ovate,  somewhat  compressed.  Longest  dor- 
ipine  one-fifth  the  height  of  the  body,  rather  higher  than  the  soft 
Ell  and  nearly  equal  to  the  longest  ray  of  the  anal.  Horizontal  pro- 
of the  teeth  not  much  longer  than  the  vertical.  Interorbital  space 
I  head ;  top  and  sides  of  head  finely  scaled ;  interorbital  region 
ons,  below  which  point  the  snout  is  truncate ;  preopercle  weakly 
ilate ;  gill-rakers  long.  Soft  dorsal  and  anal  very  low ;  median  dorsal 
eg  highest;  second  anal  spine  highest ;  caudal  well  forked,  the  lower 
longest.  Head4|;  depth  2^.  D.  XII,  12;  A.  Ill,  11;  scales  10- 
iO;  vertebrseO  +  16.  Massachusetts  to  Panama;  common  southward. 

Perca  sectairix  L.  Syst.  Nat. :  Pimeleptenu  bosci  Lac^p^de^  Hist.  Nat.  Poiss.  iv,  429, 
P.  ho$oi  Cay.  &>  Val.  vii,  258:  P.  boaoi  Gtinther,  i,  497 :  Pimehpteriu  JlavolineatM. 
f  Bepert.  i,  319;  Poey,  Synopsis  Pise.  Cuhens.  324^  1868.) 

Bull.  Nat.  Mus.  :N^o.  16 — -36 
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990.— SCORPIS  Cuvier  &  Yalenciennes. 

(Cuvier  &  ValoDcieunes,  Hist.  Not.  Poiss.  viii,  503, 1831 :  type  Soorpi8ge<frgianM8  Cut.  & 

Val.) 

Body  ovate  or  snborbicular,  covered  with  small,  firm,  ctenoid  scales, 
which  also  cover  the  membranes  of  the  soft  parts  of  the  vertical  fins ; 
mouth  small,  terminal,  horizontal ;  the  maxillary  narrow,  slipping  under 
the  edge  of  the  rather  narrow  preorbital;  sides,  top  of  head  and 
jaws  closely  scaled ;  preopercle  entire  or  minutely  crenulate ;  jaws  with 
broad  bauds  of  slender  teeth ;  those  in  the  oater  series  incisor-like,* 
compressed,  narrow  and  lanceolate  in  form,  the  outer  surface  transversely 
convex,  the  inner  coucave ;  the  other  teeth  of  the  jaws  are  similar,  bat 
grow  progressively  smaller  backward  toward  the  inside  of  the  month; 
incisors  without  conspicuous  roots  behind ;  all  the  teeth  are  somewhat 
movable,  as  in  Girella;  no  molar  teeth;  vomer,  palatines,  and  tongue 
with  patches  of  minuce  villiform  t^^^th ;  gill-rakers  slender,  rather  long; 
dorsal  spines  low,  in  a  slight  groove,  about  10  in  number ;  soft  part  of  the 
fin  elongate,  much  longer  than  the  spinous  part,  sometimes  falcate; 
anal  spines  small,  graduated,  the  soft  rays  numerous;  caudal  lunate; 
scales  thinnish,  adherent,  with  smaller  ones  intermixed ;  pyloric  cceca 
extremely  numerous ;  air-bladder  small ;  branchiostegals  7.  Warm  seas. 
[(Txupntq^  Dame  of  some  sea-fish;  from  (rxopjzto^j  scorpion.) 

a.  Body  ovate;  fins  not  falcate.    (Cassiobowia  Eaup  t) 
8§§.  S*  californlensis  Steindachner. — Medialana, 

Blackish  above,  tiuged  with  bluish ;  steel-blue  or  grayish  below,  scmie^ 
what  mottled ;  sides  with  faint  oblique  vertical  lines  of  spots ;  fins  Uack<» 
ish.    Body  elliptic-ovate,  its  outliues  regular;  head  bluntish,  roundedi 
strongly  convex ;  maxillary  not  reaching  front  of  eye ;  eye  small,  1|  in 
snout,  5  in  head ;  middle  spines  of  dorsal  highest,  their  height  scaroe^y 
greater  than  the  diameter  of  the  eye ;  soft  dorsal  low,  not  elevated  in 
front,  little  higher  than  the  spines ;  anal  low ;  caudal  lunate,  the  upper 
lobe  slightly  longer;  pectorals  short  and  narrow;  ventrals  rath»aiia& 
Head  a§;  depth  2^.    D.  IX,  I,  22;  A.  lU,  19;  scales  9-58-19.    L.U 
inches.   Coast  of  California,  from  Point  Concepcion  southward ;  a  hand* 
some  fish,  of  considerable  value  as  food. 

(Steindachner^  lebthyol.  Beitriige,  lii,  19,  1875.) 

*  In  Scorpis  georglanuSf  the  type  of  the  genns.  the  oater  teeth  are  MUd  to  be 
This  is  probably  erroneous,  otherwise  our  species  does  not  belong  to  the  g&am, 
tKaup;  Blcckcr,Sy6teinaPetcamm  ii,  11,  1875:  type  Scorpit  aju^fimwk 
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Family  LXXXIX.— APOGONID^. 

Body  oblong,  elevated,  covered  with  usually  large,  loose,  deciduous 
scales,  which  are  striated  and  ctenoid  or  sometimes  cycloid;  cheeks 
scaly;  lateral  line  continuous;  cleft  of  mouth  wide,  oblique;  villi- 
form  t^eth  on  jaws  and  vomer ;  canines  sometimes  ijresent ;  preopercle 
QOinmonly  with  a  double  ridge,  its  edge  entire  or  slightly  serrated; 
lower  pharyngeals  separate,  with  sharp  teeth ;  pseudobranchise  present ; 
branchiostegals  6  or  7.  Dorsal  fins  well  separated,  the  first  with  6  or  7 
rather  strong  spines;  anal  fin  short,  usually  with  2  spines;  ventral  fins 
thoracic,  I,  5.  Fishes  mostly  of  the  Eastern  seas,  some  of  them  in  fresh 
waters.    Genera  about  10;  species  about  120. 

{Perdda part:  gronp  Apogonina  Gtlnther,  i,  222-250.) 

a.  Branchiostegals  7 ;  nocunines;  no  recumbent  dorsal  spine;  palatine  teeth  present ; 
anal  spines  2.   (Apogonina,) 
h.  Lateral  line  commencing  at  the  head ;  preopercle  with  a  doable  ridge ;  teeth  on 
the  palatines Apogon,  291. 

991.— APOGORT  Lac^pMe. 

King  of  the  Mullets. 

(Amia  Grouow,  not  of  Linnieas.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  411, 1802 :  type  Apogon  ruber  Lac.  =  Mullus  imberbis  L.  =: 
Apogon  rex-mullomm  C.  &  V.) 

Body  oblotig,  compressed,  covered  with  very  large  ctenoid  scales. 
Lateral  line  continuous.  Head  large ;  mouth  wide,  oblique,  the  max- 
illaiy  extending  to  below  the  middle  of  the  large  eye;  villiform  teeth 
on  jaws,  vomer,  and  palatines ;  no  canine  teeth ;  preopercle  with  a 
doable  ridge,  entire  or  somewhat  serrate ;  opercle  with  a  spine  behind. 
Gill-rakers  rather  long.  Dorsal  spines  6  or  7,  strong ;  second  dorsal 
remote,  short ;  anal  with  2  spines,  the  second  much  the  longer,  the 
soft  part  similar  to  the  soil  dorsal ;  pectorals  and  ventrals  moderate, 
(tfnrc^/'avy,  without  beard ;  thus  distinguished  from  the  bearded  mullet, 
Mullus.) 

a.  Edges  of  preopercle  sermlate ;  scales  very  large.    {Apogon,) 

889«  A*  amerlcanus  Castelnan. 

YiolaceoDS,  scales  all  with  dark  points ;  a  dark  spot  on  opercle.  Body 
comparatively  elongate,  little  elevated ;  jaws  equal ;  muzzle  short ;  eye 
large,  3^  in  head ;  preopercle  very  finely  denticulated.  Second  dorsal 
spine  Btoatest,  as  high  as  the  third ;  pectorals  nearly  reachiw^  ^\saL. 
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Depth  3  in  total.     Head  3^.     D.  VI-I,  9 ;  A.  n,  8 ;  scales  3-25- 
( Vaillant  &  Bocourt.)    West  Indies ;  accidental  at  Newi)ort 

(Castelnau,  Anim.  Nouv.  Rares  Am6r.  du  Sud,  Poiss.  3;  Vaillant  &  Bocourt,  Miss, 
au  Mex.  41:  Apogonichthys  americanua  Gttnther,  i,  247.) 

aa.  Edge  of  preopercle  entire ;  scales  comparatively  small.    {Gloatamia*  GiU.) 

890*  A«  paudionis  Goode  &,  Bean. 

Color  nearly  plain  reddish,  the  body  and  fins  everywhere  speeUiet/ 
with  fine  dots.  Body  oblong,  not  elevated  nor  greatly  compressed 
Eye  very  large,  forming  nearly  half  the  length  of  the  side  of  the  headt 
mnch  greater  than  the  interorbital  space ;  maxillary  extending  to  oppo- 
site pnpil ;  preopercle  entire.  Gill-rakers  very  long  and  slender.  Month 
oblique,  but  not  nearly  vertical,  the  lower  jaw  projecting.  Fins  low; 
caudal  well  forked.  Head  4 ;  depth  4.  D.  YII-I,  9 ;  A.  II,  9 ;  scales 
small,  cycloid,  3-45-8.    Deep  water,  off  Chesapeake  Bay. 

(Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mus.  1881, 160.) 

Family  XC.-MULLID^. 

{The  SurmulleU.) 

Body  elongate,  slightly  compressed,  covered  with  large  ctenoid  iM^les; 
lateral  line  continuous;  large  scales  on  the  head ;  upper  profile  of  the 
head  more  or  less  ])arabolic.  Mouth  small ;  teeth  present  in  one  jaw  at 
least,  and  sometimes  in  both,  or  on  the  vomer  or  palatines.  Premaxil- 
laries  protractile;  maxillaries  without  supplemental  bone,  partly  hidden 
by  the  broad  preorbitaL  Eye  moderate,  placed  high;  branchiostegsb 
4;  2  long  barbels  at  the  throat,  attached  just  behind  the  i^ympbyBtf 
of  the  lower  jaw.  Dorsal  fins  2,  remote  from  each  other,  the  first  of  sev- 
eral high  spines,  which  are  depressible  in  a  groove ;  anal  similar  to  tke 
soft  dorsal,  with  1  or  2  small  spines ;  ventrals  thoracic,  I,  5.  Genera  S; 
species  35,  in  all  tropical  seas,  some  species  straying  northward. 

(Mttllida  Gtinther,  i,  397-411.) 

*  Teeth  in  lower  jaw,  and  on  vomer  and  palatines ;  none  in  the  npper  Jaw.MuLUnb^ 
Teeth  in  both  J aws ;  none  on  vomer  or  palatines .  UfbmbOSi^ 


«« 


393.— mULiLrS  Linnffios. 

Surmullets. 

(lAnuBdUB,  Syst.  Naturse :  type  Mullus  harbatus  L. ) 

Teeth  in  the  lower  jaw  and  on  the  vomer  and  palatines;  none  in  ^ 
upper  jaw ;  dorsal  spines  7 ;  anal  spines  very  small.    Otherwipa  ••  ^ 

*  Gill,  Proc.  Acad.  Nat.  Scl.  Phila.  1853,  82 :  type  Apogan  opri^M  Btoh,     (^tAii% 
tongue;  a/ita,  Amia,  a  name  applied  by  Gronow  to  Apogon.^ 
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9meu8y  the  head  rather  shorter.  One  oypecies  known.  (Latin,  multus^ 
e  ancient  name  of  Mullus  barbatusy  from  fiOXXoiZyW-p]  hence  ^^mnllet^" 
Osh  with  thick  lips.) 

bed,  with  three  yellow  longitudinal  stripes.  Body  oblong,  moderately 
mpressed ;  snoat  blunt,  its  profile  very  obliquely  decurved ;  mouth 
Tizontal,  small;  maxillary  scarcely  reaching  front  of  orbit;  diam- 
r  of  eyes  about  equalling  the  slightly  concave  interorbital  space, 
dad  3i ;  depth  3§.  D.  YII-I,  9 ;  A.  U,  6 ;  Lat  1.  36,  its  mucous  tubes 
ftnching  into  a  network  on  each  scale.  European ;  this  or  some  simi- 
^  species  said  to  have  been  once  taken  at  New  York  (Gill).  One  of 
e  choicest  food-fishes  of  the  Mediterranean. 

liDD.  Syst.  Nat. :  Mulliu  harhatus  and  mrmuletua  GUnther,  i,  401 :  MulluSfSp,  inco^. 
1,  Rept^  U.  8.  Fish  Com.  1872-:j,  804.) 

398.— VPENEVS  Cavier. 

Ooat  Fishes. 

ivier,  Rcgne  Anim.  ed.  2,  ii,  1829:  type  Mullus  harberinus  Lac.) 

Body  oblong,  compressed ;  mouth  moderate,  nearly  horizontal,  low, 
d  jaws  subequal;  eye  large,  high,  posterior;  opercle  short,  deep,  with 
posterior  spine;  jaws  with  rather  strong  teeth,  in  one  series,  or  in  a 
rrow  band;  no  teeth  on  vomer  or  palatines;  lips  well  developed; 
rbels  nearly  as  long  as  head ;  scales  very  large,  somewhat  ctenoid ; 
eral  line  continuous,  its  tubes  ramifying  on  each  scale;  head  covered 
th  large  scales;  first  dorsal  with  about  7  spines;  anal  with  2,  the  first 
ty  short ;  caudal  fin  forked.    Species  numerous  in  the  tropical  seas. 

n  old  name  of  some  fish ;  from  U7:ij)^7}y  upper  lip.) 

* 

Xoeth  in  the  apper  jaw  in  moi-e  than  one  series.    {Pscudupeneus'*  Bleeker.) 

^%*  V.  macnlatns  (Bloch)  Cav.  &,  Yah —Goat  FiBh. 

Eted;  sides  of  head  with  bluish  longitudinal  lines;  three  black  blotches 
^ng  the  lateral  line ;  each  scale  with  a  blue  spot  at  its  base ;  body 
long,  moderately  compressed,  tapering  backwards  from  occiput;  ven- 
U  outline  nearly  straight ;  snout  long  and  rather  sharp ;  mouth  ter- 
lial,  small ;  maxillary  not  reaching  orbit ;  eyes  situated  backwards  and 
5h  up;  head  3J;  depth  4.  D.  VII-I,  8;  A.  II,  G;  Lat  1.  30,  high  up 
d  following  the  curve  of  the  back.  V.  10  + 14.  West  Indies ;  occa- 
^al  on  our  coast 

[MmUus  maeulaiu$  Bloch, Ichthyol,  1797,  taf.  348;  Gilnther,  i,  408;  Mullhypeneua  macu- 

M  Poey,  Synopsis,  1868,  307 :  Hifpeneus  niaculatus  Goode,  Ball.  U.  S.  Nat.  Mas.  v,  49.) 

*■      ■  — ■  ' — — • 

^P$endiipeneu9  Bleeker,  Poiss.  COte  Guin<^,  1862,  56:  type  Upeneus  prayensis  Cuv.  Sc 
a    (feijdoiftaHae;  UpeHeu8)=Mullhypeneu8FoejflQ^. 
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Family  XCI.— SCIJENID^. 

(The  Croakers.) 

Body  compressed,  more  or  less  elongate,  covered  with  rather  thin, 
ctenoid  scales.    Lateral  line  continuous,  extending  on  the  caudal  fin. 
Head  prominent,  covered  with  scales.    Bones  of  the  skull  cavernous, 
the  muciferous  system  highly  developed,  the  surface  of  the  skull,  when 
the  flesh  is  removed,  very  uneven.    Chin  usually  with  pores,  sometimes 
with  barbels.    Mouth  small  or  large,  the  teeth  in  one  or  more  series,  the 
outer  of  which  are  sometimes  enlarged ;  canines  often  present.    Ko  in- 
cisor nor  molar  teeth ;  no  teeth  on  ^'omer,  palatines,  pterygoids,  nor 
tongue.    Maxillary  without  supplemental  bone,  slipping  under  the  free 
edge  of  the  preorbital.    Premaxillaries  protractile,  but  not  very  freely 
movable.    Nostrils  double.    Pseudobranchiae  usually  hirge,  present  io 
all  our  genera.    Gills  4,  a  slit  behind  the  fourth.    Gill-rakers  present 
Branchiostegals  V.    Gill-membranes  separate,  free  from  the  isthmus. 
Lower  pharyngeals  separate  or  united.     Preopercle  serrate  or  not 
Opercle  usually  ending  in  two  flat  points.    Dorsal  fin  deeply  notched, 
or  divided  into  two  fins,  the  soft  dorsal  being  the  longer,  the  spines 
depressible  into  a  more  or  less  perfect  groove.    Anal   fin  with  1  or 
2  spines.    Ventral  fips  thoracic,  I,  5.     Pectoral  fins  normaL    Caudal 
fin  usually  not  forked.    Ear-bones  very  large.    Pyloric  co&ca  usually 
rather  few.    Air-bladder  usually  large  and  complicated  (want  ing  in  Jfoh 
ticirrus).    Most  of  the  species  make  a  peculiar  noise,  called  variouiUy 
croaking,  grunting,  drumming,  and  snoring.    This  sound  is  supiMScd 
to  be  caused  by  forcing  the  air  from  the  air-bladder  into  one  of  the  lat- 
eral horns.    Carnivorous.    An  impo'^tant  family  of  about  25  genera  and 
125  species,  found  in  all  warm  seas,  one  species  being  confined  to  firesk 
waters.    Many  of  them  reach  a  large  size,  and  nearly  all  are  valued  for 
food. 

iScumida}  GUnther,  ii,  265-318.) 

*  Dorsals  contiguoiis,  the  second  dorsal  much  larger  than  the  anal. 

t  VertebrjB  about  10-1-14.    {Sciosnina,) 
t  Lower  jaw  included. 

$  Lower  pharyngeals  fully  united,  with  paved  teeth;  second  anal  spine  TViyla^ 

a.  Lower  jaw  without  barbels.    (Fresh-water  species). HAPijoi]x>2roTCSi  CM. 

aa.  Lower  jaw  with  several  small  barbels.    (Marine  species). PoGOHIAi^  A 

$$  Lower  pharyngeal  bones  distinct. 

h.  Lower  jaw  without  barbels ;  anal  spines  2. 
c.  Teeth  well  developed,  persistent  in  both  jaws ScLBU,  tt 
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oo.  Teeth  feeble,  permaoent  in  npper  jaw  only;  anal  spines  small. 

LlOSTOMUS,  2d7. 
hb.  Lower  Jaw  with  several  minute  barbels. 

d,  Preopercle  with  its  membranaceooA  margin  crenalate. 

6ENYONEMU8,  298. 

dd,  Preopercle  with  its  bony  margin  serrate Micropogon,  299. 

tlb.  Lower  Jaw  with  a  single  thickish  barbel. 

e.  Air-bladder  present ;  anal  spines  2 Umbrixa,  300. 

ee.  Air-bladder  none ;  anal  spine  single Menticirrus,  301. 

tt  Lower  Jaw  projecting  beyond  upper. 

/.  Snout  short,  blunt;  no  canines;  anal  fin  verysmal ;  soft  part  of 

dorsal  mneh  longer  than  spinons  part Larimus,  302. 

ft.  Vertebras  about  14  -f- 10 ;  body  elongate ;  lower  Jaw  projecting.    (  Otolithina;. ) 

A.  Canine  teeth  none Atractoscion,  303. 

hh.  Canines  two  (or  one)  in  upper  jaw  only Cynoscion,  304. 

f*  I>oiBals  remote;  the  second  about  9a  large  as  the  anal.   {Isopisthinai.) 

%,  Lower  jaw    projecting;  anal  spines  feeble;   teeth  small, 
sharp,  in  narrow  bands Beripiius,  305. 

994.— HAPLOIDONOTUS  Rafinesque. 

Fresh-water  Drums. 

(Amblodon  Rafinesque. ) 
(^^plodinoiut  Rafinesque,  Joum.  de  Phys.  1819, 418:  type  Aplodinottu  grunniens  Raf.) 

Body  oblong,  the  SDOut  blunt,  the  back  elevated  and  compressed. 
Mouth  rather  small,  low,  horizontal,  the  lower  jaw  included.  Teeth 
in  villiform  bands,  the  outer  scarcely  enlarged.  !No  barbels.  Pseudo- 
branchise  rather  small;  gill-rakers  short  and  blunt.  Lower  i>lmryn- 
geals  very  large,  fully  united,  with  coarse,  blunt,  paved  teeth.  Preop- 
ercle slightly  serrate.  Dorsal  spines  strong  and  high,  with  a  close  fit- 
ting scaly  sheath  at  base,  the  two  dorsals  somewhat  connected.  Second 
anal  spine  very  strong.  Caudal  double-truncate.  Fresh  waters  of  the 
United  States.  {dTcXotx^  a  cloak;  vojtoc,  back;  according  to  Gill,  from 
the  scaly  base  of  the  dorsal  fin.) 

S98«  H«  g^mnniens  Raf. — Sheepahead;   Thunder-pumper;   Drum;    White  Perch; 
Croaker. 

Grayish  silvery,  dusky  above,  sometimes  quite  dark,  the  back  some- 
times with  oblique  dusky  streaks  along  the  rows  of  scales.  Scales  rather 
thin,  adherent,  smaller  on  the  back  and  belly.  Second  anal  spine  more 
than  half  the  length  of  the  head.  Snout  sery  blunt,  overlapping  the 
month.  Eye  large.  Head  3J ;  depth  nearly  3.  D.  IX-I,  30 ;  A.  II,  7 ; 
Xiat.  L  65.    Great  Lakes  to  Texas,  abundant,  reaching  a  weight  of  50  to 
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60  poonds.    Its  flesb  is  not  of  high  quality,  and  is  often  toagh  and  ill- 
flavored,  especially  in  the  lakes. 

(Aplodinotus  grtinnieM  Raf.  Joqtd.  de  Phys.  1819,  88:  Corvinao9cula  Gfinther,  ii,  297 : 
SeioBna  grisea  Le  Saeor,  Journ.  Acad.  Nat.  8ci.  Phila.  1822, 254 :  Atkblodon  coneimnni  mod 
UneaiuB  Agassiz,  Am.  Jonrn.  Sci.  Arts,  1855,  307 :  f  Corvina  ridiordBonV*  Cav.  &  Yal.  t, 
100 :  Amblodan  neglwtiu  Grd.  Mex.  Bound.  Snrv.  lohth.  1859,  12.) 

995.— POGONIAS  Lac^pMe. 
Drums. 

(Lac^p^de,  Hist.  Nat.  Poiss.  iii,  138,  1802:   type  Poffonias  fa9olatu$  JjB/c,  ^=  JMnu 
eromU  L.) 

Body  short  and  deep,  the  dorsal  outline  much  elevated,  the  ventral 
nearly  straight.  Mouth  moderate,  the  upper  jaw  longest ;  teeth  small, 
in  villiform  bands,  the  outer  not  enlarged;  lower  pharyngeal  bones 
large,  fully  united,  armed  with  strong  paved  teeth;  lower  jaw  with 
numerous  barbels,  each  about  half  as  long  as  the  eye;  preopercolom 
entire,  with  a  membranaceous  edge.  Dorsal  fins  slightly  connected,  the 
spines  high  and  strong;  caudal  fin  subtruncate;  first  anal  spine  short, 
the  second  exceedingly  large,  nearly  as  long  as  the  soft  rays;  pectorals 
and  ventrals  long;  gill-rakers  short  and  bluntish.  PseudobrandiiiB 
large.  Marine  species  reaching  a  very  large  size;  among. the  largest 
of  the  Scisenidffi.    (-niOYwviaqj  bearded.) 

894.  P.  chromis  (Linn.)  C.dt^V.— Drum. 

Grayish  silvery,  with  4  or  5  broad  dark  vertical  bars,  which 
disappear  with  age;  fins  dusky.     Body  oblong,  much  compressed; 

*  If  correctly  described,  this  species  is  the  tyx>e  of  a  distinct  genua  which  has  been 
piovisionally  termed  Euiyckelithus,  It  is  probable,  however,  that  the  type  was  a 
deformed  individnal  of  H,  grunn%en»» 

The  following  are  the  alleged  characters,  generic  and  specific : 

EUTYCHELITHUS  Jordan. 

(Jordan,  Man.  Vert.  E.  U.  S.  ed.  1, 242, 1876:  type  Corvina  richardwni  C.  &  V.) 

Differs  from  Uapl<fidonotus  in  the  much  deeper  body,  steep  profile,  the  nearly  equtl 
Jaws,  the  single  rather  short  anal  spine,  and  in  the  smaller  size  of  moat  of  tiie  liDi. 
{hrvxr/i,  lucky ;  /tdoc,  stone ;  in  allusion  to  the  large  ear-bones  of  8ci»noid  fiidiea.  Tbe 
ear -bones  of  Haplaidonolva  are  quite  large  and  are  marked  with  a  rade  impreaa  of  the 
letter  L,  and  are  hence  known  to  Wisconsin  boys  as  **  lucky-stones.") 

£,  richardsoni  (C.  &  V.)  Jordan. — Maltahaganay, 

Grayish  olive,  with  darker  bands  across  the  back ;  body  much  elevated,  higbail  in 
front  of  dorsal  fin ;  profile  very  abruptly  decurvod.  Preopercle  finely  aeirate.  tyt 
half  length  of  snout.  Pectorals  pointed,  considerably  longer  than  Tenttaliu  Bead 
3i  in  total  length,  including  caudal  fin;  depth  2f.  D.  IX, 29;  A.  I,  7;  LmL  hbt 
(C.  &  V.)    Lake  Huron. 

(Corvina  richardsonii  Cuv.  &,  Val.  v,  100:  Corvina  richardmmU  BiohaidaoOi 
Bor.  -Amer.  1836,  64 :  Cortina  rickariUoiiu  ^^^XXiw^  u,  2»8. ) 


91.   SCLfiNIDJE — SCIJSNA.  569 

• 

profile  very  steep,  its  carve  uneven;  ventral  outline  little  curved. 
Mouth  moderate,  maxillary  scarcely  reaching  middle  of  orbit  Scales 
large,  those  ou  breast  much  smaller.  Fins  large,  pectorals  reaching 
beyond  tips  of  ventrals,  nearly  to  vent;  second  anal  spine  more  than 
half  length  of  head.  Head  above  scaly,  except  a  triangular  space  ou 
Bnout.  Head  3^  in  length;  depth  2}.  .  D.  X,  I,  20;  A.  II,  0;  Lat.  1.  50. 
Cape  Cod  to  West  Indies;  abundant  southward. 

{Labnu  crowU»  Linn.  Syst.  Nat.;  Ganther,  ii,  270;  Holbrook,  Ich.  S.  Car.  I860,  114: 
Poganias  fasoiatiu  Holbrook,  Ich.  S.  Car.  1860, 119 :  Vogonitu  fasoiatus  GUnther,  ii,  270.) 

996.~SCIJSIf A  Linnaeas. 

(JohniuM  Bloch:  Corifina  C.  &  V. :  PseudoacUena  Bleeker.) 
(Artedi ;  Linnfeus,  Syst.  Nat. :  type  Sciisna  umbra  L.) 

Body  elongate,  compressed,  not  much  elevated.  Head  rather  long. 
Mouth  moderate  or  rather  large,  the  lower  jaw  included.  Teeth  in  both 
ja^s  mostly  in  villiform  bands,  the  outer  row  often  enlarged;  lower 
pharyngeals  separate,  their  teeth  conic  or  paved.  Chin  with  pores;  no 
barbels.  Preopercle  with  its  bony  posterior  edge  serrated,  or  else  with 
a  membranaceous  margin.  Scales  moderate,  in  oblique  series.  Dorsal 
fins  connected,  the  spines  rather  strong.  Anal  spines  2,  the  second 
varying  in  size.  In  this  genus  and  most  of  the  other  Scimninw  the 
muzzle  above  the  premaxillaries  is  provided  with  a  number  of  pores,  and 
near  the  base  of  the  premaxillary  2  or  4  small  dermal  flax)s  are  present; 
in  all  these  species  the  preorbital  is  very  wide,  and  often  gibbous. 
Sl>ecies  numerous,  in  all  warm  seas.  Many  attempts  have  been  made 
to  subdivide  this  genus,  but  none  of  the  current  genera  form  definable 
natural  groups,  when  foreign  species  are  taken  into  account,  (trxiatva^ 
Scisena,  from  axid^  shade,  the  classical  name  of  Scicena  aquila.) 

a.  Teeth  in  both  Jaws  in  single  series  or  very  narrow  bands. 

h.  Head  depressed,  very  broad  between  the  eyes.    {StelUferwi*  Stark.) 

89ft.  S.  stellifera  (Blocb)  J.  &.  G. 

Pale  above,  with  purplish  reflections,  almost  translucent ;  below  sil- 
very; everywhere  finely  punctulate ;  fins  yellowish,  the  tips  of  dorsal 
and  i)ectoral  blackish.  Body  oblong,  not  much  elevated,  little  com- 
pressed; the  tail  slender ;  head  short;  snout  blunt;  eye  very  small, 
5  in  head;  profile  depressed  above  the  eyes;  the  interorbital  space  fiat- 
tish,  extremely  broad ;  a  slight  ridge  above  each  orbit,  these  meeting 

*  Stark,  Elements  Nat.  Hist,  i,  459,  1828 :  type  Bodianm  Btellifer  Block. 
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above  the  snout.  Mouth  oblique,  the  lower  jaw  scarcely  shorter  than 
the  upper;  the  maxillary  extending  to  below  the  middle  of  the  small 
eye.  Teeth  as  in  8.  punctata^  but  with  series  of  larger  teeth  less  devel- 
oped and  the  villiform  band  broader.  Preorbital  full,  cavernous;  pre- 
opercle  cavernous,  its  margin  with  a  few  strong  teeth.  PseudobranchisB 
well  developed.  Gill-rakers  long  and  slender.  Dorsal  spines  slender; 
caudal  strongly  convex;  second  anal  spine  rather  long,  slender,  nearly 
as  long  as  soft  rays.  Ventral  outline  nearly  straight.  Vent  a  little 
nearer  preopercular  margin  than  base  of  caudal.  Pectorals  short,  not 
reaching  tips  of  ventrals.  Head  ^  in  length;  depth  3.  D.  XI,  I,  22; 
A.  II,  9;  Lat.  1.  50.  West  Indies,  north  to  Virginia.  Here  described 
from  a  specimen  from  Pensacola. 

(Bodianus  stellifer  Bloch,  Ichth.  taf.  231:  Cheilodipterus  acaupa  Lac^pMe,  lii,  546: 
Corvina  irispino8a  Cuv.  &  Val.  v,  109:  Homoprion  lafioeolatus  Holb.  Ich.  S.  Car.  1860, 
167:  Scicena  lanoeolata  Gttntlier,  ii,  289:  Stellifcrus  lanoeolatua  Gill,  Report  U.  S.  Fish 
Comm.  1872-73, 805 :  ?  Corvina  itelUfera  Gtinther,  ii,  299=  Corvina  microps  Steind.  Ichth. 
Kotiz.  i,  6, 1864,  said  to  be  distingaished  from  S,  stelUfera  by  the  smaller  eye  (6  in  head), 
iiarrower  interorbital  space  (2^  in  head)  uud  weaker  seme  on  the  preopercle.  Per- 
haps more  than  one  species  is  here  included.) 

h.  Head  normal,  narrow  between  the  eyes.    (Bairdiella*  Gill.) 

898.  S.  punctata  (Linn.)  J.  &  G.— Silver  Perch  ;  Yelhto-tail;  MademaUelle, 

Greenish  above,  silvery  below,  each  scale  with  a  series  of  dark  punc- 
tulations  through  the  centre,  usually  very  conspicuous,  sometimes  ob- 
scure, these  forming  narrow  somewhat  irregular  streaks  along  the  sidee ; 
fins  plain,  the  caudal  yellowish.  Body  oblong,  compressed,  rather  robust 
Head  compressed,  conical,  not  specially  depressed,  nor  broadened;  pre- 
operculum  scarcely  cavernous,  strongly  serrated  or  spinous  at  its  angle; 
interorbital  region  depressed,  transversely  convex,  narrower  than  eye. 
Mouth  rather  large,  somewhat  oblique,  maxillary  reaching  aboat  to 
middle  of  orbit;  jaws  subequal ;  both  jaws  with  stout  recurved  teeth, 
behind  which  in  the  upper  jaw  are  a  few  series  of  smaller  teeth ;  teeth 
in  the  lower  jaw  mostly  in  one  series,  outside  of  which  are  a  few  smaller 
teeth.  Dorsal  spines  moderate;  anal  fin  small,  placed  unosaaUy  far 
back,  coterminous  with  the  second  dorsal.  Second  anal  spine  strong, 
nearly  as  long  as  the  soft  rays.  Scales  in  less  oblique  series  than  nsnsL 
Gill-rakers  long  and  slender.  Soft  dorsal  and  anal  fins  considerably 
scaly ;  x>cctoral  fin  quite  short,  not  reaching  half  way  to  anal ;  caudal  fin 
double  truncate.     Lower  pharyngeals  small,  with  sharp  teeth.     Bye 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 83 :  type  Bodianua  argyrQlwow  Miioh.    (IMi- 
eated  to  Spencer  F.  Ba'ird.^ 
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rather  large,  equal  to  snout,  4  in  head.  Preorbital  narrow.  Head  3^; 
depth  about  3.  D.  XI-T,  22 ;  A.  II,  9  j  Lat.  1. 50.  Cape  Cod  to  Florida ; 
abundant  southward. 

(Perca punctata  Linn.  Syst.  Nat.  (two  species  of  the  same  name):  Bodiantis  argyroU" 
tfcv<  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  417,  pi.  6,  fig.  3:  Corcina  argyroleuoa  GVlh- 
ther,  ii,  299:  Hamaprion  xanihurus  Holbrook,  Ich.  S.  Car.  1880,  164.) 

aa.  Teeth  in  both  jaws  in  broad  bands. 

c.  Prcopercle  with  its  bony  margin  serrate. 

d.  Outer  teeth  in  upper  jaw  considerably  enlarged.    (Sciamopa*  Gill.) 

897.  S.  Jacob!  (Sreind.)  J.  &  G. 

Body  moderately  elevated;  mouth  moderate,  rather  inferior;  maxil- 
lary reaching  middle  of  eye ;  outer  row  of  teeth  in  each  jaw  slender, 
somewhat  enlarged,  those  in  upper  jaw  much  larger  than  in  lower;  pre- 
opercle  finely  serrate.  Dorsal  si)ines  very  slender,  the  fourth  half  length 
of  head,  higher  than  the  soft  rays ;  second  anal  spine  more  than  twice 
as  strong  as  dorsal  spines,  as  long  as  from  middle  of  eye  to  edge  of 
opercle,  lower  than  the  soft  rays.  Caudal  truncate  or  slightly  concave ; 
pectoral  shorter  than  ventrals,  the  first  ray  of  the  latter  beiug  filamen- 
tous. Scales  on  body  and  head  ctenoid.  Silvery  gray,  darker  above ; 
three  dark  brown  longitudinal  stripes  along  sides,  the  lower  broadest, 
extending  from  eye  to  middle  of  caudal,  tbe  middle  one  running  to  upper 
edge  of  tail,  the  upper  to  soft  dorsal;  below  these  stripes  are  some- 
times feebler  ones,  besides  brownish  lines  following  the  rows  of  scales ; 
fins  plain,  more  or  less  punctulate;  markings  i.robably  less  distinct  in 
the  adult.  Head  3;  d.pth  3.  D.  X-I,  27;  A.  U,  8;  scales  ll^G-16. 
San  Diego,  California.    {Steindachner.) 

{Corrina  {Johniua)  Jacohi  Steind.  Ichth.  Beitriigc^  viii,  3,  1879. 

4 

S98*  H.  OCellata  (L.)  Gthr. — Ch4jpni\cl  Lass;  Bed  Jlorsc;  lied  Dasn, 

Grayish  silvery,  iridescent ;  scales  with  dark  spots  forming  faint  ir- 
regular undulating  sti  ipes ;  upper  part  of  base  of  caudal  with  an  oval 
black  spot  as  large  as  the  eye,  bordered  by  white  or  orange,  this  siK)t 
often  duplicated.  Body  ratber  elongate,  not  much  elevated,  compressed 
behind,  an  almost  even  curve  from  snout  to  base  of  dorsal ;  preopercle 
distinctly  serrate;  eye  large,  IJ  in  snout,  5 J  in  head;  gill-rakers  short 
and  thick ;  mouth  large,  maxillary  nearly  reaching  the  posterior  mar- 
gin of  the  orbit.  Caudal  truncate ;  second  anal  spine  rather  strong,  two- 
thirds  as  long  as  first  ray;  pectoral  fins  very  short,  not  reaching  half 
way  to  anal.    Lower  pharyngeals  narrow,  with  conical  teeth.    Head  3^ ; 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  Id63, 30:  type  Peroa  ocellaia  L.  (,<$Kia\va^^vQ^\^i^\ 
^,  appearance.) 
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depth  3 J.    D.  X-I,  25;   A.  II,  8;   Liit.  1.  50.    Cape  Cod   to  Mexico; 
common  southward;  known  at  sight  by  the  peculiar  caudal  spot^ 

(Perca  ocellata  L.  SyKt.  Nat.:  Corritia  octUuta  Cuv.  «S:  Viil.  v,  134 :  Corrina  ocellata 
Holbrook,  Ich.  S.  C.  IHGO,  130;  GiintluT,  ii.  'ic'J.) 

dd.  Outer  teeth  in  upper  jaw  s(*areely  larj^er  tliau  others ;  h>wer  pharyngeals  enlarged, 
their  teeth  paved.     {Roncador*  J.  &  G.) 

809.  S.  Stearn$ii  fSt^indachner)  .Tor.  &  G ill).— i?o«ort<for. 

Grayish  silvery,  with  bluish  lustre,  some  streaks  of  dark  points  along 
the  rows  of  scales ;  breast  and  belly  with  two  dusky  lengthwise  streaks; 
a  very  conspicuous,  large,  jet  black  spot  at  base  of  pectoral,  including 
the  axil  and  the  base  of  the  fin  ;  fins  grayish,  with  dusky  shades;  inside 
of  mouth,  branchiostegals,  and  peritoneum  mostly  black.  Bo<ly  oblong, 
hein'y  forward,  the  shoulders  elevated  and  the  profile  steep;  month 
rather  large,  maxillary  reaching  beyond  middle  of  eye.  Teeth  in  both 
jaws  in  a  broad  villiform  band,  the  outer  row  scarcely  enlarged;  no 
canines;  preopercle  strongly  dentate;  gill-rakers  slender,  rather  short; 
lower  pharyngeals  broad,  the  teetli  mostly  paveil;  eye  large.  Spinous 
dorsal  not  much  elevated ;  second  anal  spine  shortish,  about  half  the 
height  of  the  soft  rays,  very  stout;  pectoral  elongate,  reaching  much 
past  the  tips  of  the  long  ventrals ;  caudal  fin  lunate,  the  upper  lobe 
the  longer.  Hea-d  3§ ;  depth  3.  D.  X-I,  24 ;  A.  II,  8;  Lat.  1.  CO.  L.  30 
inches.  Coast  of  California,  north  to  Point  Concepcion ;  a  large  and 
valued  food-fish,  singularly  distinguished  by  its  black  pectoral  spot. 

{Corvina  stearnm  Steiudachuer,  Ichthyol.  Beitriige,  iii,  1875,22:  Boncador  atearnn 
Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  Irt80,  *28.) 

cc,  Preopercle  with  an  entire,  membranaceous  border. 
d.  Dorsal  with  less  than  30  8oft  rays.     (5cicpnat.) 

900.  8.  saturna  (Grd.)  J.  &  O.—Red  Roncador. 

Blackish,  with  coppery  lustre;  each  scale  with  a  cluster  of  dark 
points;  a  dark  opercular  patch;  fins  rather  dark;  belly  silver^',  but 
dusted  with  dark  specks.  Body  oblong,  with  the  antedorsal  region 
convex  and  the  profile  nearly  straight.  Maxillaries  not  reaching  to 
posterior  border  of  eye.  Teeth  in  lower  jaw  in  a  broad  villiform  band : 
upper  jaw  with  a  similar  band,  in  front  of  which  is  a  single  row  of  large 
teeth;  lower  pharyngeals  narrow,  with  conical  teeth.    Gill-rakers  short 


•Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  28:  type  Corvina  stearim  Steindach- 
ner.  (S[»aiii8h  roncador^  grunter.)  This  is  perhaps  a  valid  genns,  distingnishecl  ftom 
SciitHa  by  its  large,  paved  pharyngeals,  resembliug  those  of  PogoKiaa,  but  not  united. 

i=Con'ina  Cuvier,  Regne  Anim.  ed.  2,  ii,  173,  1829:  type  Sci€dna  niffra  B]och= 
Sciccna  umbra  L.  None  of  the  species  of  the  group  called  Scicma  by  Cavler  were  known 
to  LinnndWi. 
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d  thick.  Scales  on  liead  ctenoid.  Second  anal  spine  very  stout, 
Eurly  as  high  as  the  soft  rays;  caudal  fin  slightly  lunate.  Head  3^; 
|>th  2f.  D.  X-I,  23;  A.  II,  7;  Lat  1.  55.  Pacific  coast,  north  to 
'  int  Goncepcion. 

^mblodom  satumw  Grd.  U.  8.  Pac.  B.  R.  Surv.  Fisli.  93:  Bhino9cion  satumut  QiU, 
»c.  Acad.  Nat.  Sci.  Phila.  1831,  85:  Corvina  $aturna  Gttnther,  ii,  998.) 

Donsal  with  more  than  90  soft  rays.    {Pareque§*  Gill.) 

1*  Hm  acnni^nata  (Bloc^  &  Scl^neider)  J.  &X}. 
Everywhere  blackish,  with  traces  of  about  10  narrow  horizontal 
*««aks  along  the  sides;  spinous  dorsal  quite  black.  [Young  specimens 
Uowish,  with  7  or  8  straight  longitudinal  dark  bands  about  as  wide  as 
3  interspaces ;  dorsal  fin  similarly  banded.]  Form  of  8.  satumaj  the 
^k  somewhat  elevated,  the  profile  steep  and  nearly  straight  from  the 
^  of  the  conical  and  rather  pointed  snout  to  the  base  of  the  dorsal, 
outh  not  large,  the  maxillary  extending  to  below  the  middle  of  the 
^e.  Lower  jaw  included;  both  jaws  with  broad  bands  of  villiform 
Qth,  the  anterior  series  in  the  upiier  jaw  considerably  enlarged.  Scales 
a  the  h6ad  scarcely  ctenoid  above,  cycloid  on  the  cheeks.  Gill-rakers 
lort,  rather  stout.  Pectorals  very  short,  not  reaching  half  way  to  the 
ps  of  the  ventrals,  and  but  half  way  to  the  anal;  as  long  as  from  the 
lout  to  the  edge  of  the  preopercle;  anal  fin  small,  its  tip  not  reaching 
>  the  last  ray  of  the  second  dorsal,  its  spine  robust,  nearly  as  high  as 
16  fin,  half  the  length  of  the  head;  first  dorsal  small,  with  slender 
dues;  second  dorsal  very  long,  its  tip  nearly  reaching  caudal.  Eye 
rther  large.  Head  3J;  depth  3:  D.  IX,  I,  36;  A.  II,  7;  Lat.  1.  53. 
^est  Indies  to  Florida.  Here  described  from  a  ^)eeimen  lately  taken 
T  Mr.  Silas  Steams  at  Pensacola,  Fla. 

(^Grammisies  acuminatus  Bloch  Sl  Schn.  1801, 184 :  Equea  acuminata  Gttnther,  ii,  280: 
vreque  ocu^minatM  Gill,  1.  c.) 

997.— LIOSTOMUS  Lac^pMe. 

Spots. 
'Ao9Umu9  Lac^pMe,  Hist.  Nat.  Puiss.  iv,  439,  1802:  type  LioBtomu» xanthuru9  Lac.) 

Body  oblong,  ovate,  the  back  compressed.  Head  obtuse.  Mouth 
nail,  horizontal,  the  upper  jaw  with  a  band  of  feeble  teeth,  the  lower 
9arly  or  quite  toothless;  lower  pharyngeals  separate,  the  teeth  paved, 
reopercle  with  a  membranaceous  border.  Dorsal  spines  10,  slender, 
itfaear  high,  the  last  connected  with  the  soft  rays;  anal  spines  2,  the 

*Gtll,  in  Goode,  Ball.  U.  8.  Nat.  Mus.  1870,  v,  50:  type  GrammUiet  acwninabM  Bloch 
Sohneider.    (ira/sai  near:  E^iie*.) 
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second  not  large;  eixiulal  fin  einar;^iniite.  Gill  inembnines  sli/a:btly  con- 
nected; gill-rakL»rs  slender,  (^.s-"^,  smooth;  -rr-i/ia,  mouth — the  month 
having  been  originally  described  as  toothless.) 

902.  El.  xanthiiriis  LiH..— .S>W;  r,o^yUj:  miwift;  La  Faifitf*. 

Bluish  above,  gravish  silvcrv  lu'low  ;  sides  with  about  JT*  dark  bands, 
extending  from  tlie  dorsid  ohli(int*l.v  forward  to  below  tlu?  lateral  lin«': 
a  distinct  round  dark  liumend  spot;  tins  plain  olivaceous;  caudal  not 
yellow.  Protile  steep ;  snout  blunt  and  giblxms;  interorbital  region 
narrow.  Fins  small,  the  sjnnt^s  weak;  second  anal  spine  about  half 
as  long  as  the  long(»st  soft  ray:  ni»per  lobe  of  caudal  longest.  Head 
3.J;  depth  3.  1).  X,  I,  32:  A.  II.  12;  Lat.  1.  GO.  L.  12  incLes.  Cai>e 
Cod  to  Florida  ;  a  valuable  food-fish  southwanl. 

(LacoiHMk',  iv,  4:i'.>:  (iill.  Proc.  Aciid.  Nat.  Sci.  Phila.  lHr>3,  32:  Uomoprion  xauthnrnn 
Ilolbnjok,  Irh.  S.  C.  I'r^oO.  Kil:  Sn(vun  xauthiiruH  (itiutluT,  ii,  28j^:  Mugil  obliquuh 
MiU'bill,  Trflnn.  Lit.  :iii<l  riiil.  Soi-.  N.  Y.  i,-40r):  Lioiftumn8  obliqumt  Ilcilbrook,  Irli. 
S.  C.  IsGO,  KiO:  »NY/(rw<J  ohli(jtia  (iiiiitluT.  ii,  •2>^"^:  LiiofttomuH  humernUtt  and  raMthMrn* 
C.  &,  V.  141,  14'i.  TIm*  jilh'irtMl  s|M»rirs  *'o/W///«m8*'  jhuI  ^'xanihiirus'^  lUflVrr  in  color. 
^^xanUiurufi^*  beinj;  plain  jjjoldfu,  witbout  spot.**  or  burs;  tail  yellow;  probably  ba«e«l 
ou  fiuled  luuHCMiui  »pc'riiuons.) 

'29§.-OENVO.^EiTIi:S  Gill. 
(Gill,  Proc.  Aca<l.  Nat.  Sr-i.  IMiila.  ISC)},  87:  typo  TAo'itomm  lineatus  Ayro8.) 

Body  elongate,  moderately  compressed,  the  back  little  elevateil. 
Head  oblong,  the  snout  abruptly  decurved.  Eyes  moderate,  anterior. 
Pi-eopercle  with  a  crcmilated  membranaceous  edge.  ^louth  rather 
large,  subterminal,  somewhat  oblique.  Lower  jaw  witb  several  very 
small  barbids  and  with  a  few  large  pores.  Teeth  equal,  in  villifonu 
bands,  the  anterior  series  scarcely  enlarged.  First  dorsal  with  about 
13  spines;  anal  with  2  spines,  the  second  short  and  feeble;  caudal 
emarginate.  Pharyngeal  bones  and  teeth  as  in  Micropogon,  Air-bladder 
simple.  Gill-rakers  slender,  rather  long.  Size  small,  {r^^o^^  lower 
jaw;  vr>a,  barbel.) 

903.  O.  lineatiis  (Ayres)  OiW,— Little  Uoncador. 

Silvery  with  brassy  lustre  and  black  punctulations,  these  forming 
faint  oblique  dark  lines  along  the  rows  of  scales ;  fins  yellowish  ;  axil 
black.  Head  conic,  rather  blunt;  maxillary  reaching  slightly  beyond 
middle  of  pupil.  Barbels  5-8,  minute,  on  the  inner  edge  of  each  dentaiy 
bone.  Anal  spines  very  small,  the  second  not  half  the  height  of  the 
soft  rays ;  pectorals  and  ventrals  moderate,  not  reaching  vent }  caudal 
concave.     Head  3J;  depth  3^.     D.  XIII,  I,  22;  A.  II,  11  j.  Lat  L  55. 
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li.  10  inches.     Pyloric  cceca  8 ;   air-bladder  simple*     Coast  of  CaLfor* 
nia;  very  common. 

(Lio9iomu$  Uneatiu  Ayree,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  25, 1B55;  Glrard,  U.  S.  Pao. 
B.  R.  Sarv.  Fish.  99:  Scicsna  hneata  GUuther,  ii,  288.) 

999.— miCBOPOGOnr  Cuvler  &  Valenciennes. 

Croakers. 

(Cav.  &  Val.  Hist.  Nat.  Poiss.  v,  213,  1830:  type  Micropogon  Hneatus  C.  &  Y,  =  Peroa 
undulata  L'.) 

Bo<1y  moderately  elonfjate,  compressed,  somewhat  elevated.  Pre- 
oi>ercle  strongly  dentate.  Teeth  in  villifox:m  bands,  the  outer  row  in  the 
upper  jaw  enlarged ;  lower  jaw  with  a  row  of  minute  barbels  on  each 
side.  Second  anal  spine  moderate.  Caudal  fin  double  truncate.  Lower 
pharyngeals  narrow,  distinct,  with  conical  teeth.  Gill-rakers  moderate, 
rather  slender.  Air-bladder  with  long  horns,  (/uxpd^j  small ;  ttoJ^wv, 
beard.) 

904.  H.  UUdulatUS  (L.)  C.  &  Y.— Croaker. 

Color  grayish-silvery,  with  bright  reflections ;  sides  and  back  with 
narrow,  irregular,  undulating  lines  of  dots;  dorsal  fins  with  three  lines 
of  dots  along  base.  Body  rather  elongate,  slightly  elevated,  the  back 
soooewhat  compressed.  Hea<l  long,  the  snout  x)rominent,  not  strongly 
convex.  Mouth  rather  large,  nearly  horizontal,  the  maxillary  reaching 
to  front  of  eye.  Eye  2  in  snout.  Preopercle  strongly  serrate ;  the 
spines  near  angle  diverging.  Dorsals  nearly  separate,  the  first  high; 
pectorals  moderate,  nearly  reaching  tips  of  ventrals ;  ventnil  filament- 
ous; anal  inserted  nearly  under  middle  of  second  dorsal;  the  second 
spine  rather  weak,  shorter  than  snout,  one-third  length  of  head.  D.  X, 
I,  27 ;  A.  II,  8;  Lat.  1.  60;  cceca  8.  Head  3 J ;  depth  3 J ;  eye  5  in  head, 
rather  less  than  interorbital  width.  L.  12  inches.  New  York  to  West 
Indies;  common  southward. 

iPeroa  undulata  L.  Syst.  Nat. ;  Cuv.  &  Val.  v,  219 ;  Holbrook,  Icli.  8.  Car.  1860, 146; 
GUnther,  ii,  271 :  Micropogon  lineains  Cuv.  &  Val.  v,  215.) 

800.— irniBRINA  Cuvier. 
(CnTier,  R5gne  Anlm.  ed.  1,  297, 1617:  type  Scictna  cirrhosa  L.) 

Body  moderately  elongate;  back  somewhat  arched.  Head  oblong, 
with  the  snout  thick  and  protuberant.  Month  almost  horizontal,  of 
moderate  size.  Preoperculum  with  its  bony  margin  finely  serrate. 
Lower  jaw  with  a  single  thickish  barbel.  Teeth  in  villiform  bands, 
tbe  oatermost  in  the  npper  jaw  somewhat  enlarged.    Anterior  dorsal 


57C      CONTRIBUTIONS   TO   NORTH    AMERICAN    ICHTHYOLOGY — IV. 

with  alioiit  10  spinos;  aual  fiii  with  2  spiiuvs,  the  second  not  very  small. 
Caudal  lunate  or  truuoate.  Oill-rakors  iionnal,  but  short.  Air-bladder 
present.  In  most  warm  seas.  (Latin,  ?^w/«a,  shade;  the  name  M«frra 
wa«  used  for  the  typical  species  by  early  writers.) 

a.  SidoH  without  vtTtical  1.tur.s. 

905*  l=.  roncador  .Tor.  &  r;ill>. —  Ytllow-finfird  lioncador, 

Bright  silvery,  bluish  above,  with  brassy  reflections;  sides  with  nar- 
row, distinct,  undulating  streaks  of  deep  olive,  running  from  the  head 
and  pectoral  region  upward  and  backward,  with  some  abrupt  curvatures, 
to  the  base  of  the  dorsal  fin,  sometimes  alternating  with  lines  of  spots; 
no  vertical  bars;  cheeks  pure  white;  fins  mostly  yellow;  peritoneum 
black.  Btxly  ellipticiil-elongate,  the  bi\ck  somewhat  elevated,  the  cnr\'e 
from  snout  to  dorsal  regular.  Head  conical,  bluntish.  Mouth  horizon- 
tal, the  maxillary  extending  to  beyond  front  of  pupil;  eye  moderate,  U 
in  snout,  5^  in  head,  1^  in  intcrorbital  width.  Caudal  lunate,  the  upper 
lobe  the  longer.  Second  anal  spine  strong,  2.J  in  head,  a  little  shorter 
than  third  dorsal  spine.  Pectoral  short  and  small,  not  reaching  tii>s  of 
ventrals,  and  not  half  way  to  vent ;  its  length  IJ  in  head.  Head  3J: 
depth  3i.  D.  X-1, 27 ;  A.  II,  7 ;  Lat.  1.  58.  L.  15  inches.  Point  Coneep- 
ciou  to  Panama  abundant;  one  of  the  handsomest  of  the  Seisenoids. 

(.lor.  «1.  (»ill).  Proc.  U.  S.  N:it.  Mns.  1881:   Vmh-ina  undulata  Steiiulachuer,  Ichihvol. 
BeitiUj;e,  iii,  '21,  l^75;  not  of  Gir»ni.) 

aa.  Sides  with  vertical  bam. 

906.  U.  brousAOiieti  Cuv.  Sl  Val. 

Body  with  about  9  dark  cross-bands,  besides  undulating  streaks 
along  the  rows  of  scales ;  spinous  dorsal  blackish.  Body  rather  stout, 
the  back  somewhat  elevated;  maxillary  extending  to  pupil ;  preoperele 
finely  denticulate  on  its  bony  edge ;  barbel  short  5  pectoral  fins  short 
and  small,  not  reaching  to  tips  of  ventrals  nor  half  way  to  vent; 
caudal  truncate;  second  anal  spine  thick,  f  the  length  of  the  head. 
Eye  3^  in  head.  Head  3 J ;  depth  3.  D.  X-1, 28 ;  A.  II,  7  j  scales  5-48- 
10.    West  Indies,  north  to  East  Florida. 

(Cuv.  &  Val.  V,  l«7;  Giiuther  ii,  277;  Jordan,  Proc.  U.  8.  Nat.  M08.  1880,  17:   r»- 
brina  coroidea  Cuv.  &  Val.  v,  187.) 

303.— IVIE^ITICIBRUS  GiU. 
King-jUh, 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1961,  86:  type  Perca  albumu$  L.) 

Body  comparatively  elongate,  little  compressed;  head  long,  sobooDiCy 
the  bluntish  snout  considerably  projecting  beyond  the  month;  moath 
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t»«ll,  horizontal,  both  jaws  with  bands  of  villiforra  teett,  the  outer 
^"^  in  the  upper  jaw  more  or  less  enlarged ;  chin  with  a  single  stout- 
L  bai'bel;  preopercle  with  its  membranaceous  edge  serrulate;  gill- 
c«rs  short,  tubercular;  dorsal  spines  high,  slender;  second  dorsal 
1^  and  low;  caudal  fin  with  the  lower  angle  rounded,  the  upper 
^rp;  anal  fin  with  a  single  weak  spine;  no  air-bladder.  Lower  pha- 
:^£eal8  separate,  small,  with  sharp  teeth.  Species  numerous  in  Amer- 
XI  waters.    (Latin,  mentumj  chin;  cirrus,  barbel.) 

Outer  row  of  teeth  in  upper  jaw  not  greatly  enlarged. 

*9.  lfE.nel»UloSUS(Mitchni)Gil].->TrAf/tti//;  Kipg-Jish;  Barb. 

bright  grayish  silverj^,  with  irregular  dark  bars,  those  in  front  run- 
1^  obliquely  backward  and  downward,  those  behind  obliquely  forward 
i  downward ;  fins  all  dusky.  Body  elongate,  terete,  but  little  com- 
^^sed;  snout  very  blunt;  profile  evenly  curved;  eyes  very  small, 
>iit  2  in  snout;  outer  teeth  not  much  enlarged;  pectoral  fins  short 
i  broad,  scarcely  reaching  tips  of  ventrals,  1 J  in  head ;  ventrals  If  in 
BMl;  dorsal  fins  scarcely  connected;  spinous  dorsal  high,  its  height 
c^e-fourths  length  of  head;  anal  spine  very  weak,  less  than  half  the 
ight  of  fin.  Head  3f  in  length ;  depth  4|.  D.  X-I,  26 ;  A.  I,  8 ;  Lat. 
sibout  68.  Gape  God  to  Gape  Hatteras ;  common  northward ;  an  im- 
Want  food-fish. 

[Scia>na  nehulosa  Mitcli.  Trans.  Lit.  and  Philos.  Soc.  N.  Y.  i,  403,  1815 :  Umbrina  neb- 
tofa  Giintber,  ii,  275.) 

08.  HI.  litloraliS  (nolbrook)  QUI.— Surf  Whiting. 

This  species  is  said  to  be  distinguished  from  M.  alburnum  by  the  plain 
[very  color  and  the  absence  or  reduction  of  the  outer  series  of  larger 
Bth.  Form  entirely  similar  to  that  of  M,  alburnus.  D.  X-I,  27 ;  A.  1, 0. 
last  of  South  Garolina.    (Solbrook.) 

Umhrina  littoraUa  Holbrook,  Icb.  S.  Car.  1H60, 144 :  Umbrina  IWoralU  Gttniber,  ii,  276. ) 
.  Cater  row  of  teetb  in  upper  jaw  mucb  enlarged. 

^«  in.  alburDUS  (Linn.)  Gill. — Whiting. 

Silvery,  faintly  clouded  along  the  back  and  sides,  these  marks  form- 

j  dusky  bars,  running  obliquely  forward  and  downward  to  below 

B  lateral  line,  sometimes  obsolete.    Body  elongate,  rather  slenderer 

an  in  nebuloaiM;  back  slightly  arched;  belly  nearly  straight.    Snout 

oad,  depressed,  and  bluntish,  protruding  beyond  the  mouth.    Outer 

5th  of  upper  jaw  very  strong.    Maxillary  reaching  to  below  middle  of 

B  small  eye.    Third  dorsal  spine  highest,  less  than  half  the  length  of 

B  soft  dorsal,  and  two-thirds  the  length  of  head ;   pectorals  broad, 
Bull-  Nat.  MuB-  No.  16 37 
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rather  Ion  *^,  tlieir  tips  roacliiu;xl><\yon(l  ventnils,  their  leu  jfth  If  in  liea*!; 
veiitrals  2  in  head.  Head  3^  in  K'n^^th ;  depth  about  4.  D.  X-1,  L'r> :  A. 
I,  7;  Lat.  1.  <m.     South  Athmtic  coast  of  United  Stat4?8. 

{Percn  alhuruus  Linn.  Syst.  Nat.:   I'mhr'nta  alhurnHi*  (iinithor,  ii»27r»:    fmhrima  alhur- 
nm  Holl».  Lli.  S.  C.  1H.U»,  lo7:    I'mhriiia  ^thaUnui  (Jiranl,  Mox.  Hound.  Surv.  Icbth. 

910.  :?I.  nndnlalus  ((ird.)  Oill.— ^".'/^"•a:  ''SHcker'\ 

S<x)ty  grayish,  with  brij^ht  relh'ctions,  the  back,  all  the  tins,  and  under 
side  of  the  head  dusky  with  dark  points;  undulating  Hues  alonj^^tnides  run- 
ning ui)ward  and  ba<*kward ;  back  often  with  vei'j'  faint  dark  cross-bars. 
Body  elongate,  the  bi:ek  not  i^evatinl.  Head  bluntish.  Eye  small.  IM 
in  snout,  7  in  head,  the  maxillary  scarcely  extending  to  its  front.  Ante- 
rior teeth  of  upper  jaw  strong.  First  diirsal  high,  its  longest  spine 
reaching  \yA^{  front  of  secouil  dorsal ;  anal  small,  neai-ly  under  the 
middle  of  secon<l  dorsal,  H  in  head;  pectoral  fins  reaching  jjast  tips 
of  ventrals  nearly  to  vent,  their  length  1^  in  head.  Head  4;  depth  4. 
D.  X-I,  20;  A.  T,  8;  Lat.  1.  <>().  L.  IS  inches.  Pacific  coast,  from  Pan- 
ama north  to  Point  Concei)cion;  abundant. 

{Vmhrina  undiilata  Giranl,  Proo.  AcsmI.  Nat.  Sci.  Philn.  It54,  14H,  and  iu  IT.  S.  P»<*. 
R.  R.  Siirv.  Fish.  101  (tin?  tyiH',  a  very  young  specimen,  exaiuined  by  us):  Umbrina 
.doii//«/«  Glint biT,  Pr(»c.  Zoiil.  .Sue.  London,  18()4, 146.) 

302.— L.ARI:TIUS  Cuvier  &  Valcncieiincs. 
(CuvitT  &  Valoncirnnes,  Hist.  Nat.  Poisa.  v,  145,  1830:  type  J^rimus  brericejM  C.  «1  V.) 

P>ody  oblong,  compressed ;  snout  very  short  and  bhmt ;  mouth  verA* 
•oblicpie,  large,  the  lower  jaw  projecting ;  teeth  vSmall,  in  villiform  bands: 
no  barbels;  preopercle  finely  serrated;  pseudobninchije  present;  air- 
-bladder simple;  vertebne  as  usual;  lower  pharyngeals  distinct,  with 
l)OLnted  teeth;  doi*8al  fins  connected,  the  first  mo<lerate,  the  second  long: 
anal  fin  very  small,  placed  well  back,  proviiled  with  3  spines ;  caudal 
fin  convex.  (An  ancient  name  of  some  fish,  from  Xap6':j  pleasant,  dainty.) 

1>11.  JL.  faseiatus  Holbrook. 

Silvery  gray,  clouded  above ;  sides  marked  with  about  7  nearly  ver- 
tical dusky  bars,  running  from  the  back  to  below  the  lateral  line.  Body 
obknig,  compressed,  ventral  outline  nearly  straight,  dorsal  outline  consid- 
erably arched ;  snout  very  short,  mucli  less  than  the  diameter  of  the 
large  eye ;  mouth  large,  very  oblique,  maxillary  nearly  reaching  pos- 
terior margin  of  orbit;  tip  of  mandible  on  level  of  lower  part  of  papil; 
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I  anal  spino  small;  pectoral  fin  short  and  caadal  sabtrancate. 
3J  5  depth  about  3.  D.  X-1, 24 ;  A.  II,  6;  Lat.  L  about  02,  {HoU 
I    South  Atlantic  coast  and  southward ;  rare. 

)T00k,  Ich.  S.  C.  1860,  154;  Gttnther,  ii,  269.) 

808.-ATRA€TOS€ION  Gill, 
roc.  Acad.  Nat.  Sci.  Phila.  1832,  18:  type  OtolUhus  (Bfuidens  Cuv.  &,  Yal.) 

I  genus  differs  from  Cynoscian  only  in  the  dentition,  the  bands  of 
yeing  somewhat  broader  and  some  of  the  teeth  near  the  middle  of 
)per  jaw  enlarged,  but  not  forming  canines.  The  species  are 
;  the  largest  of  the  Sdcenidce^  and  as  food-fishes  they  are  among 
St.    (arpaxTO'Zj  a  spiudlc ;  ffxiovj  ScisBua.) 

L.  noblle  ( Ayres)  Gill.— IFAtte  Sea  Bom;  Sea  Trout;  Cwrtint^, 

I  silvery,  bluish  above;  everywhere  punctulate;  young  with  obscure, 
cro§s-bars;  axil  and  fins  dusky.  Body  elongate-elliptical,  not 
compressed;  head  slender,  conical,  the  snout  rather  pointed;  mouth 
lal,  oblique,  the  lower  jaw  the  longer;  maxillary  reaching  to  be- 
)upil;  premaxillary  in  front  on  the  level  of  the  orbit;  teeth  in 
jaw  enlarged  and  in  a  single  row  laterally,  anteriorly  smaller,  in 
d  patch,  the  inner  series  in  both  jaws  reflexed  and  movable ;  upper 
th  about  two  series  on  sides  forming  a  broad  cardiform  patch  in 
a  few  of  the  teeth  near  the  middle  of  the  jaw  enlarged  but  not 
-like ;  gill-rakexs  moderate,  very  strong ;  scales  very  thin,  weakly 
1 ;  anal  spines  2,  weak,  the  first  sometimes  obsolete ;  fins  low, 
al  not  reaching  half  way  to  vent ;  caudal  lunate,  the  upper  lobe 
tlly  longest.  Head  3J ;  depth  4.  D.  X-I,  21 ;  A.  II,  9 ;  Lat.  I. 
)es);  more  than  100  series  of  scales.  Pacific  coast  north  to  JSau 
isco;  one  of  the  largest  and  most  valuable  of  our  Scisenoid  fishes, 
ng  a  weight  of  60  to  70  pounds.    The  flesh  is  firm  and  rich. 

iiM  nohilis  Ayres,  Proc.  Cal.  Acacl.  Nat.  Sci.  1860,  78 ;  Gill,  Proc.  Acad.  Nat.  Sci, 
862,  18 :  Otolxthus  californensia  Steindachner,  Ichth.  Beitrage,  iii,  31,  1875,  the 
>r  "Sea  Trout.") 

804.— €T1¥0S€I01¥  Gill. 

Weak-fishes, 

(Ccstreus  Gronow ;  not  of  C.  &  V.) 
roc.  Acad.  Nat.  Sci.  Phila.  1801, 49 :  type  Johniiis  regaliSy  Bloch.) 

y  elongate,  little  compressed;  the  back  not  elevated.  Head 
1,  rather  pointed.  Mouth  larger  than  in  our  other  Scisenoids;  the 
jaw  projecting.    Maxillary  very  broad.    Teeth  sharp,  not  closely 
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set,  in  rather  narrow  bands ;  the  lower  jaw  without  canines ;  upper 
jaw  with  two  long  canines, one  of  which  is  sometimes  obsolete;  lateml 
t^eth  of  lower  jaw  larger  than  anterior.  Preopercle  with  its  mem- 
branaceous edge  serrulate,  the  bone  entire.  Lower  pharyngeal  bone^ 
separate,  their  teeth  a]l  pointed.  Gill-rakers  strong,  rather  long.  Ver- 
tebraB  about  14-flO  (instead  of  10-fl4  as  in  Scicenoids  genemMy). 
PseudobrauchijB  well  developed.  Dorsal  spines  slender ;  anal  spines  1 
or  2,  very  feeble ;  second  dorsal  long  and  low ;  caudal  fin  subtmncate  or 
lunate.  Large  fishes  chiefly  of  the  waters  of  America,  closely  related  to 
the  Old  World  genus  OtolithuSj  from  which  they  are  distinguished  by  the 
absence  of  canines  in  the  lower  jaw.  All  of  them  rank  high  as  food- 
fishes  ;  the  flesh  is  rich,  but  tender  and  easily  toni ;  hence  the  popular 
name  of  Weak  fishes,  {xuwvj  dog;  trxwv^  Sciaana;  the  modem  Greek 
name  of  Umbrlna  cirrUosa.) 

a.  Anal  spiucs  2. 

918*  €•  parvipinne  Ayres. — Blue-fish;  Corvina, 

Clear  steel-blue  above,  without  stripes  or  spots,  silvery  below;  a 
narrow  dusky  shade  along  the  sides  below  the  lateral  line ;  axil  dusky; 
lower  fins  yellowish  with  dusky  shading;  upper  fins  dark ;  the  second 
dorsal  dark-edged.  Body  elongate,  compressed,  little  elevated.  Head 
conic,  rather  pointed.  Mouth  large,  the  maxillarj^  extending  to  beyond 
the  pupil.  Eye  large,  a  little  shorter  than  snout,  6  in  head.  Teeth 
moderate,  in  a  rather  broad  band;  canines  very  long  and  strong,  usually 
but  one  present.  Fins  rather  low ;  caudal  lunate ;  pectoral  short,  not 
reaching  to  the  tips  of  the  ventrals.  Gill-rakers  strong,  rather  long. 
Head  3J;  depth  4 J.  D.  IX-I,  23;  A.  H,  10;  the  first  anal  spine  ex- 
tremely small.  Lat.  1.  with  75  tubes ;  the  number  of  scales  about  95. 
L.  30  inches.  Pyloric  coeca  3.  Air-bladder  long,  with  two  appendages. 
Coast  of  California  and  Mexico,  chiefly  south  of  Santa  Barbara.  An 
excellent  food  fish. 

( Ayrcs,  Proc.  Cal.  Acad.  Nat.  Sci.  1861, 150 :  Otolithus  magdaJencBy  St^odachneTy  Ichth. 
Beitriigo,  iii,  1875.) 

aa.  Anal  spiue  ningle. 

c.  Back  uniform  silvery  white,  without  dark  spots  or  blotches. 

914.  €•  nothum  Holb.— JTMfe  Trout;  Sea  Trout 

Uniform  bright  silvery,  bluish  above.  Body  elongate,  little  compress- 
ed. Back  more  arched  than  in  the  other  species.  Mouth  moderate, 
oblique;  lower  jaw. longest;  maxillary  reaching  opposite  middle  of  C|fe. 
Eye  large,  about  as  long  as  snout.    Head  3^;  depth  3|.    D.  X-Iy  28  (X* 
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I,  25,  Ounther) ;  A.  I,  10 ;  Lat.  1.  about  68.    (Holhrook.)    Coast  of  South 
Garoliua  and  southward. 

{Otomhw  nothus  Holbrook,  Icb.  S.  C.  1860, 134:  OioUthus  nolhus  GUnther,  ii,  308.) 
<x.  Back  irre^lorly  speckled  and  blotched,  the  spcits  forming  amlulating  Btreaks. 

915.  €•  reirale  (Bloch  &  Schneider)  G\\\,— Weak-fish ;  Squeteague;  Gray  Trout 

Silvery,  darker  above  and  marked  with  many  small,  irregular  dark 
blotches,  some  of  which  form  uisdnlatiug  lines  running  downward  and 
forward;  back  and  head  with  bright  reflections;  dorsal  and  caudal 
fLos  dusky ;  ventrals,  anal,  and  lower  edge  of  caudal  yellowish,  some- 
times speckled.  Maxillary  reaching  to  beyond  pupil ;  teeth  shaq>,  in  nar- 
row bands.  Pectorals  short,  scarcely  reaching  tips  of  ventrals,  a  little 
more  than  half  length  of  head ;  longest  dorsal  spine  as  long  as  maxillary, 
not  half  length  of  head.  Head  3J  in  length ;  depth  4J.  Eye  about  1 J^ 
in  snout.  D.  X-I,  20;  A.  I,  13;  Lat.  1.  78.  Cape  Cod  to  South  Amer- 
ica; very  abundant,  and  highly  valued  as  a  food-fiah. 

(JohniusregaJis  BL  &  Schn.  1801,  75:  Otoliths  regalis  Holbrook,  Ich.  S.  C.  I860, 129: 
Otoliths  reqalis  Gttnther,  ii,  307.) 

9 : 6.  €.  Ihalassinum  (Holb.)  Gill. 

Silvery,  darker  above,  and  marked  with  many  interrupted  narrow 
dark  lines,  directed  from  back  obliquely  forwards;  belly  yellow,  the 
color  running  up  on  the  sides.  Body  longer  and  less  elevated  than  in 
the  preceding,  and  with  a  sharper  snout.  Head  3.J  in  length ;  depth 
about  4i.  D.  X-T,  26 ;  A.  I,  9.  South  Atlantic  coast  of  United  States. 
A  doubtful  species,  distinguished  from  C  regale  by  the  fewer  fin  rays. 

{OioUthus  thuloMinus  Holbrook,  Ich.  S.  C.  1860, 133;  not  Otolithus  tkalanHnus  GUn- 
thep,  iij  308.) 

bbh.  Back  and  upper  fins  with  many  conspicaous  round  black  spot-s. 
917.  €.  macalatam  (MitchiU)  Gni.^SpotUd  Sea  Trout. 

Bright  silvery,  darker  above ;  back  posteriorly  with  numerous  round 
black  spots  as  large  as  the  pupil ;  both  dorsal  and  caudal  fins  marked 
with  similar,  somewhat  smaller  spots,  much  as  in  a  trout ;  anal  dusky. 
Maxillary  reaching  to  post/Crior  edge  of  eye;  canines  moderate.  Long- 
est dorsal  spine  not  quite  half  the  length  of  the  head ;  pectorals  short, 
not  reaching  tips  of  ventrals,  not  half  length  of  head  ;  caudal  lunate. 
Head  3^ ;  depth  5.  Eye  large,  about  G  in  head.  D.  X-I,  25 ;  'A.  1, 10; 
Lat.  I.  about  90.    Virginia  to  Mexico ;  very  abundant  southward. 

(Lahrus  squeteague  var.  maculatus  Mitchill,  Trans.  Lit.  &  Phil.  Soc.  i,  396,  181.^>:  Oio- 
Uthus oaroUneusis  Cnv.  &>  Val.  ix,  475:  OtoUihHs  caroUncnsis  Holbrook,  Ich.  S.  C.  1860, 
72:  OtolUkms  oaroUnenets  Giinthcr,  ii,  30():  OioUthus  drummondi  Girard,  U.  S.  Mex. 
Bound  Sunr.  Icbtb.  1859, 13 ;  not  of  Richardson  ? .) 
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305.-SERIPIffriS  Avns. 
Qiu'cnJisJu's, 

(Ayros,  Prop.  ("al.  Acarl.  Nat.  Sci.  pt.  ii.  H»,  ISiil:  tyjic  Seriphua  po/ifiM  Ayrei*. ) 

Body  ohloii*^,  ('Oiiipressed,  i'ovored  with nither  liirge,  flecidiioiis,  ctenoiil 
sciilevS.  Head  dooj),  <'Oini)ressi'd,  cjiriiiated  behind,  d('pre.s8^4l  above  tlie 
eye.  Snout  bluntish,  Iowit  jaw  ])rojec-tin^.  Month  hir^je,  oblique.  Teeth 
small,  sharp,  sei)ar«ited,  in  narrovr  hands,  (lill  rakers  loiifr.  Pseudo- 
branchiae  present.  Preopereh*  with  its  membranaceous  edge  deiiticuIaU'il. 
Fins  fra<j:ile,  tlie  soft  ]>tn'ts  scaly;  dorsal  fins  well  apart,  tbe  second  un- 
usually small,  scarcely  lar*^i»r  than  the  anal,  which  is  unusually  large: 
anal  spines  2,  feeble ;  caudal  Jin  lunate.  Vertebrae  14+  10,  as  in  Otolith- 
ina\  Size  small,  {^riunpoq^  a  small  winged  insect;  also  a  kiud  of  worm- 
wood; the  allusion  not  evident.) 

918.  %•  ^olitWkH  kyvnA.— Queen-fish ;  K'nuj-fiHli. 

Bluish  above,  sides  and  below  bright  silvery,  iinely  punctate;  vei- 
tic^il  fins  all  pale  yellow^;  base  of  pe(*torals  blackish.  Body  oblong,  com- 
pressed. Dei)th  of  head  j  its  ](»ngth.  Mouth  very  large,  oblique,  the 
tip  of  the  mandible  on  the  level  of  the  pujiil,  the  broad  maxillary  reach- 
ing to  the  posterior  margin  of  the  pupil.  Teeth  small,  sharj),  sepaniteil, 
in  about  two  series  in  front  and  one  behiiMl.  Gill  rakers  §  diameter  of 
eye.  Scales  cttjuoid,  very  deciduous.  Spines  very  slender.  Soft  i>arts 
of  vertical  fins  largely  covered  with  snniU  deciduous  scales.  Dorsids 
Avell  sei)arated,  the  second  inserted  in  advance  of  the  anal,  which  ex- 
tends much  further  back;  caudal  concave;  pectorals  small,  barely 
reaching  tips  of  the  small  ventrals.  Flesh  very  tender.  Ilead  3^: 
depth  \\%.  D.  VIII-I,  20;  A.  H,  21 ;  Lat.  I.  about  (K).  L.  12-14  inches. 
Coast  of  California ;  very  abundant  southward;  north  to  San  Francisco. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  80,  1801 ;  (iiH,  Proc.  Acad.  Nat.  Sci.  Phila.  1^62. 

277.) 

Family  XCIL— GERRID.E. 

( The  Gerroids.) 

Body  oblong  or  elevated,  compressed,  covered  with  sx)aroid  scales; 
lateral  line  continuous ;  mouth  moderate,  extremely  protractile,  descend- 
ing when  protruded,  the  spines  of  the  premaxillary  extending  to  above 
the  eye,  closing  a  deep  groove  in  the  top  of  the  head ;  maxillaiy  with- 
out supplemental  bone,  not  slipping  uuder  the  very  narrow  preorbital: 
its  surface  silvery,  like  the  rest  of  the  head;  base  of  mandible  scaly, 
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• 

r  between  it  and  the  preorbital  to  permit  its  free  motion ;  both  jaws 
slender,  villiform  teeth ;  no  incisors,  canines,  nor  molars ;  no  teeth 
omer  or  palatines;  preopercle  entire  or  serrate;  sides  of  head 
';  nostrils  double,  round;  pseudobranchisB  concealed;  gill- takers 
'^j  broad ;  gill-membranes  separate,  free  from  the  isthmus ;  dorsal 
ngle,  continuous  or  deeply  notched,  the  spinous  and  soft  portions 
t  equally  developed,  with  a  scaly  sheath  along  the  base,  as  in  Em- 
cidw;  dorsal  spines  usually  9  or  10 ;  anal  usually  with  3  spines ;  the 
portion  of  the  fin  similar  to  the  soft  dorsal,  but  shorter;  ventral 
thoracic,  I,  6 ;  branchiostegals  6 ;  lower  pharyngeal  bonea  firmly 
ed,  with  a  suture;  air-bladder  present;  pyloric  coeca  rudimentaiy; 
dbrsB  10-14.  Oviparous.  Species  about  30,  inhabiting  the  tropical 
.  They  differ  considerably  in  form,  and  in  development  of  spines, 
probably  all  may  be  referred  to  a  single  genus.    * 

rridw  Gtinther,  iv,  <252-2(>4.) 

806.— OERRES  Cuvier. 
ier,  R^gne  Aiiim.  ed.  2,  ii,  1829:  type  Gerres  plumieri  Cuv.  &  Val.) 

laracter  of  the  genus  included  above.    (An  ancient  Latin  name  of 
b  similar  fish.) 

eopercle  serrate ;  second  spines  of  dorsal  and  anal  much  enlarged.    {Gerres,) 
.  O.  plnmieri  Cuv.  &  Val. 

illiant  silvery,  a  blackish  stripe  along  each  row  of  scales,  making 
it  12  streakSy  the  upper  concurrent  with  the  back  and  thus  strongly 
ed ;  fins,  except  the  pectorals,  dusky.  Body  compressed,  the  back 
\i  elevated,  the  profile  steeply  descending  and  somewhat  concave,  the 
t  rather  pointed ;  lips  full,  mouth  quite  small,  the  maxillary  reachiug 
}  of  the  pupil  of  the  large  eye,  which  is  longer  than  snout,  3^  in 
i;  three  rows  of  scales  on  cheek;  scales  large,  smooth,  adbei;ent; 
est  dorsal  spine  nearly  as  long  as  head,  longer  than  longest  anal 
3 ;  pectorals  narrow,  pointed,  reaching  past  tips  of  ventrals  to  anal ; 
al  forked;  ventral  with  a  large  accessory  scale.  Lat.  1.  conspicuous, 
»les  38.  Head  3J  in  length ;  depth  2.  D.  IX,  12 ;  A.  Ill,  9,  the  last 
not  much  higher  than  the  scaly  sheath.  West  Indies,  north  to 
ern  Florida. 

IV.  &  Val.  vi,  452;  GUnther,  iv,  253.) 

reopercle  entire;  second  spines  of  dorsal  and  anal  little  enlarged.    {Diaptenu* 

Rauzani.) 

, _ ' 

iapterus  Ranzani,  N.  Comm.  Ac.  Sc.  Bol.  1841 :  =  Eucinostomus  B.  &,  6.    {diaare- 
laving  the  fin  divided.) 
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920*  O.  arffenteus  (Baird  &  Girard)  Gfiuther. 

Silvery,  without  spots  or  streaks  on  body  or  fins;  young  sometimes 
barred.  Mouth  very  small,  maxillary  reaching  slightly  beyond  vertical 
from  front  of  eye ;  scales  large ;  spinous  part  of  dorsal  as  long  as  soft; 
second  dorsal  spine  scarcely  half  the  length  of  head;  soft  dorsal 
extending  a  little  further  back  than  anal.  Eye  3  in  head  Head  3|; 
depth  3.    D.  IX,  10 ;  A.  Ill,  7  or  8.    New  Jersey  to  North  Carolina. 

{Eucinostamua  argenteus  Baird  &  Girard,  Ninth  Smithsonian  Report,  1854,  335.) 

991*  G*  homonymns  (Goode  &  Bean)  J.  &  G. 

Silvery,  bi*ownish  above,  centre  of  scales  with  a  darker  spot ;  a  black 
spot  on  spinous  dorsal ;  young  with  transverse  dark  bars.  Body  oblong, 
compressed^  highest  at  front  of  spinous  dorsal ;  profile  steep,  not  arched ; 
mouth  horizontal,  maxillary  reaching  to  below  eye ;  eye  large.  Head  3t 
in  length ;  depth  2'J ;  eye  3  in  head.  D.  IX,  10 ;  A.  Ill,  8.  L.  lat.  about 
40.  {Baird  &  Oirard.)  Atlantic  coast  of  the  United  States;  abundant 
southward. 

(Diapterus  hotnonymus  Goode  &  Bcanf  Proc.  U.  S.  Nat.  Mns.  ii,  340,  1879 :  j^nciiiosfo- 
mu8  argenteita  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  17,  not  of  B.  dc  G. :  GerrtM 
argenteus  Giinther,  iv,  2r)6.) 

999.  G.  harengulns  (Goode  &  Beau)  J.  &  G. 

"The  height  of  the  body  is  contained  3  to  3^  times  in  the  total  length 
without  caudal,  the  length  of  the  head  3^  to  3^  times;  the  diameter  of 
the  eye  excels  the  length  of  the  snout  and  is  contained  3  times  in  the 
length  of  the  head  and  equals  the  width  of  the  interorbital  spiSM^;  the 
groove  for  the  processes  of  the  intermaxillaries  is  naked  and  extends  to 
the  vertical  through  the  anterior  third  of  the  eye;  the  free  XK>rtioil  of 
the  tail  is  longer  than  high ;  the  least  height  of  tail  equals  the  length  of 
the  6th  dorsal  spine ;  the  3rd  dorsal  spine  is  the  longest,  its  length  being 
contained  twice  in  the  height  of  the  body  and  equals  the  length  of  the 
head  without  the  postorbital  portion ;  the  last  dorsal  spine  equate  ih 
length  the  2d  anal,  and  about  equals  the  length  of  the  snout,  and  is  about 
f  as  long  as  the  3d ;  the  first  dorsal  ray  is  fully  1}  times  as  long  as  the 
1st  dorsal  spine ;  the  2d  anal  spine  is  stronger  and  shorter  than  theM, 
its  length  being  contained  3^  in  the  length  of  the  head;  the  3d  anal 
spine  is  contained  3^  times  in  the  length  of  the  head ;  the  caadal  is 
forked,  its  length  slightly  less  than  the  length  of  the  head,  and  very 
little  greater  than  the  length  of  the  pectoral ;  the  pectoral  reaches  to 
the  perpendicular  through  the  origin  of  the  soft  dorsaL    The  ventral  is 
half  as  long  as  the  head ;  the  vent  is  under  the  2d  ray  of  the  aoft  Av- 
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8aL  D.  IX,  10 ;  A.  Iir,  7 ;  P.  15 ;  V.  1, 5 ;  C.  +  17  +.  L.  lat.  44  5  L.  tians. 
-j^.  The  back  has  a  slight  tawnj  hue,  interrupted  as  it  blends  with  the 
\vhite  of  the  sides  by  five  or  six  indistinct  scollopy  incursions  of  the 
body  color,  giving  the  upper  part  of  the  side  of  the  fish  a  marbled  ap- 
pearance."   {Ooode  &  Bean.)    West  coast  of  Florida. 

(EudnostomuskarenguluB  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  132,  340.) 

Family  XCIII.— EMBIOTOCIDJE. 

(The  Surf-fishes.) 

Viviparous  Labroids.  Body  ovate  or  oblong,  compressed,  covered 
-with  cycloid  scales  of  modei-ate  size.  Cheeks,  operculum,  and  interoper- 
culum  scaly.  Lateral  line  continuous,  running  high,  without  abrupt  flex- 
ure; not  extending  on  the  caudal  fin.  Uead  rather  short.  Mouth  small, 
terminal.  Jaws  with  conical  or  compressed  teeth  of  moderate  or  small 
size,  in  one  or  two  series.  Ko  teeth  on  vomer  or  palatines;  no  canines; 
lower  pharyngeals  united,  without  suture,  their  teeth  conical  or  paved. 
Upper  jaw  freely  protractile.  Lips  full,  the  lower  either  forming  a  free 
border  to  the  jaw  or  else  attached  by  a  frenum  at  the  symphysis.  Max- 
illary short,  without  supplemental  bone,  slipping  for  most  or  all  of  its 
length  under  the  preorbital.  Opercular  bones  entire.  Branch iostegals 
0  (or  5).  Gill-rakers  usually  slender;  gill-openings  wide,  the  membranes 
free  from  the  isthmus  or  very  slightly  connected;  pseudobrdnchi^e 
present;  gills  4,  a  slit  behind  t\w  fourth.  Nostrils  round,  2  on  each 
side.  Dorsal  fin  single,  long,  with  8-18  usually  slender  spines,  which 
are  depressible  in  a  groove.  A  sheath  of  scales  along  the  base  of  the  an- 
terior part  of  soft  dorsal  and  posterior  part  of  spinous  dorsal ;  this  sheath 
separated  by  a  furrow  from  the  scales  of  the  body.  Anal  fin  elongate, 
with  3  moderate  or  small  spines  and  13-35  slender  soft  rays,  its  form 
and  structure  differing  in  the  two  sexes.  Yentral  fins  thoracic,  I,  5. 
Pectorals  moderate.  Caudal  forked.  Oviduct  opening  behind  the  vent, 
the  two  apertnres  always  distinctly  separated.  Air-bladder  large,  sim- 
ple.   No  pyloric  c(Bca.    Vertebrai  1^3-19  +  19-23. 

Viviparous.  The  young  are  hatched  within  the  body,  where  they 
remain  closely  packed  in  a  sac-like  enlargement  of  the  oviduct  analo- 
gous to  the  uterus,  until  born.  These  foetal  fishes  bear  at  first  little 
resemblance  to  the  parent,  being  closely  compressed  and  having  the 
vertical  fins  exceedingly  elevated.  At  birth  they  are  from  IJ  to  2^ 
inches  in  length,  and  similar  to  the  adult  in  appearance,  but  more  com- 
pressed, and  red  in  color.    Since  the  announcement  of  their  viviparous 
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nature  by  Dr.  Gibbond  and  Professor  Agassiz,  in  1853,  these  fishes  ha 
been  the  subject  of  much  interest  to  anatomists. 

Fishes  of  the  Pacific  coast  of  Korth  America,  inhabiting  bays  a 
the  surf  on  sandy  beaches.    One  species  {Hysterocarpua  traaki)  inhaUS 
fresh  waters,  one  {^^Ditrema^  violaceum)  is  found  in  Australia,  ai 
another  (Ditrema  temminchi)  is  found  in  Japan.     The  species  reacli 
length  of  from  G  to  18  inches,  and  are  very  abundant  where  fonncT  ^ 
They  are  much  used  for  food,  but  the  flesh  is  poor  and  tasteless.    MosC 
of  them  feed  on  Crustacea,  but  one  genus  {Abeona)  is  partly  or  wholly 
herbivorous.    Genera  8;  species  20. 

{Emhiotocida  GUuther,  iv,  244-251.) 

*  Spinotis  dorsal  longer  than  tlio  soft  part,  of  16-18  spines;  second  anal  spine  the 

largest.     (IIysterocarpin<p,) 
a,  Scalea  large ;  teeth  moderator  conical,  in  one  series ;  lower  lip  without  fk«nam. 

Hystrrocarpus,  307. 
**Spinons  dorsal  shorter  than  the  soft  part,  of  8-11  spines;  anal  spines  graduated. 

(EmbiotocincB,) 
b.  Scales  large  (40-50  in  the  lateral  line);  soft  dorsal  and  anal  more  or  less  short- 
ened. 
e.  Teeth  incisor-like,  most  of  them  obtusely  thrco-lobed ;  lower  lip  with  a  nar- 
row frennui Abbona,  wMH 

CO,  Teeth  conic,  entire ...MxcROMBTituSy  309. 

hh.  Scales  small  (60-75  in  the  lateral  line). 

d.  Teeth  in  two  series  in  each  jaw AMPHisncHUSy  310. 

dd.  Teeth  in  a  single  series  in  each  jaw. 
e.  Lower  pharyngeal  bone  normal  (with  the  posterior  margin  coDcave,  the 
the  lateral  horns  well  developed,  and  the  teeth  aU  on  the  same  plane, 
some  conical,  some  truncate). 
/.  Lower  lip  with  a  frenum,  its  edge  entire. 

g.  Abdomen  nmch  longer  than  the  base  of  the  short  anal  fin. 

Htpsdrus,  31L 

gg.  Abdomen  much  shorter  than  the  base  of  the  long  anal  fin. 

DrTRBMA,  319. 
//,  Lower  lip  without  frenum,  its  free  fold  incised  behind;    Ups  very 

large j Rhacochilus,  313. 

ee.  Lower  pharyngeals  peculiar,  very  large,  posteriorly  convex,  the  Imteral 
horns  little  developed,  the  teeth  on  two  separate  planes  which  meet 
at  an  angle,  the  anterior  teeth  hexagonal  and  tessellated,  the  poeteiior 
appressed  forwards DAMAUGRTaTBy  314. 

807.— H¥STERO€ARPUS  Gibbons. 

(Gibbons,  Daily  Placer  Times  and  Transcript,  May  18,  1854,  and  in  Proc.  Acad.  Kat« 
Sci.  Phila.  1854, 124:  type  Hysterocarpus  traski  Gibbons.) 

Body  ovate,  the  back  strongly  elevated  and  convex ;  head  small,  tibe 
snout  projecting ;  mouth  small,  with  one  series  of  rather  large,  bluntly 
conical  teeth ;  the  jaws  about  equal ;  lips  not  much  enlarged,  the  I6wv 
forming  a  free  border,  without  frenum ;  gill-rakers  moderate,  widely  iel; 
branchiostegals  5 ;  scales  rather  large,  silvery ;   spinous  d^nsal  wy 
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^ovi^^  of  aboot  10  spines,  highest  at  the  fifth  or  sixth,  theuce  gradually 

^^oirtened  each  waj',  the  last  spiues  being  shorter  than  the  soft  rays; 

^^^l    spines  stronger  than  in  the  other  genera,  curved,  the  second 

^^ne  being  longer  and  stronger  than  the  first  and  third,  which  are 

^^Hrly  equal;  soft  rays  of  anal  20-23  in  nuofiber,  the  anterior  simply 

^^Iculated.     Fresh  waters  of  California.    (y<rr£/)o^,  later;  za/>ro^,  fruit; 

ft 

^*  ^.,  ^nit  borne  late;  in  allusion  to  the  prolonged  development  of  the 
^^bryo.) 

^98.  H.  traski  GiblioDs. 

Males,  above  dark  brown,  sides  yellowish  or  olivaceous,  with  fine 

black  dots;  throat  and  belly  golden  yellow;  females  olivaceous,  darker 

above,  with  black  blotches  on  sides  in  irregular  transverse  bars.    Body 

oval,  compressed ;  ventral  curve  less  than  that  of  the  back ;  head  small, 

profile  from  snout  to  occiput  concave ;  mouth  small,  oblique,  maxillary 

not  reaching  orbit ;  lateral  line  following  the  curve  of  the  back ;  dorsal 

spines  rather  high,  the  fourth  to  seventh  highest ;  cheeks  with  3  rows 

of  large  scales.    Head  3^ ;  depth  2.    D.  XVI,  11;  A.  UI,  22;  Lat.  1. 40. 

Rivers  of  Central  California,  locally  abundant. 

(Gibbons,  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  105,  124;  GUnther,  iv,  251.) 

808.— ABEONA  Girard. 

Shiners. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  322:  tyx><)  Aheona  trowhtHdgii  Grd,  =  Cyma- 
togaster  minimus  Gibbons.) 

Body  ovate  or  oblong,  compressed.  Head  moderate.  Mouth  small; 
tbe  jaws  alK)ut  equal ;  lips  rather  thin,  the  lower  with  a  narrow  frenum; 
teeth  in  one  principal  series,  besides  which  are  often  one  or  two  other 
teeth,  stout,  somewhat  compressed,  and  incisor-like;  all  or  most  of  the 
teeth  three-lobed.  Gill-rakers  very  slender  and  short.  Lower  pharyn- 
g:eals  scarcely  concave  behind ;  the  teeth  all  large  and  truncate.  Scales 
large.  Dorsal  fin  short  and  high  ;  the  spines  robust ;  the  middle  ones 
highest  and  rather  higher  than  the  soft  rays.  Anal  fin  short  and  deep, 
with  strong  spines.  Vertebrae  (in  A.  minima)  14  +  19.  Species  of  small 
size;  partly  or  wholly  herbivorous,  feeding  on  sea- weeds.  Coloration 
variegated.    (A  coined  name  without  meaning.) 

"994.  A.  miniaia  (Gibboim)  Gill. 

Color  greenish  above  with  bluish  reflections,  thickly  dusted  with 
black  dots;  an  irregular  longitudinal  black  band  along  axis  of  body, 
and  two  vertical  dark  bars  downward  from  base  of  dorsal  fin  on  wljich 
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thoy  appear  as  blotdios ;  sides  ol'tiMi  with  iiiiu'h  li^lit  yellow;  axil  of 
])eet orals  hlaek.  Hotly  oval,  compressed,  with  thick  sliiirt  caiulal  pe- 
ilimcle  an*l  very  slioit  head.  Protile  moderately  deju-essed  alK>ve  the 
eyes.  Siiinons  dorsal  rapidly  rising  to  tlie  fifth  or  sixth  8]>iiie.  thence 
gradually  descend] n;^:  spinous  <lorsal  hi;rher  than  soft  i>art:  cheeks 
with  scales  in  2.]  seiirs.  l]«'a<l  :y\  :  <lepth  L\  D.  IX,  U ;  A.  Ill,  10:  Un, 
1.  4o.  L.  0  inches.  Pacific  roast  of  United  States;  comuioii;  the  small- 
est of  the  familv. 

« 

(Ciftnatofjaattr  mittimus  (I'lUhimfi.  l*r(K'.  Acad.  Nat.  Sci.  Philn.  1*^54,  12f>:  Jbeona  irmr- 
hridgii  (Jirani,  I'.  S.  Pur.  K.  K.  .Siir\.  PiMli.  x,  InJ,  pi.  'M,  tig.  ii-10 :  Ditrema  mitrimum 
(iilnthor,  iv,  •i4l».) 

995*  A*  aurora  .lonliui  A:  t^ilhcrt. 

Color  bhiish-hlack  ahovc,  heconnnji:  li^xhter  on  sides  and  silvery  he- 
low.  Operclcs  and  lower  half  of  sides  i^unctate  with  black  dots  and 
shaded  with  light  oninge,  the  latter  mon»  intense  on  the  centres  of  the 
scales  and  forming  a  diffuse  lateral  band;  a  broad  grayish  streak  back- 
wards from  pe('torals  to  opposite  origin  of  anal,  this  streak  without  orange 
tint  and  with  the  margins  of  the  scales  dark  by  aggixigatiou  of  black 
points;  young  specimens  with  the  bright  lateral  shade  more  distinct, 
and  rosy  instead  of  orangt*;  fins  marked  with  more  or  less  blackish,  the 
anal  with  some  yellowish;  a  conspicuous  black  triangular  bIot<:h  lu  the 
axil  of  the  pectoral.  Jlody  elongate,  with  a  very  long  and  rather  thick 
caudal  pe<lunch».  II(»ad  transversely  very  convex  above,  and  with  a 
blunt  snout.  Mouth  small,  obli(pie;  maxillary  reaching  but  two-thinls 
thedistan(;e  to  front  of  orbit.  Spinous  dorsal  with  the  fifth  to  the  ninth 
spines  highest,  and  about  equal  to  the  longest  soft  ray.  Caudal  forked 
for  nciii'ly  half  its  length.  Scales  on  checks  in  3  distinct  series.  Head 
4 ;  dei)th  2'».  1).  IX,  1 7  ;  A.  Ill,  20 ;  Lat.  I.  45.  L.  7  inches.  Monterey 
Day.  ('alifornia;  abundant  in  rock -pools. 

(Jonlaii  &  Gilb«'rt,  Proc.  I  J.  S.  Nat.  Mus.  18H(\  21)0.) 

31'i.— miCBOiTIETBlJS  Gibbons. 

Sparadas. 

(CifmatogattUT  an<l  lirnchijiatinH  Gill:  MetrogasUr  Agasaiz.) 

(Gibbons,  Proc.  C;il.  Acad.  Nat.  Sci.  in  l)aily  Plainer  Times  and  Transcript,  May  30. 
18r,4:  type  CymatogaHter  aggreffafuft  {jihhons.) 

Body  elliptical,  oblong,  compressed.  Head  conic.  Month  small, 
oblique,  the  lower  jaw  slightly  shorter;  li])8  thin,  the  lower  with  narrow 
frenum  or  none;  teeth  small,  conical,  rather  numerous,  in  one  series. 
Gill-rakers   moderate,  slender.     Scales  comparatively  large.     Donal 
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spines  rather  high,  some  of  the  middle  ones  highest,  the  ]>osterior  not 
so  high  as  the  soft  rays;  the  soft  dorsal .  shortened.  Anal  moderate, 
with  weak  spines.  Caudal  forked.  Pharyngeals  normal,  the  teeth  all 
conic  Vertebrae  (in  M.  aggregatus)  15  -f  20;  in  M.  frenatm  13  +  21. 
Species  of  small  size  and  bright  coloration,  {fuxpo':^  small;  /zer/>o?y 
measure,  t.  e.,  small  size.) 

a.  Lower  lip  with  a  freuum.    (Bradiyistiua*  Gill.) 

•se.  m.  frenatiis  (Gill)  J.  <&  G. 

Body  elongate,  compressed,  regularly  elliptical,  with  a  slender  ]K)in ted 
head  and  a  long  caudal  peduncle;  ])rotile  much  depressed  over  the  eyes, 
the  snout  projecting.  Mouth  very  small,  oblique,  maxillary  not  reach- 
ing orbit.  Cheeks  with  two  rows  of  scales.  Dorsal  spines  very  long 
and  rather  strong,  the  sixth  and  seventh  the  longest  and  a  little  longer 
tLan  the  soft  rays.  Caudal  rather  deeply  forked.  Gill-i-akers  slender, 
rather  long.  Color  dark  olive  brown  above,  each  scale  with  a  dark 
spot  at  base,  followed  by  a  light  mark;  below  bright  light  coppery- 
red;  each  scale  with  a  blue  spot  and  dark  pnnctulations;  head  coloi^ed 
like  the  body;  fins  all  light  reddish.  Head  3:|;  depth  3.  D.  VIII,  ir>; 
A.  Ill,  22;  Lat.  1.  40.  L.  8  inches.  Entire  Pacific  coast  of  United 
States;  locally  very  abundant. 

{Brackpitiitu  frenatu9  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1882,  275:  Brachy'mHwt  fre- 
nmttt$  Jordan  Sc  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  !MI4 :  Ditrema  hreviplnne  Giintlier,  iv, 
S4d.) 

99Y*  HI*  rosaceas  Jordan  A  Gilbert. 

Body  oblong-ovate,  deepest  at  the  shoulders;  the  profile  thence  to  the 
occiput  C5onvex,  the  occipital  and  interorbital  region  considerably  depress- 
ed; body  tapering  backwards  from  the  shoulders  into  a  short  and  slender 
caudal  i)eduncle.  Head  small,  thick,  the  snout  blunt.  Mouth  compara- 
tively large,  little  oblique,  the  lower  jaw  included;  maxillary  slightly  pass- 
ing  the  vertical  from  the  front  of  the  orbit ;  premaxillary  anteriorly  on  a 
level  with  the  inferior  margin  of  the  pupil.  Eye  very  large,  its  diameter 
about  one-thi.d  the  length  of  the  head;  interorbital  region  very  broad. 
Teeth  large,  conical,  truncate  at  tip,  about  ^ ;  none  on  the  sides  of  the 
lower  jaw.  Scales  on  the  cheeks  in  three  series.  Spinous  dorsal  high  • 
the  fii'st  spine  about  two-fifths  the  length  of  the  highest ;  the  sixth  to  tenth 
of  nearly  equal  height,  and  higher  than  the  soft  rays.  Anal  fin  with  the 
base  oblique,  the  spines  rather  strong,  and  more  or  less  curved.    Caudal 


•Gill,   Proc.   Acad.  Nat.  Sci.   Phila.    18G2,  275:    type   Brachyistius  frcnatua  Gill. 
{flpctx^'t  short;  idrtov,  sail.) 
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fin  narrow,  forked  for  more  than  half  its  length,  the  lobes  rather  pointr^ 
Pectoral  fins  small,  not  reaching  to  the  tips  of  the  ventrals.  Color 
red  with  silvery  lustre,  darker  above;  top  of  head  orange;  a  very 
tinct  chocolate  colored  spot  above  the  lateral  line  at  the.  origin  of  t: 
8oft  dorsal  fin ;  another  smaller  one  just  below  the  end  of  the  soft  dox:*^:^ 
Fins  immaculate,  tinged  with  reddish.  Head  3^ ;  depth  2J.  D.  X,  ZM. 
A.  Ill,  20;  scales  G-oO-16.  L.  8  inches.  San  Francisco,  Cal.,  in 
water  outside  the  Golden  Gate, 

{Cymatoga^Ur  rosaceus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1860,  303.) 
aa.  Lower  lip  without  frenum.     (Micrometrus.) 

928.  ]n,*asg;reg;wttnsG\hhonH,—Sparaila;  **  Minnow,^ 

Silvery,  back  dusky ;  middle  of  sides  anteriorly  with  the  scales  ea 
with  a  cluster  of  dark  i)oiuts,  these  forming  a  series  of  longitudin 
stripes,  which  extend  to  opposite  the  base  of  the  anal;  these  stripes 
interrujjtrd  by  .'5  vertical  light  >  ellow  bai-s,  on  which  are  no  black  speck:  ^ 
in  the  adult.     Adult  males  in   s[)ring  almost  entirely  black.  Bod^ 
elongate  oval,  compressed,  heaviest  at  the  front  of  the  dorsal ;  caudal 
peduncle  short  and  slender;  head  short;  teeth  very  small,  conical  12-6; 
dorsal  spines  high  and  rather  feeble,  rising  rapidly-  to  the  fifth,  thence 
slowly  descending,  the  last  lower  than  the  soft  rays.    Cheeks  with  3 
rows  of  scales.    Head  ^ ;  depth  2§.    D.  IX,  20 ;  A.  Ill,  23;  scales  3- 
38-11.    L.  C  inches.    Pacific  coast  of  the  United  States,  ever^- where 
exceedingly  abundant. 

{Cymatogaster  aggregatus  Gibbons,  1.  c.  May  18,  1854;  Gibbons  1.  o.  May  30,  1854; 
Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila..l854, 125 :  Cymatoganier  aggregatus  Gibbons,  Proc. 
Acad.  Nat.  Sci.  Phila.  1854,  lOG :  Holcomtus  rhodoterua  Girard,  U.  S.  Pac.  R.  R.  Surv. 
rish.  193 :  JJitrcma  aggregainm  Giinther,  iv,  V48.) 

310.— AinPICISTICHUS  A^rassiz. 

Wall-eyed  Perch. 

(Holcototus  Agassiz:   Ennlcldlnjs  Giranl :   Cifwatogaster*  and  Hjfperprowpon  Gibbons: 

Hypocritichthys  Gill.) 

(Agaasiz,  Aui.  Joiim.  Sci.  Arts.  1854, 367 :  type  Amplistichus  argenteua  Agassiz.) 

Body  ovate  or  obloug,  strongly  compressed.  Mouth  moderate,  oblique 
or  almost  vertical,  with  slender  conical  teeth  in  two  series  in  each  jaw, 
the  outer  series  longer;  lips  thin,  the  lower  with  or  without  finenQm. 
Gill-rakers  long  or  short,  slender  and  stiff.    Pharyngeals  normal.     Fins 


*  The  geuiiH  Cymaiogaater  Gibbous,  as  first  defined  by  its  author,  is  eqaivalent  to  the 
earlier  Holvonotm  of  Aj^a.ssiz.  Prior  to  this,  the  name  Cymatogasier  ^#08  naed  by  Gib- 
bons, without  cxphiuatiou,  us  the  generic  name  of  the  group  afterwards  called  by  hia 
Micrometrun. 
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not  very  high,  the  spines  slender.  Scales  small,  60-75  in  the  coarse  of 
the  lateral  line.  S])ecies  5,  dill'eriug  cooslderably  in  form  and  appearance, 
bat  agreeing  in  essential  characters,    {a/iipt^  doable ;  <rTtxo7^  series.) 

lip  withoQt  freunm;  gill-rakers  nomeronSy  long. 
Profile  depressed  or  concave  over  the  eyes;  mouth  very  obliqne,  the  lower 
jaw  projecting ;  eye  very  large. 
h.  Anal  fin  short,  its  rays  about  III,  23.    {Hypocritiehthys*  Gill.) 

A*  analis  (A.  Agassiz,)  Jor.  &  Gilb. 

Silvery ;  an  inky  blotch  on  the  middle  of  the  anal  fin  and  a  fainter 
blotch  on  the  spinous  dorsal ;  front  of  anal  yellow;  fins  otherwise  plain. 
Axil  black.    Body  comparatively  elongate,  formed  mach  as  in  Micro- 
metrvM  frenatus  ;  upper  anterior  profile  nearly  straight,  depressed  above 
the  eyes.    Snout  sharp.    Mouth  large,  ver^'  oblique,  the  tip  of  the  lower 
jaw  on  a  line  with  the  upper  profile  of  the  snout ;  maxillary  reach- 
ing^ firont  of  orbit.    Dorsal  spines  high  and  slender,  longer  than  the 
soft  rays,  the  middle  longest.    Anal  spines  small.    Caudal  fin  short, 
not  widely  forked ;  i>ectorals  short  and  broad,  four-fifths  the  length  of 
head.    Eye,  five  fourths  the  length  of  snout.    Head  3^ ;  depth  2^.    D. 
IX,  22 ;  A.  Ill,  23 ;  Lat.  1.  63.    L.  G  inches.    San  Francisco  to  Point 
Concepcion ;  rather  rare ;  locally  abundant  at  Santa  Cruz. 

(^HyperprotopoH  aiiali$  Alex.  Agassiz,  Proc.  Boat.  Soc.  Nat.  Hist.  1861,  IXi:  HypocriU 
IdbtAya  amalU GiU,  Proc.  Acad. Nat.  Sci.  Phila.  1862, 276 :  Ditrema anci toGUnther,  i v, 250. ) 

K  Anal  fin  long,  its  rays  about  III,  33.    {Hyperprowponi  Gibbons.) 
e.  Ventral  fins  posteriorly  black. 

9SO.  A.  arcnatns  (Gibbons)  J.  &  G,^  Wall-eyed  Pereh;  White  Perch, 

Bluish  black  above;  sides  bright  silvery,  sometimes  faintly  barred; 
ventrals  with  a  broad  terminal  bar  of  black;  caudal  and  anal  edged 
with  blackish.  Body  ovate,  strongly  compressed.  Interorbital  space 
rather  wide,  abruptly  depressed  at  the  nape,  the  profile  of  the  snout 
extending  forward  at  a  less  angle  than  that  of  the  back.  Snout  very 
short,  much  shorter  than  the  eye.  Maxillary  scarcely  reaching  front 
of  pupil.  Mouth  extremely  oblique.  Eye  2J  in  head,  larger  than  in 
any  other  species.  Middle  dorsal  spines  a  little  higher  than  the  lasty 
or  than  the  soft  rays;  anal  low.    Head  3J;  depth  2J.    D.  IX,  27;  A. 


•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  276:  type  JTyperpronopon  analis  A.  Ag. 
{ivoKpiTO^,  deceiver;  <;t^(7,  llsh;  its  appearance  {Micrometrm)  belying  its  affinities 
(Holeonotus). 

t Gibbons,  Daily  Placer  Times  and  Transcript,  May  18,  and  in  Proc.  Acad.  Nat.  Sci. 
FhilA.  1854,  105:  tyiie  Hyperprosopon  aryenieus  Gibbona.  {vnrfPy  above;  Ttp66ooitoVf 
face.) 
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Iir,  3i^    I-at.  1.  7l*.     L.  10  inches.     Coast  of  California,  from  Cape  Mimi- 
<lodno  soutlnvanlj  very  abumlntH. 

{Ihlptrprosopnu  arinnfrHm  (Jihlmns.  I'roi  .  Ar:iil.  Nal.  Sfi.  IMiilji.  l*'r>4.  Ift**:  IIff)»ir~ 
prosopon  timintiim  (iihluMis.  I.  r.  V2'*:  l/tfjn  i\iro^opnfi  untnitfiiH  mul  rtrrHaf»i>*  *i'\\\.  I'rnr. 
Aciid.  Njjt.  Sri.  IMiila.  ISIJ,  "St-'r.  Uifrnnn  urrmitum  ami  Pitmna  inttfalopv  (riiiither,  i\, 
•240:   IJHiiirhthiis  .n<</;ilop;.  (iiiMiil,  r.  S.  I'Mrilir  i;.  U.  Snrv.  ri.sh.  ll>7.) 

<'C.  Vonfral  I'r.is  not  Mark. 

931*  A.  as^af^KJzi  v<.>ill) .).  «v  (w. 

(h'oenisb  olivo  al>ovc;  sides  hri^jflit  silvery;  5  or  0  short  1)1aokisb  ver- 
tical bars  on  the  si<les,  these  Roui<*tini(»s  obsolete;  a  dusky  patch  above 
anal  and  on  the  front  i^art  of  anal  lin:  eandal  reddish,  dusky  at  tip: 
ventrals  eoh>rl(»ss.  IJody  ellij)tie  ovate,  the  i)rotile  nearly  straiy:ht  fnmi 
the  snout  to  abovi*  the  oeeiinit,  there  forinin«i:  a  sliy:ht  angle,  thence 
straij^htish  to  the  base  of  (b»rsal:  ventral  outline  variable,  sometimes 
strongly  anrhed.  Mouth  small,  very  oblique,  the  lu-emaxillary  on  the 
level  of  the  mi«hlle  of  the  pupil,  the  maxillary  scarcely  leachin;^:  front 
of  pui>il.  Eye  half  lon<rer  than  the  snout.  Three  rows  of  scales  on 
cheek.  Sixth  dorsal  spin<»  hi;j:hest,  hiijher  than  the  soil  rays:  iK'Ctoral^ 
falcate.  1).  IX,  25:  A.  Ill,  20;  Lat.  1.  (50.  L.  S  inches.  Coast  of  Cal- 
ifornia; not  ^j^enerally  abundant. 

{ITtfpirproHopnu  arcttntuH  \\v\.  Airassi/,,  Pror.  Wost.  Soc.  Nat.  Hint.  1>^>1,  l^'S  (not  of 
Gibbons):  HtfperproHopon  atfansizli  (liU,  Proo.  Acad.  Nat.  Sci.  Pliila.  18112,  27G. ) 

aa.  Prolilc?  littli'  di'jnvsso*!  abovo  the  «'yes;   month  b'ss  obliqin*,  the  lower  jaw  not 
l>roJectin;;:  cyo  scarcrt-ly  lou;;cr  than  »uout.     {Ifulconotun,*) 

939*  A.  rliodotorii«4  (Ai]:assi/)  .1.  &  G. 

Cireenish  above;  sides  silvery,  jirofusely  covered  with  spot.s  and 
blotches  of  lifji^ht  oranjj^e- brown  or  copi)ery  red,  these  mostly  in  the  form 
of  interrupted  vertical  bars;  caudal,  anal,  and  ventral  fins  bri«:bt  red- 
dish, without  black  spots  or  markings.  l>od3'  sleeper,  more  elevated, 
and  l(»ss  (;oni[)rcss<Hl  than  in  the  pre(;eding  species.  Profile  iieai'ly 
straight  from  snout  to  dorsal.  Mouth  oblique,  forming  an  angle  of 
about  45  de*;rees;  premaxillarj*  on  the  level  of  the  lower  edge  of  pupil; 
maxillary  reax'hin^;:  ju.st  past  front  of  jiupil.  Gill-rakers  fewer  and 
stouter  than  in  the  j^receding  species.  Head  3J;  depth  2.  D.  IX  or 
X,  20;  A.  in,  20;  Lat.  1.  05.  L.  1  foot.  Coast  of  California;  not  very 
abundant. 

( Tlohoiioius  rhodoterun  L.  A^assiz,  Amer.  Jonm.  Sci.  ArtH,  1854, 308:  Holconotua  rkodo- 
terns  A.  Ajjassiz,  Proc.  BoHt.  Soc.  Nat.  Hist.  1^61,  13*i:  EnnichthyB  hctrmanni  Giranl, 
r.  S.  Pac.  K.  K.  Sr.rv.  Fisli.  UK):  IHinma  rhodottntm  (liinther,  iv,250.) 

aa.  Lower  lip  with  a  frcnnni ;  ^ill-rakers  few,  short.     {Ainphistichu$.) 


*A<:aissiz,  Anier.  Jour.  .Sci.  Arts,  1654,  3(57 :  type  Holconotus  rkodotartu^    (oAxoff,  tar- 
row;  rojroif  back.) 
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k*  arg'enteas  Agassiz.— 5iir/-/«^. 

3ry ;  sides  with  narrow  vertical  bars  of  a  brassy  olive  color,  alter- 
with  vertical  series  of  spots  of  similar  color;  fins  plain;  vertical 
>metimes  edged  with  dusky.  Mouth  comparatively  large,  little 
^  the  premaxillary  being  below  the  level  of  the  rather  small 
Body  ovate,  the  back  elevated;  ventral  outline  straightish. 
blunt  and  deep.  Lips  rather  thin,  the  lower  with  a  frenum. 
kers  few,  rather  short,  stiff;  lower  pharyngeals  nonnal.  Caudal 
3le  short  and  stout.  Head  3^;  depth  2 J.  D.  X,  24;  A.  Ill,  26; 
65.  Vertebrae  13  +  18.  L.  1  toot  Coast  of  California;  very 
ant 

^assizy  Amer.  Jonm.  Sci.  Arts,  1854,  367;  Qirard,  U.  8.  Pac.  R.  R.  Siirv.  Fish. 
irema  argenteum  GUnther,  iv,  251:  Amphiatichua  similis  Girard,  U.  S.  Pac.  R.  R.. 
ish.  203.) 

811.— H¥PSURIJS  A.  Agasslz. 

« 

Lgassiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  133  {nomen  nudum) :  type  Emhioiaca 
caryi  L.  Agassiz.) 

y  oblong,  compressed,  moderately  elevated,  tapering  abruptly  to 
slender  and  short  caudal  peduncle.  Head  moderate,  rather, 
lower  jaw  included.  Lips  moderate,  the  lower  with  a  frenum. 
few,  conical,  blunt,  in  one  aeries,  those  of  the  upper  jaw  some- 
partly  in  2  series.  Gill-rakers  slender,  rather  short.  Pharyu« 
lormal.  Dorsal  fin  rather  low,  the  spines  all  lower  than  the  soft 
Caudal  broad  and  short,  widely  forked.  Anal  fin  extremely  short, 
^h  many  rayed,  beginning  far  back,  the  length  of  its  base  being 
an  half  the  distance  between  its  first  spine  and  the  root  of  the 
[s,  the  abdomen  being  therefore  extremely  long.  Scales  rather 
Vertebrae  17  +  20.  This  genus  is  distinguished  from  Ditrema 
by  the  great  length  of  the  abdominal  region.  Species  of  small 
d  brilliant  coloration.    (y«/'f,  high;  oopa^  tail.) 

[•  caryi  (Lonis  Agassiz)  Alexander  Agassiz. — Bugant, 

ration  extremely  variegated,  olivaceous,  with  stripes  of  orange 
n  the  rows  of  scales;  about  13  dusky  orange  crossbars,  irregular 
i;  eyes  reddish,  surrounded  by  a  sky-blue  band ;  membranes  of 
ts  chiefly  orange;  opercle  bluish,  spotted  with  orange;  sides  of 
nth  sky-blue  spots;  lower  jaw  with  orange  and  blue  stripes; 
and  belly  with  longitudinal  stripes  of  bright  orange,  alternating 
[leel-blne;  abdominal  furrow  orange,  edged  with  blue;  pectoral 
1  orange  crescent  at  base  bordered  with.  light  blue;  soft  dorsal 
Bull.  Nat.  Mus.  No.  16- — 38 


594      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY ^IV. 

with  a  black  blotch  near  the  front;  caudal  of  a  peculiar  rich  orange- 
brown,  with  cross-bars  formed  of  round  grayish  spots;  anal  chiefly 
orange  tipped  with  blue,  and  with  a  large  blackish  blotch;  other  fins 
orange-brown, *mottled.  Body  elliptical,  compressed,  the  ventral  outline 
comparatively  straight.  Snout  sharp ;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.  Fourth  to  sixth  dorsal  spines  highest; 
higher  than  the  soft  rays.  Pectoral  long.  Anal  very  short;  its  rays 
slender  and  crowded;  its  origin  opposite  posterior  third  of  dorsal. 
Head  3^;  depth  2 J.  D.  X,  23;  A.  Ill,  24;  Lat.  1.  71.  L.  10  inches. 
Coast  of  California;  very  common  from  Santa  Barbara  to  San  Fran- 
cisco; a  beautiful  fish,  largely  used  for  bait. 

{Embiotoca  oaryi  Agassiz,  Anicr.  Joum.  Sci.  Arts,  1853,  389,  and  1854,  366:  DUrema 
earyi  GUnther,  iv,  247.) 

819.— DITREHIA  Schlegel. 

Surf-fishes, 

(Embiotoca  Agasdiz:  Phanerodon  Girard:  Tcenioioca  Alex.  Agassiz.) 
(Schlegel,  Fauna  Japon.  Poiss.  77, 1850:  tyjie  Ditrema  iemmincki  Bleaker,  from  Japan.) 

Body  oblong,  comi)ressed,  more  or  less  elevated,  with  the  caudal 
peduncle  robust  or  rather  slender.  Head  moderate,  lower  jaw  in- 
cluded. Lips  moderate,  the  lower  with  a  frenum.  Maxillary  short,  its 
whole  length  slipping  under  the  preorbital.  Teeth  few,  conical,  bluut- 
ish,  in  one  series.  Gill-rakers  weak,  rather  short  and  slender.  Pharyn- 
geals normal.  Caudal  fin  lunate  or  forked;  anal  fin  rather  long,  much 
longer  than  abdomen,  its  spines  small.  Scales  small,  about  60  in  the 
lateral  line.  Species  5,  differing  in  external  appearance,  but  alike  in 
essential  characters.  The  Japanese  type  of  this  genus  is  closely  re- 
lated to  Ditrema  atripes,     (<5f^,  two;  r/oyjia,  aperture.) 

a.  Caudal  peduncle  stout,  the  fin  not  widely  forked.     {Embiotoca*  Agaasiz.) 
935.  D.  laterale  (Agassiz)  Gthr.— J5^/we  Perch;  Surf-fish. 

Color  reddish  olive  above,  becoming  bright  orange  red  below,  every- 
where thickly  dusted  with  black  points;  a  continuous  bright  blue  streak 
along  the  edges  of  each  row  of  scales;  streaks  of  thoracic  region  formed 
by  isolated  blue  spots  on  the  middle  of  the  scales;  head  with  aeversl 
series  of  blue  spots  and  streaks;  fins  all  olivaceous  dusky;  veDtnls 
with  some  light  orange.  Body  oblong,  compressed,  with  a  Bboxt  and 
very  high  caudal  peduncle,  the  body'tapering  backward  less  than  umiaL 

*  Agassiz,  Amer.  Journ.  Sci.  Arts,  1853,  387:  ty^e  Embiotoca  jaokmnU  A|;.    (iiifM 
life  within;  roxo^,  ofifspriug.) 


93.    EMBIOTOCID.E — DITREMA.  595 

Mouth  but  little  oblique,  the  maxillary  jscarcely  reaching  orbit.  Teeth 
strong.  Spinous  dorsal  very  low,  the  last  spine  highest,  but  much 
shorter  than  the  soft  rays;  soft  dorsal  and  anal  high.  D.  X  or  XI,  23; 
A.  Ill,  31;  Lat.  1.  63;  Vert.  15  -f  19.  L.  15  inches.  Pacific  coast  of 
the  United  States;  every  where  very  abundant. 

{Euhiotoca  lateralis  Agassiz^  Amer.  Joum.  Sci.  Arts,  1854,  363:  Tcmiotooa  lateralis 
Alex.  Agassiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  133:  Embiotoca  lineatCy  omata,  and 
ptrrspicabilis  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.;  GUuther,  Iv,  245.) 

936.  D*  Jacksoni  (Agassiz)  GUnther.— iSur/-^A;  Croaker;  Black  Perch, 

Brownish,  tinged  with  green,  blue,  red,  or  yellowish;  sides  with  about 
10  faint  vertical  dusky  bars;  belly  usually  yellowish;  head  with  blue 
spots;  fins  dusky,  tinged  with  blue  or  red;  anal  in  males  sometimes 
red  with  a  black  patch,  and  the  ventrals  .orange.  Colors  extremely 
variable,  the  pattern  of  color  not  definite.  Form  ovate,  rather  thick, 
the  outlines  convex.  Mouth  rathet  small.  Dorsal  spines  low,  much 
lower  than  the  soft  rays;  caudal  peduncle  thickish,  the  fin  not  widely 
forked.  Scales  on  cheeks  in  4  series.  Head  3| ;  depth  2.  D.  IX  or  X, 
20;  A.  m,  25;  Lat.  1. 58.  L.  1  foot.  Pacific  coa^t  of  the  United  States; 
the  most  abundant  of  the  larger  species  southward. 

(Embiotoca  jackaoni  Agassiz,  Amer.  Joam.  Sci.  Arts,  1853,  387,  and  1854,  366 :  Em- 
biotoca jackeoni  Giranl,  U.  S.  Pac.  R.  R.  Sarv.  Fish.  168;  Giinther,  iv,  245:  Embiotoca 
ciueidii  and  E»  tcebbi  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  171,  173.) 

aa,  Candal  peduncle  slender,  the  fin  widely  forked.    {Phanerodon  Girard.*) 
b.  Ventral  fins  blackish  at  tip. 

9^7.  D.  atlipes  Jordan  &,  Gilbert. 

Light  olivaceous  above,  pearly  below ;  scales  above  the  axis  of  body 
each  with  an  orange  spot  at  base,  its  outer  margin  tinged  with  blue, 
these  forming  faint  reddish  streaks  along  the  rows  of  scales;  anal  with 
a  dusky  spot;  ventrals  broadly  tipped  with  blackish;  caudal  not  dark- 
edged.  Body  elongate,  tapering  into  a  long  and  slender  caudal  pedun- 
cle. Snout  rathex  projecting.  Head  small.  Mouth  small,  the  maxil- 
lary not  extending  to  opposite  the  eye.  Teeth  few  and  small.  Eye  as 
long  as  snout,  3J  in  head.  Cheeks  with  3  rows  of  scales.  Gill-rakers 
longer  than  in  related  species,  and  pharyngeals  stronger,  with  the  teeth 
more  nearly  paved.  Highest  dorsal  spine  shorter  than  the  soft  rays. 
Pectorals  long,  reaching  tip  of  ventrals.  Caudal  lobes  equal.  Head 
3J;  depth  2 J.  D.  X,  23;  A.  Ill,  29;  Lat.  1.  70.  L.  10  inches.  Mon- 
terey Bay;  locally  abundant. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1860,  320.) 

hb.  Ventral  fins  colorless. 

'  *  Girard,  Proc.  Acad.  Nat.  Sci;  Phila.  1854,  153 :    type  Phanerodon  furcatue  Grd, 
{^)ayepoi,  visible;  odoov,  tooth.) 
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93§.  D.  nircatam  (Grd.)  Ganther. 

Light  olivaceous,  silvery  below,  sometimes  yellowish;  scales  with^ 
bright  reflections,  bat  no  red  markings ;  usually  a  round  dusky  siiot:; 
on  the  anal ;  ventrals  plain;  caudal  fin  edged  behind  with  dusky;  fin^ 
usually  yellowish  tinged.  Body  oblong- elliptical,  compressed,  tapering 
backward  into  the  long  and  slender  caudal  peduncle ;  mouth  small  ^ 
teeth  rather  large,  conical;  gill-rakers  very  short  and  slender;  la^ 
dorsal  spine  highest,  sometimes  higher  than  the  soft  rays,  the 
higher  than  in  D.  atripea;  caudal  fin  strongly  forked,  the  upper  lo 
usually  the  longer.  Head  3| ;  depth  2 J ;  D.  X,  24 ;  A.  HI,  32 ;  Lat 
66.  L.  1  foot.  Coast  of  California;  extremely  abundant  from  Ca] 
Mendocino  southward. 

{Phanerodon  furcatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 163,  and  in  U.  S.  Pi 
R.  R.  Surv.  Fiflh.  184;  Gtinther,  iv,  247.) 

318«— RHACOCHII.VS  Agassiz. 
(Agassiz,  Am.  Joam.  Sci.  Art«  1854,  367:  type  BhacochiluB  ioxotes  Agassiz.) 

Body  ovate,  compressed,  tapering  abruptly  into  a  long  and  robi 
caudal  peduncle ;  mouth  comparatively  large,  the  lower  jaw  include* 
lips  extremely  thick,  the  lower  without  frenum,  its  posterior  ftee 
coarsely  lobed;    teeth  few,  small,  conical,  in  one  series;    gill-rak^^ 
rather  long;    pharyngeals  normal;    scales  small;  dorsal  spines  loiw 
IK)steriorly  subequal,  much  shorter  than  the  soft  rays ;  caudal  deep/^ 
forked ;   anal  basis   elongate,  the   spines  small.     Yertebrse  14  +  22i 
The  genus  differs  from  Ditrema  chiefly  in  the  development  of  the  lips- 
(/Sdxo(;j  ragged ;  ;|r€?Aoc,  lip.) 

089.  R»  toxotes  Agassiz. — Alflone. 

Olivaceous,  with  brassy  reflections  and  dusky  points ;  fins  plain ;  body 
ovate,  with  elevated  back  and  long,  thick  caudal  peduncle ;  bead  deep^ 
with  prominent  snout;  mouth  wide,  oblique;  maxillary  reaching  front 
of  orbit,  slipping  under  the  preorbital;  lips  extremely  large,  with 
.  uneven  stirface ;  teeth  strong,  wide-set,  those  in  mandible  little  devel- 
oped ;  eye  large.  Soft  dorsal  considerably  elevated,  much  higher  tium 
spinous  portion;  pectorals  and  ventrals  long;  caudal  short,  de^ly 
forked,  the  upper  lobe  the  longer.  Head  3f ;  depth  2|.  D.  X,  23;  A. 
Ill,  30 ; '  Lat.  1.  76.  L.  18  inches.  The  largest  and  least  handsome 
of  the  family,  and  the  one  of  most  value  as  food.  Coast  of  Catifoniia; 
rather  common. 

(Agassiz,  Am.  Jonrn.  Gci.  Arts,  1854,  367 ;  Girard,  U.  S.  Pac.  B.  B.  Snrr.  Fob.  18B: 
Ditrema  taxotes  Gttnther,  iv,  247.) 
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814.— DA]IEAI.ICHTHTS  Girard. 
iy  Proc.  Acad.  Nat.  ScL  Phila.  1855,  321 :  type  Damaliokthys  vooca  Girard. ) 

ly  ovate,  compressed,  with  long  caudal  peduncle.  Head  rather 
,  Month  moderate,  the  lower  jaw  included.  Lips  full,  the  lower 
a  frenum.  Teeth  very  few,  short,  conical,  bluntish,  in  one  series, 
akers  short  and  slender.  Lower  pharyngeaU  very  large,  convex 
d  in  outline,  with  the  lateral  horns  very  short  and  thick.  Anterior 
•bearing  area  on  the  plane  of  the  bone;  posterior  area  inclined 
rard,  forming  a  steep  angle  with  the  anterior  part;  teeth  on  an- 
part  low,  truncate,  hexagonal,  tessellited ;  on  posterior  part  ovate, 
ned,  imbricated,  and  turned  forward  so  that  the  posterior  side  forms 
grinding  edge.  Scales  rather  small.  Dorsal  spines  low,  much 
er  than  the  soft  rays.  Anal  fin  long,  with  small  spines.  Yertebrse 
21.  Si>ecies  of  large  size,  plainly  colored,  externally  resembling 
maj  but  singularly  distinguished  from  all  the  other  members  of 
imily  by  the  peculiar  pharyngeals.  {MjiaXiq^  calf;  UOu^^  fish ;  in 
on  to  its  viviparity.) 

D»  arg^rosomns  (Girard)  J.  &  G. —  White  Perch;  Porgee, 

or  soiled  white,  with  silvery  lustre;  three  or  four  obscure  dusky 
most  distinct  in  the  young;  fins  nearly  plain,  dusky.  Form 
ly  elliptical,  the  dorsal  curve  regular;  caudal  peduncle  rather 
Br.  Head  not  blunt ;  premaxillary  just  below  the  level  of  the 
>  the  maxillary  scarcely  reaching  front  of  eye.  Lips  thickish,  even. 
LS  with  3  or  4  rows  of  scales.  Gill-rakers  not  ^  so  long  as  the 
eye,  which  is  longer  than  snout.  Teeth  very  few,  short  and  blunt, 
kl  spines  stoutish,  the  last  one  highest,  half  the  height  of  the  soft 

Caudal  deeply  lorked,  the  upper  lobe  the  longer.    Pectoral  long. 

3i;  depth  2^.  D.  X,  23;  A,  III,  29;  Lat.  I.  63.  L.  15  inches, 
c  coast  of  United  States,  north  to  Vancouver's  Island;  very  abun- 
northward. 

iiotooa  argyro8oma  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  136,  and  in  U.  8.  Pac. 
^nrv.  Fish.  180:  Damalichthys  vaeca  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855, 
id  in  U.  8.  Pac.  R.  E.  Surv.  Fish.  182:  Ditrema  vaoca  GUnther,  iv,  246.) 

Family  XCIV.— LABRID^. 

{The  Wrasse-fishes.) 

ly  oblong  or  elongate,  covered  with  cycloid  scales;  lateral  line 
luous  or  interrupted,  often  angularly  bent.     Mouth  moderate. 
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terminal;  premaxilhiries  protract ih»;  maxillaries  without  supplemental 
bone,  slipping  under  the  membranaceous  edge  of  preorbital ;  the  anterior 
teeth  in  the  jaws  usiuiUy  very  strong ;  teeth  of  the  jaws  separate  or 
more  or  less  soldered  together,  sometimes  forming  a  continuous  i)lar<.*; 
no  teeth  on  vomer  or  palatines ;  lower  pharyngeals  completely  united 
into  one  bone,  without  median  suture.  Lips  thick,  longitudinadly  ph- 
eate.  Nostrils  round,  with  two  openings  on  each  side.  Dorsal  tin  cou- 
tinuons,  the  spinous  i>ortion  long;  anal  similar  to  soft  dorsal,  usually 
with  two  or  three  si)ines.  Ventrals  tlioracic,  I,  5.  Branch lostegals 
5- '3.  Pseudobranchije  i)resent.  Gills  3J ;  the  slit  behind  the  last  an*h 
small  or  obsolete;  the  gill-membranes  somewhat  connected,  often  joined 
to  the  narrow  isthmus.  Air-bladder  i>resent.  No  pyloric  coeea.  Geneni 
65,  species  450,  chiefly  of  the  tropical  seas.  Many  of  them  are  brilliantly 
colored,  and  some  are  valued  as  food-fisli.  Most  of  them  feed  upon  mol- 
lusks,  the  dentition  being  adapted  for  crushing  shells.  The  ^roup  has 
been  much  subdivided,  and  many  of  the  current  genera  are  distinguished 
by  characters  of  Uttlo  importiince. 

{Labrid(B  GUntber,  iv,  65-244.) 

■ 

a.  Teeth  in  jaws  distinct;  pharyngeal  te<»tli  not  c^ouflneut;  anal  spines  3. 
h.  Dorsal  fin  with  15-20  spina's;  tretli  all  conical;  no  posterior  canines;  lateral  line 
continnous.     ( Labrina.'. ) 
c.  Preopercle  senate ;  cln»eks  and  oi>ercles  scaly ;  teeth  in  a  band,  the  onter  en- 
larged   Ctknolabkus.  315. 

cc.  Preopercle  entire;  cheeks  scalj';  opercles  naked  ;  teeth  in  about  two  series. 

Tautoga,  316. 
ccc.  Preopercle  entire;  cheeks  and  opercles  scaly;  teeth  in  a  single  series. 

Lachnol^mus^  317. 
hb.  Dorsal  fin  with  8-13  spines.     {JuUdiuo'.) 
d.  Lateral  line  continnous. 
€.  Cheeks  and  opercles  scaly;  dorsal  spines  12;  posterior  cauine.s  present. 

Harpe,  31i 
ee.  Cheeks  and  opercles  naked  or  verj'  nearly  so;  dorsal  spines  9. 

/.  Posterior  canines  well  developed Plat yg Losses,  319. 

//.  Posterior  canines  obsolete PsEU  dojulis.  3:W. 

dd.  Lateral  line  interrupted ;  head  naked,  its  upper  edge  usually  tnrnchant. 

Xyrichtiiys,  321. 
aa.  Teeth  in  jaws  continent;  pharyngeal  teeth  pavement -li ke ;  anal  8pinee2;  acalm 

large.     {Searince.) 
g.  Teeth  partly  separate,  the  anterior  distinct;  dorsal  spines  flexible. 

Caluodox,  322. 

gig.  Teeth  soldered  together,  forming  a  plato  like  the  jaw  of  Teirotiom: 

each  jaw  divided  on  the  median  line ;  dorsal  spines  flexible  ;  scales 

on  cheeks  in  two  or  more  rows HEMI8TOXA9  323. 
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81(l#— CTEHrOIiABRUS  Cnvier  A,  Valenciennes. 

•  Cunners. 

.  et  Val.  Hist.  Nat.  Poiss.  xiii,  223,  1839:  type  Lahriis  rupestria  L.  of  Europe.) 

Sody  oblong,  not  elevated,  comparatively  slender  and  cotnpressed. 
ea^l  moderate,  more  or  less  pointed.  Teeth  in  the  jaws  in  several 
ries,  the  outermost  very  strong;  the  teeth  unequal,  conical,  and 
minted;  no  posterior  canines.  Cheeks  with  small  scales;  opercles 
tJx  large  ones.  Preopercle  with  the  vertical  limb  finely  serrated. 
^Biiichiostegals  5.  Gill-membranes  considerably  united,  free  from  the 
^liinus;  gill-rakers  short.  Scales  moderate,  35-50  in  the  lateral  line; 
teral  line  continuous,  abruptly  bent  opposite  posterior  part  of  second 
^t^al.  Dorsal  long  and  low,  the  spinous  portion  much  longer  than  the 
R:>  of  16-18  low,  subequal,  rather  strong  spines;  soft  dorsal  slightly 
^Va,ted ;  anal  fin  similar  to  soft  dorsal,  with  three  strong  graduated 
'lies;  caudal  truncate;  pectorals  short,  the  ventrals  inserted  behind 
^ii*  axils.  (zTffT,  xrtvo^j  a  comb;  Labrus^  a  related  genus,  from  the 
^t;iii  labruMj  lip.) 

^iiteropercle  naked.    {Tautogoldbru9  Gllnther.*) 

^1>»  C.  adspersns  (Walb.)  Goode. — Cunner;   Chogaet;  Blue  Perch, 

brownish  blue,  with  more  or  less  of  a  brassy  lastre;  colors  variable; 
^Ung  variegated  and  with  a  black  blotch  on  the  dorsal  fin.  Eye  mode- 
^te,  broader  than  preorbital,  4 J  in  head.  Head  3 J  in  length;  depth  3. 
^-  XVIII,  10;  A.  Ill,  9;  Lat  1.  45.  L.  12  inches.  Newfoundland  to 
^ape  Hatteras;  common  northward,  about  rocks. 

{Labnu  adspersus  Walbaum,  Artedi,  Pise.  1792,  254 :  Ctenolahrus  burgall  Qttnther,  iv, 
^:  Ctenolabrtu  cteruteue  Storer,  Hist.  Fish  Mass.  234.) 

816.— TAUTOGA  MitchilL 
Tautogs. 

[Mitchllly  Report  Fish  New  York,  1814,  23:  type  Lahrus  tautoga  MLtclilil=  Tauto^a 
nigta  Mitchill=/^&rtt«  onitia  L.) 

Body  oblong,  not  elevated  nor  greatly  compressed.  Head  large, 
learly  as  deep  as  long,  with  a  convex  profile.  Mouth  rather  small. 
Teeth  very  strong,  conical,  in  two  series;  the  outer  somewhat  incisor- 
ike;  the  two  anterior  teeth  in  each  jaw  strong;  the  posterior  teeth 
onall,  without  canine^s.     Eye  small,  high  up.    Cheeks  with  small  scales. 

*Gtlnther,  Cat.  Fish.  Brit.  Mas.  iv,  90:  type  Labrua  burgall  Bloch  and  Schneider: 
Tautoga;  Labrua,'^ 
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Opercles  naked,  except  above.  Scales  ou  body  rather  small,  in  about  CO 
transverse  series,  those  on  ventral  region  reduced  in  size.  Lateral  line 
continuous,  abruptly  decnrved  opposite  the  end  of  the  soft  dorsal. 
Dorsal  fin  long,  low,  continuous,  the  spinous  part  much  the  longer, 
with  about  16  low,  strong,  subequal  spines,  each  with  a  small  cuta- 
neous appendage  at  tip;  soft  dorsal  higher  than  spinous;  anal  similar 
to  soft  dorsal,  with  three  stout,  graduated  spines;  pectorals  broad  and 
rather  short;  caudal  short,  truncate,  with  rounded  angles;  the  soft 
parts  of  the  vertical  fins  with  the  membranes  somewhat  scaly;  ventrals 
conspicuously  behind  pectorals.  Branchiostegals  5.  Gill-rakers  very 
short  and  feeble;  gill-membranes  somewhat  connected,  free  from  the 
isthmus.  A  single  species  known.  (A  latinization  of  the  vernacular 
name  "Tautog,'^  which  is  of  Indian  origin.) 

942.  T*  onilis  (L.)  Gihr.^Tauiog ;  Black-JUh;  Oyater-JUh. 

Blackish;  young  greenish,  with  about  three  pairs  of  irregular  chain- 
like  bars,  the  sides  sometimes  reticulated;  chin  white.  Pectorals  short, 
rounded,  not  reaching  the  tips  of  the  short  ventrals.  Head  3^^^  in  length; 
depth  3.  D.  XVI,  10;  A.  Ill,  8;  Lat.  1.  60.  Maine  to  South  Carolina; 
a  common  food-fish. 

{Lahrus  onitis  Linn.  Syst.  Nat. ;  GUnther,  iv,  88 :  Tautoga  amerioana  Storer,  Hist 
Fish.  Mass.  276.) 

817.— liACHHrOLJBiniJS  Cuvier  <&  Valenciennes. 

Hog-fishes. 

(Cut.  &  Val.  Hist.  Nat.  Polss.  xiii,  274,  1839:  type  Lacknolcemw  aigula  C.  &  ¥.= 
Lahrua  faloatm  L. ) 

Body  strongly  compressed,  the  back  sharp  and  elevated,  the  profile 
long  and  steep.  Snout  sharp.  Mouth  low,  horizontal,  the  jaws  narrow; 
premaxillary  slipping  under  the  membranaceous  edge  of  the  very  bmad 
preorbital,  which  is  twice  the  depth  of  the  eye.  Teeth  in  front  prom- 
inent, caniue-like,  in  a  single  series;  no  posterior  canines.  Cheeks  and 
opercles  with  imbricate  scales.  Scales  of  moderate  size,  thin,  adho^nt 
Lateral  line  complete.  Dorsal  with  fourteen  spines,  the  first  three 
strong,  falcate,  produced  in  long  streamers  in  the  adult,  the  nMn- 
branes  between  these  spines  very  low,  the  filamentous  tips  longer  ttin 
the  head ;  other  spines  all  low,  gradually'  shorter  to  the  eleventh;  MV- 
ond  dorsal  and  anal  much  produced;  caudal  lobes  falcate;  third  atfl 
spine  strong ;  x>^torals  and  ventrals  short.  One  species  known*  {Ugph 
velvety ;  kaitxoq^  throat,  the  pharjTigeal  bones  being  only  partly  profW 
with  teeth,  and  the  rest  of  their  surface  covered  with  a  velveig^ 
brane.) 
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048.  1a,  fUcatas  (L.)  C.  &  Y»— Hog-fish;  Aigrette;  Capitaine. 

Chiefly  red;  a  jet  black  spot  usually  present  at  base  of  soft  dorsal; 
ventiuls  dusky;  cheeks  with  4  rows  of  scales.  Ventrals  reaching  be- 
yond tips  of  pectorals.  Head  3;  depth  2J;  scales  8-40-19;  vert.  12  + 
17.  L.  14  inches.  West  Indies,  north  to  Florida;  abundant.  An  ex- 
cellent food-fish;  varies  much  with  age. 

(^Labrua  faJcatua  L.  Syst.  Nat.  i,  475:  LachnoUemus  falcatuSy  aiguloy  dux,  »uillu8, 
eaninus,  and  psittacwt  C.  &  V.  xiii,  277-291;  GUnther,  iv,  b7;  Goode,  BuU.  U.  S.  Nat. 
Has.  Y,  36,  1676.) 

81§.— HARPE  Lac^pMe. 
Lady-fishes. 

{CoBsyphua  Cut.  ^  Val. ;  preoccupied :  Trochocopua  Giinther:  Pimelometapon  Gill.) 

(Lac^pMe,  Hist.  Nat.  Poiss,  iv,  426,  1802:  type  Harpe  ocerul€0-aureu8'Lac.=Labru8 
rufus  L.) 

Body  oblong,  moderately  compressed,  covered  with  firm  scales  of  vary- 
ing size,  25  to  60  in  the  course  of  the  lateral  line,  which  is  continuous. 
Head  rather  iK)inted  in  the  young,  becoming  very  deep  and  convex  in 
the  adult  from  the  development  of  the  adipose  tissae  on  the  top  of  the 
head.  Opercle,  subopercle,  interopercle,  and  cheeks  scaly,  preopercle 
naked ;  preopercle  minutely  serrulate  or  entire.  Jaws  each  with  four 
strong,  conical,  somewhat  compressed  canines  in  front,  the  lateral  teeth 
similar,  but  much  smaller,  coalesceut  at  base  with  each  other,  and  with 
small  granular  teeth,  so  that  the  surface  of  the  jaws  is  bony;  upper 
jaw  with  strong  posterior  canines,  directed  forwards.  Dorsal  fin  with 
about  twelve  low  spines,  its  soft  portion  scaly  at  base  or  naked ;  anal 
vnth  three  spines,  the  spines  rather  strong ;  lobes  of  soft  dorsal,  anal  and 
caudal  more  or  less  produced  in  the  adult;  ventrals  inserted  directly 
l:elow  pectorals.  Gill-membranes  slightly  connected.  Coarse,  brightly- 
colored  fishes,  inhabiting  tropical  seas,  (ap-r^j  scythe;  in  allusion  to  the 
falcate  fins.) 

a.  Base  of  dorsal  scaly ;  scales  rather  large ;  vertical  fins  with  falcate  lobes.  (Harpe.) 
944.  H.  rafa  (L.)  GiW.^Lady-fish;  Doncella, 

Head  and  upper  half  of  body  anteriorly  rich  chestnut  brown;  re- 
mainder, including  lower  half  of  operculum,  bright  golden  yellow. 
Snout  i)ointed,  its  length  more  than  one-third  that  of  the  head.  Head 
longer  than  high.  Upper  lip  thick,  with  conspicuous  folds;  preoper- 
calum  denticulate.  Two  outer  ventral  rays  and  lobes  of  soft  dorsal, 
anal  and  caudal  much  produced ;  the  long  rays  of  the  dorsal  and  anal 
extending  to  the  middle  of  the  median  caudal  rays,  the  outer  caudal 
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rays  twice  as  long  as  the  median.    (Ooode,)    D.  XII,  10;  A.  HI,  1 
scales  5-32-13.    West  Indies,  north  to  Florida  Keys. 

{Labrus  rufus  L.  Syst.  Nat.  i,  284:   Cos^yphus  rufus  GQnther,  iv,  108;  Gill, 
Acad.  Nat.  Sci.  Phila.  1863^  222;  Goode,  Bull.  U.  S.  Nab.  Mns.  v,  37 :  Cowypktu  hodia 
Cuv.  &  Val.  xii,  103:  Bodianus  rufua  Poey,  Rep.  Fis.  Nat.  Cuba,  ii,  331.) 

aa.  Base  of  dorsal  not  scaly;  scales  rather  small;  vertical  fins  little  produced.  (Pi 
lometopon*^  Gill.) 

94^.  H.  pulchra  (Ayres)  J.  &  Q.-^Bed-JUh;  Fat-head, 

Males  with  the  head,  dorsal,  anal,  and  candal  fins,  and  the  poste 
part  of  the  body,  as  far  as  the  vent,  purplish  black;  middle  part  of 
body,  pectoral  fin,  middle  of  candal,  and  ])osterior  edge  of  dorsal 
varying  in  tint  from  clear  crimson  to  blackish,  with  coppery  or  purplisb 
Instre;  region  about  shoulder-girdle  reddest;  lower  jaw  in  both  seizes 
abruptly  and  entirely  white;  females  dusky  rose-colored,  with  the  black 
areas  ill  defined  or  obsolete.    Forehead  in  the  adult  with  a  very  prom- 
inent fatty  hump.    Gill-rakers  short,  thickish.    Caudal  fin  truncate,  tli€ 
lobes  in  the  adult  produced  and  pointed.    Scales  on  breast  small;  pre- 
opercle  serrulate  in  young.    Head  3J;  depth  3.    D.  XII,  10;  A.  HI? 
12;    Lat.  1.  62.     L.  30  inches.     Coast  of  California,  from  Point  Con- 
cepcion  southwards ;  very  abundant.     Dried  in  immense  numbers  1>J 
the  Chinese. 

*  (Labrus  pulcher  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  3,  1854 :  SemicoMifphu*  pttl^^ 
Giinther,  iv,  99;  Pimelometopon  pulcJief  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,59.) 

319.— PI.ATTOIi088US  Bleeker. 

DoTicellas. 

{Halichares  Ruppell,  preoccupied :  Chasrcjulis  QiXL,) 
(Klein;  Bleeker,  Proc.  Zool.  Soc.  Lond.  1861,  411:  type  Julia  annularis  C.  it  V.) 

Body  oblong,  compressed,  not  elevated,  covered  with  large  scaled 
there  being  25-30  in  the  course  of  the  lateral  line,  which  is  not  inter- 
rupted, but  abruptly  bent  posteriorly.    Scales  on  breast  rather  smaDef^ 
Head  naked,  compressed,  conic.    Preopercle  entire.    Teeth  large,  eid* 
jaw  with  two  to  four  canines  in  front,  none  of  them  bent  backwards;  ^ 
posterior  canine  tooth  directed  forwards  on  each  sido  of  the  upper  jiV.    ■  ^ 
Dorsal  spines  nine;  anal  spines  three,  graduated;  ventrals  inaertel    |^ 
under  axil  of  pectoral.    Gill-rakers  short  and  ieeble ;  giU-membraMi 
slightly  joined  to  a  narrow  isthmus.    Species  numerous,  brilliaDtly  col- 
ored, abounding  in  kelp  in  the  tropical  seas.     {Kkaro^^  broad;  fh^f^ 
tongue;  an  old  name  without  evident  application.) 

*GiIl,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  58:  type  Labru%  puloker  Ayxw.    (cyriM; 
fat;  nBToicoVf  forehead.) 
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ftll.  P.  radiatns  (L.)  J.  &,  G.Sluefiah;  Doucella, 

^dult  brilliant  azure-blue,  each  scale  edged  with  bright  pearly  green; 
longitudinal  blue  band  on  anal;  margin  of  dorsal  light  blue;  young 
cyanostigma^)  brownish,  a  light-blue  spot  on  the  base  of  each  scale; 
'ad  with  spots  and  stripes  of  bright  blue;  dorsal  with  4  lines  of  stripes 
icl  blotches  and  a  broad  edge  of  blue;  caudal  with  a  broad  white  mar- 
Uy  the  outer  rays  blue,  the  base  of  the  fin  spotted  with  blue;  anal  with 
»rder  and  two  longitudinal  stripes  of  blue,  besides  a  blue  spot  at  the 
-se  of  each  ray;  pectoral  with  first  5  rays  and  a  transverse  line  blue. 
ead  4 ;  depth  3.  D.  IX,  11 ;  A.  Ill,  12;  scales  2-28-10.  L.  16  inches. 
est  Indies,  north  to  Key  West. 

.Spurus  radiaius  Linnieiis,  Syst.  Nat.  xii,  47*3,  1766:  Jidi8  cyanostigma^  principiSf  and 
Uitits  Cuv.  &  Val.  xiii,  391-398:  Platyglossxif*  cijanostigma  GUiither,  iv,  161:  Platy- 
'•»ie«  principu  Gilnther,  iv,  164 :  ChccrojuHs  radiaius  Goode,  Bull.  U.  8.  Nat.  Mus.  v, 
) 

^>»  P.  iTandlsaoainis  (Gill)  J.  &,  G. 

Color,  in  spirits,  dark  chestnut  or  brownish  red ;  a  very  dark  vertical 
^t  bordered  by  steel-blue,  behind  the  opercle;  anal  fin  faintly  barred; 
^<lal  marbled,  and  with  a  marginal  dark  baud.  Body  rather  short 
^  stout.  Profile  slightly  convex.  Maxillary  nearly  reaching  front  of 
^it^.  Dorsal  spines  short,  rather  stiff.  Caudal  fin  subtruncated.  Head 
;    ^epth  ^.    D.  IX,  11;  A.  Ill,  12;  Lat.  1.  27.    Beaufort,  N.  C. 

^h<ercjuli8  grandUquamia  Gill,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1863,  206.) 

^«  P.  homeralis  (Poey)  Gthr 

^  black  spot,  edged  with  pearl  color  posteriorly,  on  the  extremity  of 
^  operculum;  a  brown  band  from  the  snout  through  the  eye  and  the 
^iX5ular  spot  across  the  bend  of  the  lateral  line  to  the  base  of  the 
^dal;  a  second  from  below  the  axil  along  the  side  of  the  belly;  a 
^ish  streak,  edged  with  darker,  from  the  eye  obliquely  upward  and 
^kward,  meeting  its  fellow  on  the  nape;  base  of  pectoral  whitish, 
^thout  black  spot ;  caudal  truncate,  with  blue  angles.  A  black  band 
*^ng  the  middle  of  the  dorsal  fin  is  described  by  Dr.  Giiuther,  but  is 
^anting  in  the  8i)ecimeus  seen  by  us.  Head  33 ;  depth  3^.  D.  IX^  11; 
A.  Ill,  11;  scales  2-29-10.    Coast  of  Cuba,  north  to  Florida. 

{JiUiB  humeralia  Poey,  Mem.  Cuba,  ii,  212, 1858;  Glinther,  iv,  165:  Chosrojalia  humeralis 
Goode  &,  Bean,  Proo.  U.  8.  Nat.  Miis.  1679,  338.) 

IM.  P»  semlcinctllS  (Ayres)  QiiutheT.^Eelp'Jish. 

Dark  greenish  brown,  with  bright  reflections;  head  bronze-green 
kbove;  three  or  four  narrow,  horizontal,  wavy  blue  bands  below  the 
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eye,  alternating  witli  bronze.    Just  above  middle  of  body,  close  behin 
the  pectorals,  in  the  males,  is  a  deep  indigo-blue  cross  band,  wliie^ 
nearly  meets  its  fellow  under  the  belly.     Pectorals  yellow,  upper  ed| 
of  axil  black;  ventrals  cream-color,  each  reaching  beyond  the  posted 
edge  of  the  blue  cross-band ;  other  fins  with  horizontal,  wavy,  reddij^|| 
streaks;  female  without  blue  baud,  but  with  irregular  ink-like  spots  on 
numerous  scales  on  the  back  and  tail.     Body  oblong,  compressed,  rather 
elevated  at  the  nape.     Lips  thick,  the  lower  with  a  frenum.     Teeth  in 
about  two  series;  three  or  four  of  the  anterior  in  each  jaw,  canine-like 
Eye  small.    Dorsal  spines  slender,  low,  and  flexible.    Scales  on  breast 
small.     Head  SJ ;  depth  3 J.     D  IX,  12;  A.  Ill,  12;  Lat.  L  2a    Pacific 
coast,  north  to  Point  Goncepcion,  not  rare  southward. 

{Julis  8emicinctu8  Ayrea,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  32;  Giiiither,  iv,  161;  SteiB- 
dachncr,  Ichthyol.  Beitrage,  v,  151,  1^6.) 


390.— PSEIJDOJUI.IS  Bleeker. 
Sefioritas. 
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(Bleeker,  Proo.  Zool.  Soc.  London,  1861,  412:  tyx>e  Julis  ffirardi  Bleeker.)  |)!i 

This  genus  differs  from  Platyglossus  only  in  the  lack  of  devetopnMB^ 
of  the  posterior  canines,  which  are  either  wanting  altogether  or  reduced 
to  a  slight  rudiment.    (ff'eudiKj  false;  wuXo^^  Julis,  an  allied  genus.) 

a.  Dorsal  spines  very  slender  and  flexible.    ( Oxyjulis  *  Gill.  )  1^ 

950.  P*  niodestos  (Grd.)  Gthr. — Senorita;  Pesce  Bey,  mi^ 

Olive-brown,  the  scales  each  with  orange-brown  in  the  centre;  crcaiB'    |^ 
color  below;  sides  of  head  with  alternating  horizontal  streaks  of  bloid^ 
and  brown;  a  dark  blue  spot  at  base  of  pectoral  above;  membrane rf   1^ 
base  of  spinous  dorsal  largely  indigo-blue;  a  large  inky  blotch  atl»^   ^\ 
of  caudal,  covering  one-third  the  fin;  fins  otherwise  light  brown.  Body 
elongate,  the  back  not  elevated,  the  head  slender  and  sharp.    A  floi^   lii^ 
posterior  canine  sometimes  present  on  one  side,  usually  entirely  waotiDf'    I  ^ 
Fins  low;  ventrals  short;  caudal  truncate;  spines  weak  and  skodtfi,   I 
pectorals  reaching  beyond  tips  of  ventrals.    Head  4;  depth  4^.  D* 
IX,  13;  A.  Ill,  13;  Lat.  1.  28.    L.  7  inches.    Pacific  coast;  abnndi"* 
southward.    A  gniceful  little  fish.  M^ 

(Julia  modestus  Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  1858, 163;  Gilnther,  iv,  108:  (^ 
juli8  modeatus  QiWy  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  142.) 


""Gill^  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  142:  type  Julia  modmiui  Ayitft. 


l! 
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391.— XTRICHTHTS  Cnvier  &  YalencieQiies. 

Razor-fishes. 

7.  &,  Val.  Hist.  Nat.  Poiss.  xiv,  33,  1839 :  type  Caryphcena  novacuJa  L. ) 

k>dy  oblong,  compressed,  deepest  behind  the  occiput,  thence  tapering 
ikward.  Head  very  short  and  deep;  the  profile  almost  vertical;  the 
[>er  and  anterior  outlines  compressed  to  an  edge,  at  least  in  typical 
scies.  Preorbital  very  deep.  Eyes  high,  near  the  top  of  the  head. 
»nth  small,  low.  No  posterior  canines.  Cheeks  and  opercles  naked, 
with  only  a  few  very  small  scales  below  the  eye.  Scales  large,  with 
tnbranaceous  edges;  less  than  thirty  in  a  longitudinal  series;  lateral 
e  interrupted  behind,  commencing  again  lower  down  on  the  caudal 
iuDcle.  Dorsal  fin  continuous,  with  nine  spines.  Colors  brilliant, 
epical  seas.    ($w/>ov,  razor;  ^;f^t>?,  fish.) 

1*  X.  vermicnlatos  Poey. 

3ead  greenish,  tinged  with  orange  on  the  side;  seven  or  eight  blue 
ipes  along  the  cheeks;  three  on  the  opercles;  body  brownish,  paler 
ow;  each  scale  with  a  blue  vertical  band  and  sometimes  some  blue 
>t8;  toward  the  end  of  the  pectoral  is  a  broad  ^iolet  band  on  the 
€8;  dorsal  and  anal  carmine  red  with  blue  vertical  lines,  paler  on  the 
ntof  the  dorsal;  caudal  blue,  with  vermilion  bands;  pectorals  white; 
Urals  rosy.  Head  very  short,  deeper  than  long,  the  front  compressed, 
up,  almost  vertical.  Preorbital  very  deep,  its  depth  half  the  length 
the  head.  Eye  small,  placed  very  high,  its  distance  from  the  profile 
rcely  greater  than  its  diameter;  four  small  scales  below  the  eye. 
o  canines  in  front  of  each  jaw.  Dorsal  spines  low,  flexible ;  ven- 
^8  rather  long;  pectorals  short.  Head  4;  depth  3J.  D.  IX,  12;  A. 
}  11;  scales  2-27-8.  West  Indies,  north  to  Key  West,  Fla.;  very 
ilar  to  the  European  X  novacula  (L.)  Cuv.  &  Val.,  if  not  identical 

^oey  Memorias  Cuba,  ii,  215,  1858.) 

%%  X*  llneatns  Cuv.  &  Val. — E<izar-fish, 

Bo8e>red;  a  large  oblong  blotch  on  each  side  of  the  belly,  below  the 
3torals;  narrow  lines  descend  from  these  blotches,  meeting  on  the 
Uy.  The  two  anterior  dorsal  spines  flexible,  not  produced.  Outer 
itral  ray  prolonged,  not  reaching  vent.  D.  IX,  12;  A.  Ill,  12;  Lat. 
!5.    {Ouniker.)    West  Indies;  occasional  on  our  Southern  coasts. 

Javier  A,  Yalenciennes,  xiv,  50,  1839:  Novacula  lineata  QUnther,  iv,  171.^ 
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3*29.-CAI.I.IODOIV  (Jnmnw. 

(Gronow;  lUoch  »V  StliutiiUi,  Sy>i.  Milh.  l-Ol,  31*2:  type  CalUodon  linf^ntm  HVwh  & 
Schiit^Hlrr.) 

Body  nioileratt^ly  clonj^ate,  compressed,  covered  with  larfje  scales,  i 
Lateral  line  eoini>letr,  its  ])raTjeliiTi;2:  tubes  eoveriiiff  the  siiifaceof  its  j 
scales.  Teeth  at  base  coalescent  with  tlie  bony  jaw,  the  tips  free:  no 
median  division  in  eitlier  jaw;  ni)]ier  jaw  with  canine-like  teeth  in  front; 
posterior  canines  i)resent;  lower  ])hirynf^eal  bone  large,  broader  thun 
lonjj;  the  t(*etli  eoales(;inj^,  t'orinin*^  a  pavement*  One  row  of  larj^e 
scales  on  tiie  clieck.  Dorsal  s[)ines  Jlexible.  D.  IX,  9  or  10;  A.  II. 8; 
scales  about  2-1*4-0.    Tn»pical  seas,     (za^o^,  beautiful;  <><>q»,  tooth.) 

953.  C.  llMlls  Cnv.  A  Val. 

lieddish  in  spirits,  nearly  jdain,  a  black  spot  behind  the  first  dorsal 
spine.  Body  moderately  elongated,  compressed.  Head  rather  pointed. 
Upper  jaw  with  0  canines  in  front,  free  at  their  tips,  coalescent  below; 
no  smaller  teeth  behind  thCsse;  posterior  canine  Avell  develoi>e<lj  directed 
outward  and  partly  backwar*!;  between  the  anterior  and  posterior 
canines  a  series  of  small  teeth  behind  the  sharp  eil^e  of  the  bone. 
Lower  jaw  with  a  sc^ries  of  close-set,  even,  bluntish  teeth,  coalescing 
below;  upper  lip  double  for  its  whole  length,  covering  all  of  the  npi>er 
jaw  except  the  tii)s  of  the  teeth.  Oi)ercles  witli  two  rows  of  scaler, 
larger  than  those  on  the  cheeks.  Dorsal  spines  moderately  high,  very 
slender;  pectoral  short,  rounded;  caudal  truncate.  D.  IX,  0;  A.  II,  S; 
scales  1^-24-0.  Weij>t  Indies,  occasional  northward.  This  description 
taken  from  a  specinnni  obtained  at  Charleston  by  Mr.  K.  E,  Earll. 

(Cuv.  &  Val.  xiv,  28;»,  183<);  Giiuther,  iv,  214.) 

323.-HEin[ISTO.^A  Swainson. 
Parrot'Jhhes. 

Ptfiudoscarua  Blocker. 
(Swainson,  Clasii'n.  Anini.  ii,  1.S39,  220:  typo  Scarus pepo  Bennett.) 

Body  oblong,  more  or  less  compressed^  covered  with  very  large  scales. 
Lateral  line  continuous.  Lower  jaw  included;  teeth  in  each  jaw  sol- 
dered together,  forming  a  continuous  plate,  divided  by  a  median  satnre 
as  in  Tetrodon  ;  the  separate  teeth  traceable  by  serrations  on  the  edge 
and  by  reticulated  markings  on  the  anterior  surface;  none  of  them 
exserted;  posterior  canines  small  or  wanting;  lower  pharyngeal  very 
large,  longer  than  broad,  the  teeth  paved.  Scales  on  the  cfadek  io 
more  than  one  series.    Dorsal  spines  flexible;  dorsal  TX",  10,  or  X,  9; 
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anal  H,  8,  or  9.    About  24  scales  in  the  lateral  line.     Tropical  seas. 

Lar^e  fishes  of  the  tropical  seas,  brilliantly  colored,  little  valaed  as  food. 

Many  8i>ecies  occur  in  the  West  Indies,  any  of  which  may  be  found  about 

the  Florida  Keys.  The  closely  related  genus  Scarua  Forsk&l,  distiu- 
goishecl  cliiefly  by  the  stiff  spines  of  the  dorsal  fin,  occurs  in  the  same 
waters,  and  several  of  its  species  may  be  looked  for  on  our  coast,  (ij/if, 
baJf;   trru/jLaj  month 'f  the  jaws  divided.) 

9S4I.  XX.  cmncamala  (Cut.  &  Yal.)  J.  d^  G. 

Srow^nish,  the  jaws  and  naked  parts  of  the  head  green;  fins  dark,  the 
margin  of  the  dorsal,  anal,  and  ventrals  green.  Upper  lip  thick,  cov- 
ering: more  than  half  of  the  plate  of  the  jaw;  lower  lip  full;  no  poste- 
rior canine  teeth.  A  single  scale  on  the  lower  limb  of  the  preopercle, 
besides  the  two  series  of  scales  on  the  cheek ;  opercle  with  two  rows  of 
scales ;  top  of  head  scaled  forwanls  to  the  eyes.  Eye  small,  about  mid- 
uray  in  bead.  Dorsal  fin  not  emarginate;  anal  spines  long  and  flexible; 
caadal  shortish,  double  truncate;  pectorals  short.  Lateral  line  ab- 
mptly  decurved  posteriorly.  Head  3;  depth  3.  D.  X,  9;  A.  II,  9; 
I^t.  1.  23.     West  Indies,  north  to  Key  West,  Fla. 

(Soamtf  guacamaia  Cut.  &.  Yal.  xly,  178,  1839:  Pseudoscarus  guacam^ia  GUnthery  iv, 


Family  XCV.— CICHLID^. 

( The  Cichlids.) 

Fresh-water  Labroids.    Body  elevated,  oblong  or  elongate,  covered 
"with  moderate-sized  scales,  which  are  usually  ctenoid.    Lateral  line  in- 
terrupted, usually  ceasing  opposite  the  posterior  part  of  the  dorsal,  and 
then  recommencing  lower  down  on  the  caudal  peduncle.    Mouth  vary- 
ing in  size,  terminal,  the  jaws  with  rather  small  teeth,  which  are  usually 
conical,  but  sometimes  lobate  or  incisor- like;  no  teeth  on  vomer  or  pal- 
atines.    Nostril  single  on  each  side.    Premaxillaries  freely  protractile; 
maxillary  slipping  under  the  broad  preorbital.    Gill- rakers  vr.rious;  gill- 
membranes  often  connected.    Dorsal  fin  single,  with  the  spinous  i)or- 
tion  well  developed,  usually  rather  longer  than  the  soft  portion;  anal 
fin  with  3  or  more  spines,  the  soft  part  similar  to  the  soft  dorsal; 
▼entral  fins  thoracic,  I,  5.      Lower  pharyngeal   bones  united  into  a 
trian^lar  piece,  with  a  median  suture.     Branchiostegals  5  or  6;  no 
peeadobranchisB.    Oills  4;  a  slit  behind  the  fourth.    Air- bladder  pres- 
ent.    A  large  family  of  fresh-water  fishes  of  moderate  or  small  size, 
lepresenting,  as  to  form,  size,  appearance,  and  habits,  and  even  as  to 
many  details  of  stmcturet  in  the  waters  of  South  America,  the  Cen- 
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trarchidce  of  the  United  States.  Genera  about  25;  species  about  120, 
inhabiting  the  rivers  of  Africa  and  tropical  America,  the  genus  Heros 
extending  into  the  limits  of  the  United  States.  Those  with  lobate 
teeth  are  herbivorous,  the  rest  carnivorous. 

(Ghromides  GUnther,  iv,  264-316.) 

*  Spinous  part  of  dorsal  longer  than  the  soft;  gill-rakers  short  and  thick;  teeth  con- 
ical ;  hody  ovate  or  oblong,  covered  with  ctenoid  scales ;  anal  spines  5  or 
more;  mouth  rather  small Hkbos,  327. 

394.— HERDS  Heckel. 

{Herichthya  Baird  &,  Girard.) 

(Ueckel,  Brazil,  Fluss-fische,  Ann.  Wien.  Mus.  ii,  362,1840:  type Herw  geverua  Hecke\.) 

Body  oblong,  compressed,  somewhat  elevated,  the  form  Centrarchoid. 
Head  rather  large,  scaly  on  the  cheeks  and  opercles;  preopercle  entire. 
Mouth  rather  small,  terminal,  low,  the  jaws  equal;  maxillary  small; 
preorbital  deep ;  jaws  with  a  single  series  of  rather  stout  conical  teeth, 
behind  which,  in  front,  is  a  narroV  band  of  villiform  teeth.  Gill-mem- 
branes slightly  connected,  free  from  the  isthmus;  gill-rakers  short  and 
thick.  Scales  rather  large,  ctenoid;  the  lateral  line  interrupted  and 
beginning  again  below,  as  usual  in  this  family.  Dorsal  fin  continuous, 
the  spinous  part  much  longer  than  the  soft  part,  of  about  17  rather  low 
but  strong  spines;  soft  rays  much  higher  than  spines;  anal  fin  similar 
to  soft  dorsal  but  shorter,  its  spinous  part  also  longer  than  the  soft,  of 
about  6  spines;  caudal  fin  subtruncate,  with  rounded  angles.  Species 
very  numerous  in  Central  and  South  America.  (7>aic,  hero;  the  appU- 
cation  not  evident.) 

955.  H.  cyanoiiriittatus  (B.  &  Q.)  Gthr. 

Brownish,  body  and  soft  parts  of  verticiil  fins  everywhere  with  small 
blue  spots ;  sometimes  a  black  spot  on  middle  of  spinous  dorsal,  with 
another  one  below  it  on  the  back ;  a  black  blotch  at  base  of  caudal* 
Body  oval,  moderately  compressed ;  profile  gently  curved ;  interorbital 
region  slightly  depressed;  eyes  small,  situated  rather  backward  and 
high  up ;  mouth  small,  maxillary  not  reaching  orbit ;  six  rows  of  Bcaks 
on  cheek ;  fins  high.    Head  3^ ;  depth  2^.0.  XVII,  10 ;  A.  VI,  &   Lit  L 
25.    Rivers  of  Texas  and  Mexico. 

{Herichthys  cyanoguttaius  B.  &  G.  Proo.  Acad.  Nat.  Sci.  Phila.  vii,  35, 1854:  Oflatikii 

iv,  290.) 
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Family  XCVL— POMACENTRID.E. 

(The  Pomacentrouh.) 

Labroid  fishes  with  the  body  short,  deep,  compressed,  covered  with 
ctenoid  scales;  lateral  line  wanting  posteriorly;  mouth  moderate,  usu- 
ally with  rather  strong  teeth;  vomer  and  palatines  toothless;  nostril 
single  on  each  side,*  nearly  round ;  preopercle  with  its  posterior  edge 
largely  free;  dorsal  fin  single,  with  the  spiaous  portion  longer  than  the 
soft,  which  is  similar  to  the  soft  anal;  anal  spines  2;  ventral  fins  tho- 
racic, I,  5,  the  anterior  rays  longest.  Lower  i)haryngeals  fully  united; 
branchiostegals  5-7;  gills  3J;  slit  behind  the  last  gill  very  small  or  ob- 
solete; no  labyrinthiform  appendage ;  air-bladder  and  pseudobrauchite 
present;  gill-membranes  free  from  the  isthmus.    Vertebrye  12+14. 

Fishes  of  the  tropical  seas,  simdar  in  mode  of  life  to  the  ChcetodoniiiUv^ 
feeding  on  small  marine  animals  and  plants  in  the  coral  reefs.  Genera 
10 ;  species  about  160. 

{Pomaccntndw  Giinther,  iv,  2-QA.) 

a.  Teeth  incisor-like,  fixed,  in  one  series Pomacextrus,  325. 

oa.  Teeth  conical,  in  2  or  more  series Chromis,  326. 

399.— POMACENTRUS  Lac^pede. 
Demoisellefi. 

(Glyphidodon  Lac.:  Hypsypops,  Pomatajyr ion,  and  JCusckiatodue  Gill.) 
(Lac^pMe,  Hist.  Nat.  Poiss.  iv,  50:$,  1802:  typo  Cho'todon  pavo  Bloch.) 

Body  ovate,  deep  and  compressed;  the  profile  steep.  Head  moderate, 
nearly  as  deep  as  long,  almost  everywhere  scaly.  Mouth  quite  small, 
terminal;  the  jaws  equal;  both  jaws  armed  with  a  single  series  of  com- 
pressed teeth,  notched  or  not,  immovable.  Gill-rakers  long;  i)reop- 
ercle  entire,  or  more  or  less  serrate;  preorbital  serrate  or  entire. 
Scales  large,  strongly  ctenoid,  the  lateral  line  running  parallel  with 
the  back  to  near  the  end  of  the  dorsal  fin,  at  which  point  it  ceases. 
Dorsal  fin  continuous,  with  12  or  13  low  stout  spines;  the  soft  part 
more  or  less  elevated,  its  last  rays  gradually  shortened;  anal  fin  sim- 
ilar to  soft  dorsal,  with  two  spines,  of  which  the  second  is  much  the 
larger;  dorsal  spines  with  a  sheath  of  large  scales,  the  membranes  of 
both  dorsal   and  anal  covered  high  up  with  small  scales;  cauilal  fin 


*Afl  in  the  CichlidcB.    All  other  Acantho2)tei'i  have  two  nasal  openings  on  each.  ^vL^. 

Bull.  Nat.  Mus.  JSTo.  16 39 
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deeply  forked.     r>raiielji()sii^«;*;ils  .">  or  r».     SjU'eies  imuierous  in  tlji;  ii-oi»- 
ieal  ,seas.     (-.7^/"'.  opt*rciiluni;  zr>7/i.v,  spine; 

a.  Prt'optTolo  srmtf,  ;ii  l«'a>i  in  the  :uluU.     \  Pnmovi  nirns. } 

950.  P.  lourost:ct«s  MiMlln- ,v  Trosclirl. 

Dink  ])roNvnish  alHJve,  yellowisli  ;rreen  on  the  sides  and  belly,  yellow 
on  the  tail  and  caudal  tin  :  numerous  roundish  bluish- white  spots  on  the 
head,  back,  and  soft  portions  of  the  <lorsal  and  anal  tins,  tht*  dots  bein;; 
less  numerous  on  the  sifh*s:  siunetimes  nearly  uniform  l>ro\vn,  alnio>l 
unspotted;  no  spot  on  th<».  back  of  the  tail ;  a  white  dot  on  the  base  of 
the  la  t  anal  rays;  youni;-  with  an  of(*]lat<Ml  d«)rsal  spot  and  eonver^ent 
bUie  bands  on  llu?  snout ;  up]M'r  ])ro(ileof  head  arched;  suborbital  rin;; 
minutely  <lentieuiate  postnlorly ;  ]>r(M)]»ereh^  serrulate;  lower  limb  ut' 
preoi)erele  si-aly;  upper  and  lower  teeth  nearly  e<pially  broad,  en  tin-: 
caudal  forked,  the  lol>es  rather  pointed.  Depth  2^  in  total.  D.  XIl, 
15;  A.  II,  1);  scales  ;)-28-t>.  (Giinfhcr,)  West  Indies,  north  to  Wot 
Florida. 

(MiilltT  &  Trosdirl.  S<'hoiiil>nr;^k's  IJarbad.  07 1 ;  GUnther,  iv,  31;  Goode  «&  Ik'tiu. 
Proc.  IT.  .S.  \at.  Miis.  1^71),  :?:5h.) 

•aa.  Pre<>j)orclo  out  in*. 

b.  TtM»tli  entire.     (/////)« v^wj)**  Gill.) 

•9*^7.  P,  riibicundiis  ((^nl.)  J.  &  G.—Caribaldi. 

Uniform  deep  scarlet,  unmarkcMl ;  ed«;es  of  fins  dusky.  Bodj"  short 
iind  (h't^p,  elevated,  compressed,  constricte<l  behind  the  dorsal  and  anal, 
the  (faudal  peduncle  short  and  deep;  head  higher  than  long^,  the  ]»reor- 
bital  i.nd  suborbital  rej,^ions  bein;.C  unusually  deep;  ]>reoperele  entire; 
<!heeks,  o[>ercles,  and  toi>  of  head  scaly;  mouth  small;  lips  thick;  teeib 
comi>ressed,  narrow,  blunt  and  entire,  in  a  sin;;rle  row,  dark  at  tips; 
^ill-rakers  short  and  Hexible;  i)reorbital  anteriorly  as  wide  as  the  eye; 
cheeks  Avith  5  or  (>  rows  of  rather  small  scales,  opercles  with  several 
rows  of  larger  ones;  lips  thick,  the  lower  without  frenuiii;  soft  fins 
rather  high;  ])ectora]s  reaching  nearly  to  vent.  Head  l^ ;  depth  IJ.  D. 
XII,  10;  A.  II,  ir>;  scales  5-r>0-13;  Lat.  I.  on  21  scales.  L.  12  inches. 
Coast  of  California,  sSoutli  of  Point  Concepciou;  abundant  about  rocky 
islands. 

{(Ufiphif^odon  rnhiciimluM  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  148:  Parma  ruhi- 
<'HH(fa  (liliitluT,  iv,  5H:  IJi/psypops  rithicundiH  Gill,  Proc.  Aoad.  Nat.  Sci.  PhilA.  l!Ai3, 

21.S.) 

bb.  Teetli  cmar^^iiiatc.     (Glyphidodon^  l.ac^pcde.) 

'Gill,  Proc.  Acad.  Xat.  Sci.  IMiila.  IHGI,  nr»:  typo  GlyphisodonruhicundMGnL  {vti, 
liij^li;  rn'o,  below;  (oil?,  eye;  in  allusion  to  the  hi^h  saborbi till  region.) 

i  GhjphiHodon  Lac<^pede,  Hist.  Nat.  P<iis8.  iv,  542,  1802:  type  Gljfphitodmk  momekvr^ 
Lac.  =  Chwtodon  8ajatili8  BUk\\.    (^y  X.V9U,  \iQ\Ai\x',  66<mv,  tooth.) 
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>•  P.  concolor  (Gill)  J.  <&  G. 
ll>ark  olive,  with  5  or  6  vague,  dark  cross-bands;  pectoral  with  a 
poring,  bla<:k  transverse  line  at  base.  Interorbital  space  convex, 
cler  than  orbit;  breadth  of  infraorbital  ring  two-thirds  the  greatest 
^a<lth  of  the  preorbital.  Teeth  rather  broad,  deeply  notched.  Deptli 
13.  XII,  12;  A.  II,  9;  scales  3-25-10.  {Giinther.)  Both  coasts  of 
ntral  America,  north  to  Florida  Keys. 

^•4^chistadus  concolor  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  186*2,  14r>:  Glyphidodon  con- 
'»•  Oiiutlior,  iv,  37:  Glyphidodon  concolor  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Miia.  187y, 
■) 

^«     1*.  saxatilifl  (Linn.)  J.  &  G. — Cow-pilot;  Mojarra, 

ire^nish  olive;  head  and  fins  dark;  body  with  5  or  6  black  cross- 
^cls,  which  are  rather  narrower  than  the  interspaces;  the  first  from 
^  ox*igin  of  the  dorsal  to  the  pectoral  fin,  the  second  downwards  from 
^**tl:i  and  fifth  dorsal  spines,  the  third  from  the  ninth  and  tenth  dorsal 
^es  toward  the  vent,  the  fourth  from  end  of  spinous  dorsal  to  middle 
^'Ual,  the  fifth  below  the  end  of  the  soft  dorsal  and  continued  on  the 
*t:erior  rays  of  dorsal  and  anal;  a  faint  sixth  bar  at  base  of  caudal. 
^^  dorsal  and  an«al  fins  produced,  the  fourth  and  fifth  rays  of  dorsal, 
i  the  fifth  and  sixth  of  anal,  longest.  Eye  rather  large,  about  as 
^S  as  snout.  Head  rather  short,  3J  in  length;  depth  If.  D.  XIII, 
>  A.  II,  13 ;  Lat.  1.  27 ;  pores  on  21  scales.  Tropical  seas  of  Amer- 
^  y  occasional  on  our  South  Atlantic  coast. 

\^h<Btodon  aazatilis  Linn.  Syst.  Nat.:  Glyphidodon  aaxaUlis  Giinther,  iv,  35:  Glyphi- 
^^n  saxatilia  Goode,  Bull.  U.  S.  Nat.  Mas.  v,  38.) 

.     326.— CHRO.niS  Cuvier. 

(Heliastes  Cuv.  &  Val. :   Furcaria  Poey :  A y reMn  Coo'per, 

(Cuvier,  M^moires  du  Mus.  d'Hist.  Nat.  1815 :  type  Spams  chromis  L.  =  Chromie  catttarca 
RissQ,  of  the  Mediterranean.) 

Body  i-ather  deep.  Preopercle  entire.  Mouth  small;  teeth  small, 
conical,  in  two  or  more  series,  the  outer  larger.  Scales  rather  larg(% 
24-30  in  a  longitudinal  series.  Dorsal  fin  with  12-14  spines.  Branclii- 
[>stegald  normally  5.  Pyloric  cceca  2.  Gill-rakers  long  and  slender. 
rrox)ical  seas;  species  numerous.  {y,p^^!u^  the  ancient  name  of  some 
fish,  probably  a  Sciienoid,  from  yjdiuo^  to  neigh,  from  the  noise  made 
3y  the  fish;  akin  to  our  names  Grunter,  Croaker,  Drum,  Hog-fish.) 

HOO.  C*  pniicCipinnis  Cooper.~/;;acA-dm}//i. 

Dark  slaty  blackish,  with  violet  lustre  above;  some  of  the  scales 
with  a  greenish  spot  or  edging;  fins  bluish  black;   posterior  part  of 
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body  with  small  round  bn)\vn  s[M>ts,  which  form  luore  or  less  r«\i:ii;.^'. 
series;    suit  (l;)rs,il  ami  caudal  densely  s])olted.      Body  oblong.  s<»iim- 
what  re^^ularly  ellii)tical.      Hcatl  blunt,  sliorl,  and  deej),  the  ]>rf»hle  ab 
iii[)tly  descendiiif^  to  llie  snout.     Lips  thick,  tlie  lower  without  t'reumu. 
Teeth  laodeiate,  conical,   in    about    two  sfvies,  the    inner  very   sisKiil. 
Cheeks,  opei'cle.s,  and  U)[)  ol"  heatl  scJy.     S];incs  still'  and    low.     i';i\\ 
dal  Ibrki^d  :  pectorals  ;jnd  \entials  lou;^.     Head  I ,  depth  -i.      1).  XI!. 
11;   A.  n,  10;   scales  l-L^O-lC:   IS  in  cuurse  of  lateral  line;   L.  \)  inche>. 
Pacilic  <*oasl,  north  t<»  Point  Coni-epcion:  not  rare. 

{.tijrcHia  jftitictij/m.u-'^  ( 'i):»j,it.   I'r:»i-.  (.'.il.  Arad.  Nat.  S»-i.  1>  i!i,  7.'5. » 

961.  i\  ifiisolat:is  ((':iv.  ^v  Vul. . .).  iV  C 

Ihivk  brownish,  with  metallic  reilections;  each  s(*alo  on  the  head  ani 
anterior  i>art  of  the  body  with  a  blue  spot:  youujj:  with  two  blue  line- 
alon<^  the  forelu^ad  couver^^^Mit  on  the  snout,  and  with  a  black  spot  im 
mediately  behind  the  <lorsal  tin.  Caudal  tin  einar«i:inato,  with  roundeil 
lob(»s.  JSecond  anal  spint*  more  than  half  the  length  of  the  head:  d«a 
sal  s]>ines  high:  ventrals  long:  pectorals  moderate.  Depth  2;  I).  Xlll. 
12;  A.  ir,  12;  scales  2-2S-0  ;  cceca  1*.  West  Indies,  north  to  Southern 
Florida. 

{Ift'liatiVH  Intiolatus  C'nv.  ».V  Vul.  v,  491  :   IlfliusUs  insolaius  (JiiuthiT,  iv,  01.) 

Family  XCVII— EPIIIPPID^. 

(The  Angel fisheH,) 

Body  compressed,  usually  greatly  elevated,  the  anterior  x>rotile  stee]*. 
Scales  moderate  or  small,  ctenoid,  densely  covering  the  soft  parts  of  the 
vertical  fms;  latiM*al  linei)resent,  following  the  curve  of  the  bsick.  Mouili 
small,  terminal,  horizontal;  premaxillaries  protractile;  maxillary  short, 
without  sui)])lemental  bone,  partly  slipi)ing  under  the  preorbital ;  ja\\> 
with  bands  of  shMider,  pointed,  movable,  brush-like  teeth;  preoperi'lc 
usually  very  finely  serrated ;  gill-membranes  broadly  attached  to  the 
isthmus,  the  openings  restricted  to  the  sides;  branehiostegals  6  or  7, 
pyloric  c(Eca  few;  gill-rakers  very  short ;  pseudobraiicbia*  present.  Dor 
sal  fins  2,  somewhat  conne(!ted ;  the  first  of  8  to  11  spine-S,  which  an- 
flepressible  in  a  groove;  soft  dorsal  and  anal  fins  anteriorly  high,  their 
bases  thickened  by  the  scales;  anal  spines  3  or  4,  short;  caudal  fiii 
truncate  or  nearly  so;  i)ectorals  short;  ventrals  long,  thoracic,  I,  5: 
air-bladder  large,  commonly  bifurcate  in  front,  and  with  two  sleiid. 
horns  behind.    As  here  understood,  a  group  of  4  genera  and  about  10 
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species,  closely  related  to  the  Cluetodonts^  but  said  to  show  important 
(lifTereuces  in  the  skeleton.  Fishes  mostly  of  large  size,  in  warm  seas, 
sc»metiines  entering  rivers. 

{S<iuamipinne9  part;  genera  Scatopha'jus^  Ephippun^  and  Drcpanc,  Giintber,  ii,  57-05.) 

a.  Anal  spines  3;  dorsal  8i)ine3  8  or  9,  the  third  prolonged;  profile  very  steep;  seales 
smaU Ch.ktodipterus,  iW7. 

397.— CII^TODIPTERIJS  Lacdpi>de. 

( Pa  rephlpp us  Gill.) 

(.Lac<5pedc,  Hist.  Nat.  Poiss.  iv,  50J,  18Ji:  typt^  Cltwtodon  pluniicri  B\och.=  Chwtodon 
faher  Hrouss. ) 

Body  much  elevated  and  compressed,  its  oatline  nearly  orbicular,  the 
anterior  profile  nearly  vertical.  Scales  small,  53-70  in  the  course  of  the 
lateral  line.  Jaws  about  e(iual;  no  teeth  on  vomer  or  palatines;  teeth 
oil  jiiwa  slender,  somewhat  movable;  preopercle  finely  serrulate.  Bmn- 
eliiostegals  C.  Dorsal  fins  2,  somewhat  connected,  the  first  of  usually  I* 
spiues,  the  third  of  which  is  elongate;  anal  spines  ^,  small,  the  second 
the  lougest ;  ventral  with  a  large  accessory  scale.  Pyloric  cceca  4-l>. 
Auierican,  distinguished  from  the  Asiatic  genus  Ephippm  by  the  very 
umcb  smaller  scales,  {-/atzoow^y  Chietodon;  oi^,  two;  -rr/xr/,  fin,  the 
dorsal  being  divided.) 

90^«  C.  faber  (Brouss.)  J.  &  G. — Angel-fiah;  Porg^e. 

Grayish ;  a  dusky  band  across  the  eye  to  the  throat ;  a  second  similar 
band,  broader,  beginning  in  front  of  the  dorsal  and  extendiiig  across  the 
l>as<^  of  the  pectoral  to  the  iK^lly;  a  third  band,  narrower,  extending  to 
the  middle  of  the  sides,  from  tlie  base  of  the  fourth  and  fifth  dors:il 
spines;  a  fourth  broader  band  from  the  last  dorsal  spine  to  the  anal 
spines,  the  remaining  bands  alternately  short  and  long;  all  of  thcvse 
bands   growing  obscure  and  disa[)pearing  with  age;  ventrals  black. 
Vertical  fins  low  in  the  young,  lalcute  in  the  adult.      Third  dorsal 
8piue  nearly  as  long  as  from  eye  to  edge  of  preopercle,  its  membrane 
blackish;  chin  with  a  row  of  pores;  preorbital  nearly  as  wide  as  eye; 
jjectoral  considerably  shorter  than  ventral,  the  first  soft  ray  of  the  latter 
Jilanientous.     Head  3-3.];  depth  Ij.     D.  Vni-I,  20;  A.  Ill,  18;   Lat. 
1.  CO;  cceca  4-6.     L.  2  feet.    Warm  seas;  north  to  San  Diego  and  Xew 
York;  abundant  on  our  South  Atlantic  coast;*  an  excellent  food-fish. 
Very  large  si)ecimens,  which  we  supjmse  to  be  old  individuals,  but  which 
may  i)08sibly  be  a  distinct  species  (Ephtppns  cjujim  Cuv.),  have  the  occi- 
pital crest  and  anterior  interhicmals  develo]>ed  in  thick  bony  njasses. 

( CA^rlorZon /after  Bronasouet,  Ichth.  Duciis.  1,  v,  t.  4,  ITcHi:  Chwtodon  fuhcr  Gmel.  Syst. 
Kat.  iy  1^363;  17^:  Zmt9 quadra tusGmch  1.  c.  1220;  Giiuthcr,  li,  GL:  Lp7iippu«  gi^osCM^vec^ 
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R^gDO  ADim. :  EpMppus  gigas  GUutber.  ii,  Gl :  Ephippus  gigas  Holbrook,  Ich.  S.  On 
107:  Ephippus  fahcr  Holbrook,  1.  c.  110:  Ephippus  zonatua  Girard,  U.  S.  Pac.  R. 
Surv*.  110,  from  San  Diejro.) 


Family  XCVIIL— CH^TODONTID^. 

{The  Chevtodonts.) 

Body  strongly  compressed,  elevated,  suborbicular  in  outline,  cove: 
with  moderate-sized  or  small  scales,  which  are  finely  ciliated  or  ne£^.a 
smooth;  lateral  line  present,  concurrent  with  the  back,  not  extending- 
the  caudal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  shos 
teeth  slender  or  setiform,  often  extremely  long,  in  narrow  bands  in  t  1 
jaws;  no  teeth  on  vomer  or  palatines;  no  canines,  molars,  or  incisor^i 
eyes  lateral,  of  moderate  size;  branchiostegals  6  or  7;  pseudobraucbi^ 
very  large;  air-bladder  present.    Gill-membranes  more  or  less  attacZic^ 
to  the  isthmus ;  gill-rakers  very  small.    Dorsal  fin  single,  continuous,  its 
rays  sometimes  filamentous,  its  soft  part  as  well  as  the  soft  part  of  the 
anal  densely  covered  with  small  scales ;  anal  similar  to  the  soft  dorsaJ 
with  3  or  4  spines;  veutrals  thoracic,  1, 5.    Carnivorous  fishes  of  the  tropi- 
cal seas,  noted  for  their  singular  forms  and  bright  colors.     Genera  5 or 
more;  species  about  170,  most  of  them  belonging  to  GiiOdtodon  and  Po- 
macanthus.     (Sqnnmipinnes  part,  Giinther,  ii,  1-57.) 

a.  Preoperculiini  without  spine  at  its  aiij^lo CHiE7X)DOS,  3;S. 

aa.  PreopcTcnluiu  with  a  strong  spino  at  its  angle Pomacaxtiius,  ^. 

32§.— CHiETODOM  LlnuiBus. 
(Sarothrodua  Gill :  Tetragoiwpirm  Bleoker.) 
(LinniBUs,  Systema  Naturjv,  x,  1758:  type  Cliwtodon  capistratus  L.) 

Body  short,  deep,  very  strongly  compressed,  esi>ecially  above,  and 
behind;  head  small,  compressed,  almost  everywhere  scaly;  mouth  very 
small,  terminal,  the  jaws  provided  with  long,  slender,  flexible,  bristle- 
like  teeth ;  preoperculum  entire  or  nearly  so,  without  spine.  Dorsal  fin 
single,  continuous,  not  notched,  the  spinous  part  longer  than  the  soft 
l)art,  of  about  13  spines;  last  rays  of  soft  dorsal  usually  rapidly  short- 
ened; caudal  peduncle  short,  the  caudal  fin  fan-shaped;  anal  similar  to 
soft  dorsal,  preceded  by  3  or  4  strong  spines.  Body  ex)vered  with  rather 
large  ctenoid  scales,  somewhat  irregular  in  their  arrangement;  the 
lateral  line  cui'ved,  high,  parallel  with  the  back.  Gill-openings  rather 
narrow,  the  membranes  narrowly  joined  to  the  isthmus;  branchiostegals 
G.     A  very  large  genus  of  singular-looking  fishes,  abounding  in  tbe 
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tropical  seas;  most  of  them  have  the  body  crossed  by  transverse  black 
biirs.     (z^t^j  bristle;  6d<b>y  tooth.) 

968.  C.  maciilcHSlnctas  (Gill)  J.  &  G. 

Olivaceous,  darker  above;  a  dark-brown  band  from  beginning  of  dor- 
sal fill  obliquely  forwards  through  eye  and  across  the  cheeks;  a  second 
bar  bediming  in  a  blotch  on  soft  dorsal,  runs  verticjilly  across  the  body. 
Body  suborbicular,  closely  compressed ;  profile  steep,  conceive,  the  short 
snout  projecting;  mouth  very  small,  maxillary  not  reaching  the  vertical 
from  the  anterior  nostril;  caudal  peduncle  very  short ;  lateral  line,  begin- 
ning at  upper  angle  of  opercle,  running  obliquely  upwards  to  o[>posite 
the  base  of  soft  dorsal  and  then  decurvod,  ending  opposite  extremity 
of  soft  dorsal.  Head  2|  in  length;  depth  1^.  D.  XII,  10;  A.  Ill,  17. 
Atlantic  coasts  rare. 

{Sarothrodas  maculodnctua  GiW,  Proc.  Aca-2.  Xat.  Sci.  Phila.  1831, 1)9.) 

399.— POMACAIVTHUS  Lnc6i>e<lo. 
[Ch€Ptodonf  HolaoanthuSy  and  Acanthoch(r4odon  Blocker.) 
(Lac^pede,  Hist.  Nat.  Poiss.  iv,  517, 1802:  type  Chattodon  arcnatus  L.) 

This  genus  differs  from  Chcctodon  chiefly  in  the  presence  of  a  strong 
spine  at  t\\^  angle  of  the  preopercle.  Body  niucli  compressed  and  ele- 
vated; dorsal  fin  entirely  scaly,  with  S-15  spines;  the  anal  with  3; 
scales  moilerate  or  small;  branchiostegals  6 ;  air-bladder  with  2  poste- 
rior horns ;  pyloric  cceca  numerous.  Species  numerous  in  the  tropical 
seas.  Many  of  them  are  brilliantly  colored,  (^oi/zct,  operculum ;  axa^Oaj 
spine.) 

a.  Dorsal  spines  12  to  15.    {Holacanthwi*  Lac.) 

■ 

964.  P.  Ciliar:s(Linu.)  J.  &  G..-- Angel -Jish  ;  Jmbvliia. 

lirownish  olive,  each  scale  witli  a  crescent-shaped  mark  of  lighter; 
Dape  with  a  dark-bi'own  spot  ocellatcd  with  blue ;  chin,  base  of  pectoral. 
borders  and  spines  of  opercle  and  preopercle  bright  cobalt  blue ;  fins 
with  blue  and  yellow.  Body  oblong,  compressed  and  elevated;  mouth 
small;  scides  ciliate;  soft  dorsal  and  nnal  with  the  anterior  rays  pro- 
duceil  in  long  streamers.  Head  4  in  length ;  depth  about  2.  I).  XIV, 
20;  A.  Ill,  20;  scales  8-50-30.  West  Indies,  occasional  on  our  South 
Atlantic  coast. 

(Cha-tfHloH  ciliaria  Linn.  Syst.  Nat.:  TJolacnnthm  vUiariH  LacoixNlo,  Hist.  Nat.  Poiss. 
iv,  527,  l.":Hl2:  IZo/oconMiw  ctZiVirw  Glint  her,  ii,  40:  U  olacanth  m  ciUaris  GooiV^,  Bull.  U. 
S.  Nat.  MuB.  V,  43.) 


•Lac^pedc,  Hist.  Nat.  Poiss.  iv,  525:  type  Chcctodon  tricolor  Bloch.    (oAo?,  complete  j 
ccxarOa,  spine.) 
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an.   Dorsal  sj»i:ios  H  to  11.     (/'oniarttnthui<), 
96>1.  P.  arc*  II  at  us  {L.)  Lav. 

Dark  brown,  anteriorly  plain  :  lowrr  ]\\\v  ikiIc  ;  each  sejile  witli  a  «laik 
spot  ami  a  whitish  ed^jfe:  you n;j:  with  yellowish  vertical  bands,  soum*- 
times  spotted  with  bhiek  ;  base  of  |M*i'torals  sometimes  yellow.  Scales 
on  body  small,  firm;  lari^^e  and  small  on«^s  irre^uhirly  mixed.  Head  with 
shagreen,  formed  of  rtidimentary  sejiles.  Dorsal  and  anal  extivmely 
falcate,  th(^  anterior  soft  rays  two-thirds  the  length  of  the  bcnly  in  the 
adidt;  dorsal  spines  very  low;  last  anal  spine  long.  Month  small; 
gill-rakers  short;  gdl-membranes  very  slightly  Joined  to  the  isthmns 
mesially.  I).  IX,  30;  A.  Ill,  L'4;  Lat.  I.  80-100;  cct^ca  15:  vert.  10  + 
14.     \yest  Indies,  north  to  Gard;Mi  Key,  Florida. 

{Chivtodon  arruatufi  L.  Svst.  Xjjt.:  Pinna<n)itlni*i  parity  ringuUttUM,  quinqu*cinctHJ»,  ami 
arcuatus  Cuv.  iV  Val.  vii,  '2^^2-211 :  ronuicantliw*  pant  (liintber,  iii,  55.) 

Family  XOIX.-ACANTIIURID.E.* 

{The  Surf/eons,) 

Body  oblong,  oom])ress(^d  and  usually  elevated,  covered  with  very 
small  scales;  lateral  line  continuous.  Tail  armed  with  one  or  more 
movable  spines  or  bony  plates.  Fiye  lateral,  high  up;  preorbital  ver>' 
narrow  and  deep.  NostriN  d()id)le.  Mouth  small,  low;  each  jaw  with 
a  single  series  of  incisor-like  teeth;  vonu4*  and  imlatines  toothless:  pre- 
maxillaries  somewhat  movable,  but  not  protractile;  maxillary  short; 
gill-rakers  obsolete;  pseudobranchia*  lar^re;  gills  4,  a  slit  behind  the 
tburth;  gill-mend)ranes  attached  t)  the  isthmus,  the  oi)enin<^s  thus  re- 
stricted to  the  sid(»s.  A  single  d  ;rsal  fin,  with  strong  spines,  the  spi- 
nous part  of  the  tin  about  as  huig  as  the  soft  part;  anal  fin  similar, 
shorter;  ventral  tins  present,  thoracic,  mostly  I,  5  (never  I,  4,  I,  as  in 
Teutliididiv).  Pelvic  bone  long,  evident  th i  ough  t  he  skin,  as  in  BalhiiiUr, 
with  which  group  the  Aeanthuridw  have  numeroos  afiinities.  Pyloric 
cceca  rather  few.  Air-bladder  large.  Herbivorous  fishes  of  the  tropicai 
seas;  genera  5  or  more;  species  nearlj*  80,  most  of  them  belonging  to 
Acanthunis. 

( Joro/nirirffc  Guiither,  iii,  356.) 

a.  Tail  with  n  inovnbl<»  lancet-like  spiue  on  each  side;  incisors  serraic. 

AcAXTnuiius,  SXi. 


Called  Teuthididw  in  the  key  on  page  78. 
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830.— ACABTTHUBIIS  Blocli  <&  Schneider. 
(Acronurtts  Gthr.;  young.) 
(Forskal;   Bloch  &  Se^lineider,  Ichthyol.  1801,  211:  type  Chceiodon  ckirurgua  Blocb.) 

Body  ovate  o'jlong,  compressed,  covered  with  minute  ctenoid  scales. 
Moatli  rather  small,  with  broad  lobate  or  serrate  incisors,  which  are 
sometiiiies  movable.  A  movable  spine  in  a  groove  on  each  side  of  tail. 
One  dorsal  fin,  low  and  long,  with  7-9  (sometimes  fewer)  spines;  usually 
a  procumbent  spine  before  the  dorsal;  anal  with  2  or  3  spines.  Ven- 
tral rays  T,  5.  Caudal  emarginate.  Gill  openings  moderate,  oblique, 
separated  by  a  broad  isthmus;  operculum  very  short;  preopercle  ob- 
lique,  with  entire  edge.  Brauchiostegals  5.  Intestinal  canal  elor.gate. 
Vertebras  9  +  13.    (az«><7«,  spine;  oupd^  tail.) 


A.  cllinirgas  Bl.  &  Schu.— Surgeon-fish ;  Doctor-fish, 

Browuish;  opercTe  with  a  black  margin;  sometimes  a  whitish  band 
across  tail  at  base  of  caudal;  sides  with  dark  transverse  bands;  vertical 
fins  with  oblique,  parallel,  dark  streaks.  Body  oblong,  compressed, 
and  not  greatly  elevated ;  profile  little  convex,  somewhat  undulated. 
Verticiil  fins  high;  caudal  moderately  emarginate.  Head  3J  in  length; 
depth  2.     D.  IX,  23;  A.  Ill,  23.    West  Indies;  occasional  northward. 

(Bloch  &  Schneider,  214;  Giiiitber,  iii,  329,  in  part;  Poey,  Analc8  Soc.  Hist.  Nat. 
£8pagn.  1880,  245.) 

907*  Jkm  ecerolens  Bloch  &  Schneider. — Blue  Surgeon;  Barhero. 

Deep  bluish  brown,  with  undulating  pale  blue  longitudinal  lines, 
especially  on  the  dorsal  and  anal  fins,  where  they  become  straight  and 
obliqne.  Upper  profile  of  snout  slightly  concjn-e.  Caudal  tin  more  or 
less  cie^'ply  forked,  the  lobes  bordered  with  pale  in  the  adult;  caudal 
spine  glassy,  amber-colored ;  oi)ercles  striate.  Body  very  deep.  Depth 
1^  in  length.    D.  IX,  2S;  A.  Ill,  25.    West  Indies;  occasional  northward. 

(Bloch  A  Schneiiler,  1801,214;  Poey,  Anal.  Soc.  Hist.  Xat.  Eapaj^n.  1**8(),  244:  Avan- 
thurus  nigricans  Goode,  BuH.  U.  S.  Nat.  Miis.  v,  42  (notof  L.):  Acanthurus  vwrultus 
Gilnther,  iii,  3:iCi.) 

Family  C— TRACIIYPTERID.E. 

( Tlie  Kingof-ihe-Herrings,) 

Body  elongate,  strongly  eompi*essod,  naked,  the  skin  smooth  or 
prickly-  Lateral  line  present.  Head  short,  the  mouth  rather  small, 
terniiiiiil?  with  feeble  teeth;  premaxillaries  protractile;  opere-es  un- 
arniciL     E^'e  large,  lateral.     BraucLiostcgals  G.    Gill-membranes  sepa- 
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rat o,  lV(*o  from  tlu*  isthmus:  ^^ills  1,  a  slit  lu'liiiul  ilie  toiirtb.  Pst-udo- 
brancJiia*  vvcll  iU'VcIoikmI,  in  a  jhmicIi  tormrd  by  a  fold  ol  tlir  iniicou.- 
iiicmhraii;^  Dorsal  tin  single,  rxtriitliii;;  tro:a  tlio  \u-iu\  to  the  tail,  it  * 
rays  all  teclinirally  spinous,  brin;;  noithor  articulat^^d  nor  braiirh:- 1, 
but  all  very  soft,  lli».\il)lo,  anil  fragile;  a^ial  lin  wantiiii^;  pt^'ioraU 
^4hort;  voiitrals  thoracic,  the  rays  clonj^atv*,  often  less  than  1,  r»  in  nnia 
ber;  caudal  tin  either  rudimentary  or  else  divided  into  tv»-o  j)ai'ts,  tlif 
upper  and  lar»jcer  ian-shapcd,  <lireeted  obliquily  u}>\vard  from  the  sliji- 
der  tip  of  the  tail.  Hones  very  S4>lY,  the  muscles  little  eoberent.  V\ 
loric  eceea  very  numerous.  X'ertebra*  in  lar;ie  number.  Deei)-sea  tislit-N. 
often  of  lar<;e  size,  found  in  most  Avarm  s(»as.  Their  extreme  fragility 
renders  them  rare  in  collections,  and  the  species  are  little  known. 
Genera  3;  species  about  15.  They  have  no  intnnate  rehitiou  with  any 
other  of  our  families. 

(Truchypteridiv  Glint  her,  iii,  'J(K>-:ni.  ) 
a.  Ventral  fins  well  developeil:  laiulal  present,  Tiot  in  the  line  of  tbe  axis  (»f  rhu 

l)Oa.y TKACU YPTKKVS,  itU 

331.— 'rKACIIVPTERFS  Gonan. 
King  of- the- Herringn, 

(Gouan,  Ilist.  PoLss.  1770,  104:  typ*^  t'vpohi  travhupfira  (Imel.) 

This  ^enus  is  characterized  by  the  w<»l  I -developed  ventral  fins,  com- 
posed of  4-0  branched  rays  each,  and  by  the  presence  of  a  long  fan- 
shaped  caudal  fin  extendin<j;  obliipiely  upward  and  backward  from  the 
end  of  the  long  and  slender  tail;  lower  lobe  of  the  fin  little  cleveloi>e«I; 
the  anterior  rays  of  the  dorsal  lin  are  usually  elevated,  and  sepanite<l 
by  a  notch  from  the  rest  of  the  tin;  the  tin  rays  and  the  lateral  line 
are  often  armed  with  prickles.  l)e(»p-.sea  fishes  of  large  size.  (•/>'^/i';. 
rough;  rr?/>r»,  fin.) 

96§.  T.  altiVCflBJ>»  Kner. — Kimj-of-thC'Salmon. 

Bright  silvery,  with  three  large  round  blaek  spots  Inflow  the  dorsal 
fin;  a  fourth  near  the  abdominal  edge,  a  little  below  the  tii-st  of  the 
back.  Anterior  rays  of  the  dorsal  fin  elevated;  the  longest  rays  of  the 
posterior  part  of  the  dorsal  nearly  as  deep  as  the  iKKly;  dorsal  rays 
rough,  a  small  spine  at  the  base  of  each  of  them;  caudal  fin  with  the 
erect  lobe  well  developed,  its  outer  rays  longer  and  stronger  than  the 
intermediate  rays;  rays  of  the  lower  lol)e  short;  skin  prickly,  the  lat- 
eral line  armed  with  small  bony  shields,  each  provided  with  a  spine. 
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7;  depth  7.  D.  7,  1(30  to  190;  C.  G-5;  P.  11;  V.  7.  {Qdnther.) 
bed  from  Valparaiso,  Chili.  A  youug  specimen  examiued  by  us 
aQt<a  Cruz,  Cal.,  agrees  in  essential  respects,  except  that  the  skin 
rely  smooth.  Tha  prickles  are  perhaps  acquired  with  age,  other- 
urs  may  be  a  different  species.  Two  specimens  of  Trachypterus 
Iso  been  taken  in  Paget  Sound,  but  tlu?!y  have  not  been  preserved. 

.  Wien.  Sitzungsber,  xxsiv,  437,  1859,  t»f.  1;  Gauther,  iii,  303.) 

Family  CL— ICOSTEID^E. 

{Tlie  Ronquils,) 

f  oblong,  compressed,  naked  or  covered  with  small  ctenoid  or 
[  scales.    Head  moderate,  not  extiirnally  bony,  the  opercles  un- 

9 

Mouth  moderate,  terminal;  premaxillary  protractile  or  not; 
iry  moderate,  without  supplemental  bone.  Teeth  small,  in  bands 
ingle  series;  vomer  and  x^alatines  with  or  without  teeth.  No  bur- 
Lower  pharyngeals  separate.  Branchiostegals  G  or  7.  Gill-oi)en- 
ide,  the  membranes  free  from  the  isthmus ;  gills  4,  a  slit  behind  the 
;  gill-rakers  slender.  Pseudobraiichiie  large.  Pyloric  coeca  few. 
wider  present.  Lateral  line  present.  Dorsal  fin  very  long,  con- 
3,  without  distinct  spines;  anal  long,  without  spines;  caudal  fin 
:;  ventral  fins  thoratiic  or  subjugular,  separate,  but  very  close 
3r,  I,  4,  or  I,  5;  pectorals  rounded,  sometimes  fleshy  at  biise. 
lormal,  without  papilla.  Skeleton  more  or  less  soft  and  cartila- 
.  This  group,  as  at  present  constituted,  is  composed  of  three 
iverse  genera,  each  of  a  single  species,  inhabiting  the  deeper 
of  the  North  Pacific.  It  is  probably  most  nearly  relati^d  to  tbe 
mthidWj  from  which  it  is  distinguished  by  the  presence  of  pyloric 
nd  by  the  non-labroid  dentition. 

idee  Jordan  &  Gilbert,  Proc.  U.  S.  Nut.  Mus.  18S0,  30().) 

naked,  lateral  line  and  fin  rays  beset  with  groups  of  spinules;  skeleton  not 

ossified.     (loosteinw.) 
-bladder  present;  teeth  in  jaws  only,  in  ningle  series,  very  slender;  veutrals 

thoracic,  1,  4 ;  caudal  peduucle  slender Icosteus,  *.<32. 

y  covered  with  small  scales ;  no  sx)inules ;  air-bladder  wanting  or  rudimentary ; 

ventrals  1,  5. 
keleton  imperfectly  ossified;  lateral  line  median.     {Tcichthffina;.) 
Teeth  in  a  single  series,  minute,  in  jaws  only;  ventrals  thoracic;  caudal  pe- 

dancltt  slender Icichthyh,  333. 

Skeleton  ossified ;  lateral  line  near  the  back.     {Bathymasterinu:.) 

0.  Teeth  iu  bands,  rather  strong,  on  jaws,  vomfer,  palatines,  and  pharyngeals; 

veutrahi  subjugular;  caudal  peduncle  not  slender Batiiymaster,  334. 
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332.— ICOSTEUS  Lockington. 
(Lockington,  Proc.  U.  S.  Nat.  Mas.  ii,  63, 18S0:  typo  Icosleus  eenigmaticus  Locking 

Body  oblon<]r,  niucli  compressed  throughout,  the  head  thicker  tMia 
any  part  of  the  body.     Dorsal  outline  rising  rapidly  to  the  origin  of  the 
dorsal  fin,  thence  more  regularly  curved;  the  region  at  the  base  of  tie 
dorsal  and  anal  strongly  compressed;  caudal  peduncle  slender,  widen^ 
at  the  base  of  tlu  fin.     Mouth  large,  horizontal;    maxillary  narro^; 
reaching  to  beyond  middle  of  eye.    Teeth  in  jaws  in  one  row,  slender, 
sharp,  closely  and  regularly  set,  those  in  the  lower  jaw  largest;  no  teet^ 
on  vomer,  palatines,  or  pharyngeals.   Gill-rakers  flexible,  few;  gill-men^' 
branes  separate,  fiee  from  the  isthmus.    Branchiostegals  6.    Pseudo- 
branchi^  well  developed.      Lateral  line  conspicuous,  continuous,  A^ 
curved,  groups  of  small  spines  present  along  its  entire  length.   5*^ 
scales  anywhere  on  body  or  fins.    Fins  rough,  with  small  spinoles;    ^ 
series  along  each  ray,  dividing  as  the  ray  branches;  doi*sal  fin  coto^* 
mencing  above  the  axil  of  the  pectoral,  composed  of  50-00  rays,  whicli 
are  all  soft  and  flexible,  some  of  the  anterior  unbranched;  the  fin  lo'^ 
in  front,  increasing  in  height  behind;  none  of  the  rays  more  than  oao© 
forked;  anal  shorter  than  the  dorsal,  similar  to  it,  of  35-40  rays;  sotrie 
of  the  anterior  ap[)arently  undivided;  caudal  fin  elongate,  fan-shape<l» 
the  middle  rays  j>roduce<l;  accessory  rays  numerous,  procurreut;  p^<5- 
torals  with  a  fleshy  base,  fan-shaped,  the  middle  rays  longest;  ventr»l* 
thoracic,  inserted  just  behind  the  pectorals,  narrow,  consisting  of    ^ 
short  subspinous  ray  and  4  long  soft  rays.     Air-bladder  large.    T^^ 
tebrfe  numerous,  the  vertebral  column   extremely  flexible   and  soft- 
Cranial  bones  tolerably  firm;  bones  of  the  face  and  opercles  very  ft^^' 
ible.    Deep-sea  fishes,  from  the  Pacific,     (ztxw^  to  yield,  submit;  otre^'^i 
boue — the  ^^ entire  body  being  characterized  by  a  want  of  firmuess,  ^ 
it  can  be  doubled  up  as  readily  Jis  a  piece  of  soft,  thick  rag.'^) 

OO.l*  I.  aenlgrmaticus  Lockiugton. 

Pellucid  yellowish  or  brownish,  with  puri)lish  spots  and  blotcheB  ^ 
irregular  ibr:n ;  the  spots  largest  above,  most  numerous  along  the  1^^' 
eral  line;  fleshy  bases  of  caudal  and  pectorals  spotted;  tliroat  and  g^**" 
membranes  with  dark  i)un(?tnlations;  fins  dusky,  obscurely  blotcli^ 
Longest  ray  of  dorsal  nearly  reaching  biise  of  middle  caudal  mys,  E'* 
0  in  head,  scarcely  half  the  length  of  the  snout  or  the  width  of  thc'^' 
terorbital  space;  diameter  of  caudal  peduncle  about  54  in  gto^ 
depth.     Head  4;  deptVi  ^.    B,  52-55 •,  A.  37-40;  V.  1, 4;  I^it.  L  V»^ 
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»s  of  spines).    L.  about  12  iuches.    Pacific  coast  of  Uuited  States ; 
^pecimeus  knowu,  from  deep  water. 

Liogrtou,  Proc.  U.  S.  Nat.  Mus.  ii,  63,  1880.) 

333.— ICICHTHYS  Jordan  &  Gilbert. 
I  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  305:  type  Icichthys  lockingtoni  J.  &  G.) 

y  elongate,  not  elevated,  not  compressed  at  the  bases  of  the  ver- 
ins.  Head  moderate.  Eyes  lateral.  Mouth  terminal,  little  ob- 
with  small,  sharp  teeth  in  one  series,  in  the  jaws  onl3\  Prtmax- 
)  not  protractile.  Gill-membranes  sepamte,  free  from  isthmus; 
kers  long.  Pseudobrauchite  present.  Branehiostegals  7.  Body 
d  with  small  cycloid  scales.  Lateral  line  continuous,  unarmed, 
of  fins  without  spinules;  dorsal  and  anal  tins  long  and  low,  com- 
of  soft  rays  only;  pectoral  fins  moderate,  their  bases  fleshy,  as 
stetis;  ventral  fins  small,  thoracic,  I,  5.  Pyloric  coeca  about  G, 
Bones  all  very  flexible,  cartilaginous.  Deep-sea  fishes.  {Uxwj 
d  or  submit;  r/Ohq^  fish — in  allusion  to  the  flexible  skeleton.) 

[•  loclusifirtoni  Jor.  &  Gilb. 

n  brown,  paler  below,  somewhat  punctulate.  Body  oblong,  some- 
impressed,  the  caudal  peduncle  rather  slender.  Head  moderate, 
essed,  with  vertical  cheeks,  rather  broad  and  slightly  convex  above, 
out  abruptly  descending.  Mouth  moderate,  little  oblique,  the  slen- 
4xillary  scai^cely  widened  at  the  tip,  extending  to  beyond  front  of 
anterior  edge  of  the  premaxillary  on  the  level  of  lower  rim  of 
ips  thin;  premaxillary  tapering  baekward,  not  forming  the  whole 
a  of  the  upper  jaw;  maxillary  behind  slipping  entirely  under  the 
ranous  edge  of  the  preorbital;  preorbital  rather  wide,  with  one  or 
iries  of  rather  large,  thin,  cycloid  scales  (other  sc^es  on  head,  if 
ow  lost  on  the  typical  example);  lower  jaw  prominent,  projecting 
It,  included  at  the  sides.  Teeth  in  jaws  only,  minute,  sharp,  closely 
^'enly  set,  larger  and  less  numerous  than  in  Icosteus  cenigmaticm. 
large,  lateral,  longer  than  snout,  4  in  head.  Cheeks  rather  wide; 
ircle  with  a  prominent  crest,  behind  which  are  some  radiating  mu- 
avities;  the  bone  with  abroad,  prolonged,  flexible,  membranaceous 
covered  with  radiating  strice,  each  of  which  ends  in  a  flexible  point, 
le  and  subopercle  rather  large,  extremely  thin,  and  each  crossed 
liating  striae.  Branehiostegals  7.  Gill-rakers  long,  slender,  sharp, 
set,  and  moderately  stift",  their  length  nearly  three-fourths  the  diam- 
f  the  eye.    Scales  very  small,  soft,  and  sniootli,  coxmxv^  \>\^\iQ^ 
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evenl^^,  but  becoming  smaller  below.    Lateral  line  nearly  straight,    ^ 
parently  continuous.    Dorsal  fin  long  and  low,  beginning  nearly  Xn.f < 
way  between  the  vent  and  the  base  of  the  ventrals;  all  the  rays  so/2 
and  articulated,  and  all  except  the  first  branched;  first  rays  very  Jov 
the  fin  gradually  rising  i^osteriorly,  the  highest  rays  3  in  head,  some 
what  scaly;  anal  fin  jsimilar,  shorter,  beginning  slightly  in  front  of  the 
middle  of  the  bo<ly  and  ending  just  in  front  of  the  last  rays  of  thedor- 
siil;  caudal  broa<l,  fan-shaped,  on  a  slender  peduncle;   the  accessory 
rays  numerous  and  procurrent;  bsise  of  i)ectorals  a  little  below  tlie  axis 
of  the  body,  their  outline  rounded;  the  lin  short  and  small,  shorter  tU^^^^ 
head;  ventrals  short  and  small,  thoracic,  placed  a  little  behind  p^^* 
torals,  with  1  obsolete  spine  and  5  soft  rays,  one  of  which  is  slightly 
filamentous;  the  fin  3  in  head;  fin  rays  not  beset  with  spinules.    Vei^^ 
normal,  immediately  in  front  of  the  anal,  without  papilla.    Air-bladd^^ 
wanting.    Bones  all  soft  and  flexible.    The  skin  not  thick  and  tough, 
in  IcosteuSj  but  thin  and  scaled.     Head  5;  depth  4.     D.  40;  A.  28; 
1. 120.    L.  7  J  inches.    Deep  water  off  San  Francisco,  Cal.;  one  speciKE 
known.  * 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Miis.  ii,  305,  1880.) 

33 i.— BATH YIVI ASTER  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  1873:  typo  Bathymaster  signatas  Cope.) 

Body  rather  elongate,  moderately  compressed,  covered  with  smaff 
ctenoid  scales.  Head  rather  large,  subconic.  Eyes  large.  Moath 
moderate,  neaily  horizontal,  the  lower  jaw  slightly  projecting;  lip* 
full;  premaxillary  protractile,  not  extending  to  the  angle  of  tlw 
mouth ;  maxillary  without  supplemental  bone,  not  slipping  under 
the  narrow  preorbital.  Teeth  moderate,  in  a  cardiform  band  in  eadi 
jaw,  the  outer  somewhat  enlarged;  bands  of  teeth  on  vomer  and 
palatines.  No  barbels.  Branchiostegals  G.  Gill-membraues  scaicdy 
connected,  free  from  the  isthmus;  gill-rakers  few,  very  short.  Psendo- 
branchiie  large.  Cheeks  scaly;  rest  of  head  naked.  Opercnlar  bones 
unarmed.  Mucous  pores  numerous  on  top  and  side^  of  head.  Lateral 
line  conspicuous,  placed  high,  not  reaching  the  caudal  fin,  its  scaleaa 
little  enlarged.  Dorsal  fin  long,  continuous,  moderately  high;  two 
or  three  of  the  foremost  rays  inarticulate,  but  no  distinct  spines;  anal 
fin  long,  similar  to  the  dorsal;  caudal  convex;  i)ectoral8  rather  broidi 
their  bases  extending  obliquely  downward  and  backward^  their  ra^TS 
all  branched;  ventrals  slightly  in  front  of  pectorals,  I,  5,  dose  together, 
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the  inner  rays  longest.    Skeleton  well  ossified.    Pyloric  cceca  few  (2  or 
3).     No  anal  papilla.    Nortli  Pacific.    (,SaOu^,  deep;  /laffzrjp^  a  searcher.) 

971*  SI*  signatus  Coi^.—Iionquil, 

Olivaceous,  tinged  with  brown;  about  8  round,  faint  bluish  blotches 
alon^   the  sides,  each  surroimded  by  rings  of  yellow  spots;  a  yellow 
ring"  around  the  eye  and  a  yellow  band  along  the  cheek;  fins  translu- 
cent, the  anal  with  a  yellowish  stripe  and  a  bluish  edging;  dorsal  red- 
dish or  yellow,  with  a  dusky  blotch  in  fi-ont;  ventrals  dusky;  larger 
8i>eciinens  nearly  unitormly  dark.    Eye  large,  about  as  long  as  snout, 
4  in  bead;  its  diameter  much  more  than  interocular  space;  maxillary 
ejctending  to  below  front  of  pupil;  cheeks  closely  scaly;  rest  of  head 
entirely  naked;  a  narrow,  naked  area  in  front  of  dorsal,  bounded  by 
ro\rs  of   mucous  pores;  skull  with  large  mucous  cavities  behind  the 
eyes,  which  are  translncent  in  life;  scales  of  lateral  line  enlarged,  twice 
:id  far  apart  as  the  others.    Dorsal  fin  inserted  at  a  distance  behind 
the  occiput,  less  than  the  diameter  of  the  eye;  pectorals  §  the  length 
of  the  head;  fourth  ray  of  ventrals  longest;  vent  much  nearer  snout 
than   root  of  caudal;  caudal  vertebra?  about  33.     Head  4^;  depth  6§. 
J>.  41 :  A.  33;  V.  I,  5;  P.  18;  Lat.  1.  02  -f  G  (tubes);  scales  in  about  200 
transverse  series.    L.  12  inches.    Alaska  to  Paget  Sonnd,  about  rocks, 
in  \rater  of  moderate  depth. 

(Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1873.) 

Family  CII  (a)  — LATILID.E.* 

{The  Blanqmllos.) 

Body  more  or  less  elongate,  fusiform  or  compressed.     Heiid  subcon- 
ical,  the  profile  usually  convex;  suborbital  without  bony  stay;  cranial 
bones  not  cavernous;  opercular  bones  armed  or  not.    Mouth  moderate, 
terminal,  usually  little  oblique;  teeth  rather  strong;  premaxillary  usu- 
ally with  a  posterior  canine;  premaxillaries  protractile;  maxillary  wirh- 
ont  supplemental  bone,  not  slipping  under  the  edge  of  the  preorbital. 
Gills  4,  a  long  slit  behind  the  fourth.    Pseudobranchia^  well  developed. 
Gill-membranes  separate,  or  more  or  less  united,  often  adherent  to  the 
isthmus.    Lower  pharyngoalrt  separate.    Scales  small,  ctenoid.    Lateral 
line  present,  complete.    Dorsal  fin  long  and  low,  usually  continuous,  the 
si^inons  portion  always  mu(*h  less  developed  than  the  soft  portion,  but 
never  obsolete;  anal  fin  very  long,  its  spines  usually  feeble  and  few; 
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33G.— CAUL.OJLATIL.US  Gill. 
Blanquillos, 

{Dekaya*  Cooper;  preoccupied.) 

■ 

^oJatilua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,240;  nomen  nudum,  defined  in  Proc. 
Acad.  Nat.  Sci.  Phila.  l8o5,  66:  type  Latilus  chrysopa  C.  &  V.) 

>dy  elongate,  subfusiform,  not  strongly  compressed,  heavy  forward, 

ring  to  a  rather  slender  caudal  peduncle.    Profile  of  head  strongly 

ed.     Mouth  moderate,  little  oblique,  the  Jaws  nearly  equal;   lips 

k;   maxillary  narrow,  not  slipping  under  preorbital;   teeth  in  villi- 

i  bands,  preceded  by  a  row  of  stronger  acute  teeth;  hindmost  teeth 

ach  jaw  canine-like,  directed  forward;   posterior  canines  of  upper 

largest;  no  teeth  on  vomer  or  palatines;  preopercle  pectinate,  the 

1  nearly  even ;  opercle  with  a  blunt,  flat  spine.    Eyes  large,  lateral. 

membranes  slightly  connected,  forming  a  fold  across  the  isthmus, 

which  they  are  narrowly  joined.    Brauchioslegals  G.    Gill-rakers 

b  and  stout.    Xostrils  double,  round,  close  together.    Scales  small, 

ctenoid.    Lateral  line  continuous,  concurrent  with  the  back.    Dor- 

i^ith  7-9  slender,  pointed,  graduated  spines,  and  22-27  soft  rays; 

similar  to  soft  dorsal,  with  1  or  2  small  spines,  and  more  than  20 

•ays;  caudal  fin  forked;  ventral  fius  ihoracic;  no  adipose  append- 

t-  the  nape.  Large  fishes  of  the  warm  seas.  (xauXoq^  stem ;  LatiluB — 
en  any-rayed  Latilm,) 

C^«  princeps  (Jcnyus)  Gill. —  JJlUte-fsh;   Yellou-'taiL 

V"aceou8,  with  bluish  reflections;  brownish  above,  greenish  below; 
Ught  greenish  olive,  tinged  with  bluish  and  orange,  the  colors 
•^^  pale;  dorsal  and  anal  greenish,  with  a  bluish  band  near  the 
^xil  dusky.  Flesh  of  the  occiput  becoming  thick  with  age,  as  in 
«•  Eye  large,  about  half  the  convex  interorbital  space,  4J  in  head. 
Claries  reaching  front  of  eye.  Teeth  rather  strong.  Preopercle 
">  evenly,  and  acutely  serrate  behind,  nearly  entire  below;  i)re- 
le,  interoperc!e,  and  preorbital  naked;  cheeks  and  opercles  scaly; 
f  head  scaled  on  the  median  line  to  between  the  eyes.  Dorsal 
'^  flexible;  ventrals  slightly  behind  the  pectorals,  the  outer  rays 
^'•^t;  caudal  moderately'  forked,  the  upper  lobe  the  longer;  caudal 
licle  short  and  slender,  abruptly  contracted;  pectorals  falcate, 
^r  than  caudal,  |  length  of  the  head.     Head  3§;  depth  4.    D.  IX- 


^eJbaya  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1864,  711 :  type  Dckai/a  anamala  Cooper; 
^kayia  Milne-Edwards  &.  llaime,  1851 ;  a  genus  of  corals. 

Bull.  Nat.  Mus.  No.  16 40 
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24;  A.  II,  23;  scales  10-125-40.  L.  40  inches.  Monterey,  southward 
abundant  about  tbe  Santa  Barbara  Islands;  a  food-fish  of  coosideral^ J 
importance. 

{^Latilus  princeps  Jenyns,  Zool.  Beagle,  Fishes,  52  (fTom  Galapagos  Islandfl):  CJ^ 
kaya  anomala  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  71,  18G4:  Caulolatilus  aiumali>^ 
princeps,  and  ajjjlinis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  68:  Caulolatilus  anomal  -- 
Streets,  Bull.  U.  S.  Nat.  Mns.  vii,  48,  1877:  1  LaHlus prinoepa  GiXntheTj  ii,  253.) 

974.  C.  Chrysops  (C.  &  V.)  Qi\\,—BlanqniUo. 

Eeddish,  marked  with  yellow;  a  yellow  band  below  the  eye  and 
dark  axillary  blotch.  Body  rather  robust.  Interorbital  width  ha"I^ 
length  of  snout.  Snout  longer  than  maxillary.  Eye  small,  6  in  lengtL^ 
of  head  in  adult.  Fins  rather  short;  caudal  slightly  emarginate;  pe»j: 
toral  not  reaching  origin  of  anal,  not  one-fourth  of  total  length.  Hea-^ 
3i ;  depth  3 J  in  length.  D.  VII-25;  A.  I,  23;  Lat.  1.  120;  1.  transv.  4fc= 
{Ooode  (&  Bean.)    Pensacola,  Fla.,  and  southward. 

(fLatiJus  chrysopa  Cnv.  &  Val.  ix,  490, 183r>  (from  Brazil):  1  Latihis  ckry9op9  Gtinth<-"a 
ii,  253:  ^CaidolatilM  vyanops  Poey,  Kept.  Fis.  Nat.  i,  312,  1867  (Cuba):  Cautolat^l  m* 
microps  Goode  «fc  Bean,  Proc.  U.  S.  Nat.  Mns.  i,  4U,  1878.  The  characters  ascribed  ^ 
the  latter  Bi>ecie8,  being  details  of  form  only,  may  be  due  to  age,  as  greater  differeneo 
occur  between  young  and  old  of  C.  princeps.) 

Family  CII  (6).— TRICHODONTID^. 

(The  Sand-fishes,) 

Body  rather  elongate,  moderately  compressed,  naked.     Head  shorff    ^ 
flat  on  top,  the  sides  vertical.     Eyes  lar^e,  high  up,  but  not  sui)erior. 
Mouth  large,  almost  vertical;  lower  jaw  projecting,  its  tip  entering  the 
profile;  lips  fringed;  premaxillaries  protractile;  maxillary  very  broad, 
without  supplemental  bone,  not  slipping  under  the  very  narrow  preor- 
bital.    Teeth  moderate,  slender  and  sharp,  but  not  setiform,  in  bands 
on  jaws  and  vomer;  palatines  toothless;  inner  teeth  of  jaws  depressible. 
Gill-rakers  very  short;  gill-membranes  narrowly  united,  free  from  tbe 
isthmus.    Branchiostegals  5.    Gills  4,  a  slit  behind  the  fourth.    Preop- 
ercle  with  5  prominent  spines,  the  two  upper  directed istrongly  upward, 
tlie  two  lower  downward,  the  middle  one  downward  and  backward;  no 
barbels;  opercle  small,  strongly  striate,  unarmed ;  preorbitAl  with  spines; 
no  suborbital  stay.    Lateral  line  obsolete.    Dorsal  fins  separate,  the  fiisl 
the  larger,  of  numerous  slender,  low  spines;  anal  fin  elongate,  withoat 
<li8tinct  spines,  the  rays  of  the  anterior  third  of  the  fin  much  Shorter 
than  the  others;  pectorals  with  a  very  broad,  curved,  procurrent  base; 
a  broad  lunate  area  between  pectoral  and  gill-opening,  nearly  eoveied 
by  the  opercle;  soft  rays  of  dorsal,  anal,  and  pectoral  flns  all  simple; 
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als  close  together,  thoracic,  but  behind  the  pectorals,  I,  5,  the 
le  rays  longest;  caudal  lunate,  with  many  accessory  rays,  on  a 
er  peduncle.    Two  species  known,  from  the  Xorth  Pacific. 

Mnidai,  genus  Driohodon  GUnther,  ii,  250. ) 

337.— TBICHODON  Steller. 
r;  Cuvier,  R^gne  Anim.  ii,  1829:  type  Trachinvs  trichodon  Tilesius.) 

u*acters  of  the  genus  included  above.    (Opt^,  hair;  o'<^a>v,  tooth.) 

T.  Stellerl  Cuv.  &  y»\.— Sand-fish. 

vaceous  silvery,  the  back  darker,  with  short  bars  and  reticula- 
of  blackish,  the  latter  chiefly  on  the  head  and  nuchal  region;  be- 
his  a  longitudinal,  narrow  white  stripe,  and  then  a  narrow  black 
3,  ijiterrupted  anteriorly,  extending  from  the  eye  to  the  base  of 
audal;  spinous  dorsal  with  2  lengthwise  bands  of  black;  chin  and 
:  black.  Eye  large,  placed  high,  3  in  head;  maxillary  extending 
yond  its  middle;  the  premaxillary  near  the  level  of  its  upper  edge; 
t  quadrate,  as  deep  as  long.  Pectorals  reaching  past  vent,  the 
:  rays  rapidly  shortened,  the  width  of  its  base  ^  its  length,  two- 
8  the  length  of  the  head;  anterior  rays  of  anal  less  than  half  the 
it  of  the  iKJsterior.  Head  3J;  depth  the  same.  D.  XV-18;  A.  Oj 
L.  12  inches.  Coast  of  Alaska,  south  to  San  Francisco,  burying 
in  the  sand  near  the  shore;  not  rare  northwanl. 

ichinua  trichodon  Tiles.  M^m.  Ac.  Potersh.  181:^,  466;  Cuv.  &  Val.  iii,  154;  Giin- 
li,  251:  Trichodon  lineatus  Ayres,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  60.) 


Family  CIII.— URANOSCOPID^. 

% 

{The  Star  Gazers.) 

dy  more  or  less  elongate,  conic,  terete  or  subcompressed,  widest 
usually  deepest  at  the  occiput.  Scales  small,  smooth,  adherent, 
iged  in  very  oblique  series,  rarely  wanting.  Lateral  line  feeble  or 
ete.  Head  cuboid,  partly  mailed  above.  Eyes  small,  anterior,  on 
op  of  the  head.  ^louth  vertical,  the  mandible  strong  and  promi- 
;  lips  more  or  less  conspicuously  fringed;  teeth  moderate,  on  the 
,  and  usually  on  vomer  and  palatines  also;  premaxillaries  protrac- 
maxillary  broad,  without  sui)plemental  bone,  not  slipping  under 
preorbital.  Gill-openings  very  wide,  continued  forwards;  gill- 
branes  nearly  separate,  tree  from  the  isthmus.    Branchiostegals  0. 
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Gills  3^,  a  small  slit  behind  the  last.  PsendobraDchiae  preseDt  No 
anal  papilla.  Dorsal  fins  1  or  2,  the  spinous  part  very  short,  the  soft 
part  elongate;  anal  long;  caudal  not  forked;  pectoral  fins  with  broad 
oblique  bases,  the  lower  rays  rapidly  shortened,  most  of  them  branched, 
ventral  fins  jugular,  close  together,  1, 5,  the  spine  very  short,  the  inner- 
most rays  the  longest.  Air-bladder  generally  absent.  Pyloric  coeca 
in  moderate  number.  Carnivorous  fishes  of  singular  appearance,  living 
on  the  sea -bottoms  in  most  warm  regions.    Genera  7;  species  about  20. 

{Trachinida'y  groui)  Cranosoopina  Guutlier,  ii,  225-232.) 
a.  Dorsal  fius  2;  head  without  spines;  no  tentacle  in  the  month.. Astboscopus,  3^^^* 

33§.— ASTBOSCOPUS  Brevoort. 

(Agnu>8  Gtinther:  Upselonphorus  Gill.) 
(Brevoort ;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860, 20:  type  Uranosoopus  anoploi  Cnvic^- 

Mouth  large,  the  lower  jaw  without  retractile  tentacle  within.  TeeC* 
narrow,  in  villiform  bands,  on  jaws,  vomer,  and  palatines;  teeth  of  ja^^'^ 
depressible.  Nostrils  fringed;  a  curved  furrow  behind  each  eye,  wit  * 
its  edges  fringed.  Ko  spines  about  the  head,  the  edges  of  the  men*' 
brane  bones  covered  by  smooth  skin;  surface  of  the  bones  rugose:  ^ 
i)road  plate  on  the  occipital  region,  from  the  middle  of  which  a  Y- 
shaped  projection  extends  forward,  the  tips  of  the  fork  being  between 
the  eyes;  a  trapezoidal  space,  covered  by  naked  skin,  bounded  by  the 
Y,  the  eye,  the  suborbitals  and  the  occipital  plate.  Head  scaleless: 
bac.k  and  sides  covered  with  close-set  scales;  belly  mostly  naked. 
Humeral  spine  obsolete;  no  spine  before  the  ventrals.  First  dorsal 
small,  of  about  4  low,  stout,  pungent  spines,  connected  by  membrane 
to  the  second  dorsal,  which  is  rather  high  and  long;  pectorals  and  ven- 
trals large.  American,  distinguished  from  the  Old  World  Uranaseopta 
chiefly  by  the  unarmed  head,     (a^rrr^/v,  star;  (TxoTziwy  to  look.) 

976.  A.  y-g^raecum  (C.  <&  V.)  Gill. 

Dark  brown  above,  paler  below;  upper  parts  densely  covered  wifli 
small  rounded  white  spots,  each  surrounded  by  a  black  ring;  lower 
jaw  and  labial  fringes  similarly  spotted ;  spinous  dorsal  blaok,  white 
l)Osteriorly;  soft  dorsal  with  2  black  and  2  white  stripes;  caudal  bbcki 
with  2  white  longitudinal  stripes,  its  upper  and  lower  edges  ntf* 
rowly  white;  anal  white  at  base  and  tip,  with  a  black  median  tand? 
pectorals  brown,  with  a  black  band  below,  the  lower  edge  white,  tke 
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'  ray  spotted ;  ventrals  white.  Width  of  pectoi^als  less  than  half 
X  of  head,  their  leugth  a  little  less  than  that  of  head;  ventrals 
Ing  three-fifths  distance  to  vent.  Scales  small,  e\ident,  in  very 
le  series.  T-shaped  bone  on  top  of  head  consi)iciious,  on  each 
f  it  a  broad  naked  area,  said  to  be  the  seat  of  electric  powers, 
ge  of  skin  along  middle  line  of  belly  from  ventrals  to  vent. 
3;  depth  3.  D.  IV-I,  13;  A.  12.  L.  12  inches.  West  Indies, 
ional  on  our  South  Atlantic  coast. 

noscopus  y-grwcum  Cuv.  &  Val.  iii,  30d,  1829:  Uranoscoptut  n-gracum  Giinther,  ii, 
pselonphorus  y-grwcum  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1861,  113;  Bean,  Proc. 
Tat.  Mus.  1879,  58.) 

A.  anoplus  (Cuv.  &  Val.)  Bre.voort. 

•wnish,  everywhere  covered  with  fine  white  spots;  a  dark  lateral 
on  the  caudal  peduncle,  near  which  the  spots  are  larger;  caudal 
engthwise  stripes  of  black  and  pale.  Form  and  armature  essen- 
as  in  A.  ygrcexyum.  Pectoral  a  little  longer  than  ventral,  one- 
i  shorter  than  the  head.  Scales  on  back  evident,  but  small,  the 
and  lower  part  of  the  sides  naked.  Head  2i;  depth  3 J.  D.  IV- 
..  12;  Lat.  1.  113.    Atlantic  coast  of  United  States;  rare. 

noscopus  anoplos  Cuv.  &,  Val.  viii,  493  (young,  said  to  be  naked):  Agnus  anoplus 
?r,  ii,  229:  dstroscopus  guttatun  Abboit,  Proc.  Acad.  Nat.  Sci.  Pliila.  1860,  365; 
Proc.  U.  S.  Nat.  Mns.  1879,  60. ) 

Family  CIV.— GOBIID^. 

[Tlie  Gobies.) 

ly  oblong  or  elongate,  naked  or  covered  with  ctenoid  or  cycloid 
u  Dentition  various,  the  teeth  generally  small;  premaxillaries 
ictile;  suborbital  without  bony  stay.  Skin  of  head  continuous 
jovering  of  eyes.  Opercles  generally  unarmed.  Pseudobranchi* 
at.  Gills  4,  a  slit  behind  the  fourth;  gill- membranes  united  to  the 
us,  the  gill-openings  thus  restricted  to  the  sides.  Xo  lateral  line. 
A  fins  separate  or  connected,  the  spinous  dorsal  least  developed, 
$  flexible  spines,  rarely  wanting;  anal  usually  without  spine,  sim- 
the  soft  dorsal;  ventral  fins  close  together,  separate  or  fully  united, 
3omposed  of  a  short  spine  and  5  soft  rays,  the  inner  rays  longest; 
antral  fins,  when  united,  form  a  sueking-disk,  a  cross-fold  of  skin 
dr  base  forming  a  cup;  caudal  fin  convex:  anal  papilla  prominent. 
rloric  coBca;  usually  no  air-bladder.  Carnivorous  fishes,  mostly  of 
size,  living  on  the  bottoms  near  the  shores  in  wariu  t^^yow^.  ^qvxi«^ 
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inhabit  fresh  waters,  and  others  live  iiidiseriminately  in  either  fresh  oi 
salt  water.    Genera  60-70;  species  nearly  400. 

{Gobiisl^u  part;  groups  Gohiina^  Amhli/opina,  and  Trypauckenina  GUnther,  iii,  1-138.') 

*  Veutrals  separate ;  body  scaly.     {Eleotridinco,) 
a.  Vomerine  teeth  present ;  isthmus  narrow,  the  gill-opeuings  continned  forr  sbtiI 

below PHILYP2iU8,  -53. 

aa.  Vomerine  teeth  wanting ;  isthmus  broad. 

b.  Scales  small  (GO-lOO  in  a  lengthwise  series) ;  teeth  fixed Eleotris,  340. 

hb.  Scales  large  (30-35  in  a  lengthwise  series);  outer  teeth  movable. 

DORMITATOB,  3^1 

**"  Ventral  fins  united. 

c.  Dorsal  fins  separate.     (Gobiince,) 
d.  Dorsal  spines  several. 
c.  Body  scaly. 
/.  Scales  ctenoid;  dorsal  spines  6;  maxillary  moderately  developed, eD«l- 
iug  below  the  eye. 
h.  Teeth  in  the  upper  jaw  emarginate,  in  one  series;  teeth  of  loweT-ja*^ 

horizontal Evobthodus,  Vi 

hh.  Teeth  all  simple, 
i.  Teeth  in  the  upper  jaw  in  one  series;  those  below  in  a  very  nanov 

band Euctknogobics,  VA. 

ii.  Teeth  in  several  series  in  each  jaw. 
j.  Teeth  of  the  outer  series  fixed,  somewhat  enlarged;  body  not 

greatly  elongate G0BIC8,  344. 

jj.  Teeth  of  the  outer  series  setaceous,  movable;  body  extiwnely 

long  and  slender GOBIONEIXUS,  345. 

ff.  Scales  very  small,  cycloid. 

k.  Maxillary  inordinately  developed,  in  the  adult,  reachiDg  the 

gill-opening;  dorsal  spines  6 Gillichthys,  346. 

kk.  Maxillary  moderately  developed;  dorsal  spines  7  or  8. 

Xepidogobius,  347. 

ee.  Body  naked ;  teeth  in  bands ;  no  canines Gobiosoma,  34i 

dd.  Dorsal  spines  2;  body  naked;  eyes  obsolete Typhlogobius,  3l9. 

oc.  Dorsal  fin  continuous ;  scales  minute  or  wanting.     {Amblyopinct,) 

I.  Teeth  in  a  single  series Tyntlastes,  Jfifl. 

339.— PHIL. YPNUS  Cuvier  &  Valenciennes. 

{Lembus  Giinther.) 

(Cuv.  <&  Val.  Hist.  Nat.  Poiss.  xi,  255,  1837:  type  Plahjcephalua  dormitator  Bloch  & 

Schn.) 

Body  elongate,  terete  anteriorly,  compressed  behind.  Head  elongate, 
depressed  above.  Mouth  large ;  lower  jaw  longest.  Teeth  cardifonn,  oo 
jaws  and  vomer;  no  teeth  on  palatines  and  tongae.  Gill-opeoings  cod* 
tinned  forward  below,  so  that  the  isthmus  is  very  narrow.  Scalee  mod- 
erate, ctenoid,  covering  most  of  the  head.  Dorsal  fins  well  separated, 
the  first  of  7  spines;  ventrals  separate.  Largest  of  the  OobiM^mn»^ 
the  species  reaching  a  length  of  nearly  2  feet  Tropical  rivan  and 
bays.    ( i/'t'Ayrvo<;,  8lumber-\ov\\ig.^ 
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978.  P.  dormltator  (Bl.  &,  Schn.)  Cav.  &  Val. 

Brownish,  marbled  with  darker;  sides  of  head  with  2  browu  8trii)os; 
fins  rose-colored,  with  series  of  browu  spots ;  two  oblong  brown  siK)ts 
on  base  of  pectorals.  Snout  sharp;  maxillary  re^iching  to  opposite 
middle  of  orbit.  Vomerine  teeth  in  a  crescent-shaped  band.  Eye  small, 
half  width  of  iuterorbital  spaco.  Caudal  peduncle  very  long  and  rather 
slender.  Head  3  in  length;  depth  about  5 J.  D.  VI-I,  9;  A.  I,  9; 
Lat.  1.  60.    L.  1-2  feet.    Texas  and  southward,  entering  the  rivers. 

(PlattfcephaJua  dormitator  Bl.  &  ScUn.  (K),  18U1:  Ehotr'M  dormitatrU  Giintber,  iii,  119; 
Cuv,  &Val.xii,  255.) 

340.— ELEOTBIS  Gronow. 
Teiards. 

(Gobiomorus  aud  Gobiomoroides  LacdpMe.) 
(Gionow;  Bloch  &  Schneider,  Syst.  Ichth.  1801, 65:  typo  Elcolris  gyrinus  Cuv.  &  Val.) 

Body  long  and  low,  compressed  behind.  Head  long,  low,  flattened 
above,  without  spines  or  crests,  almost  everywhere  scaly.  Mouth  large, 
oblique,  the  lower  jaw  projecting.  Teeth  in  jaws  villiform,  fixed;  no 
teeth  on  vomer  or  palatines.  Preopercle  and  branch iostegals  unarmed. 
EyessmaU,  high,  anterior;  isthmus  broad.  Dorsal  fins  well  apart,  the 
first  of  about  7  flexible  spines;  ventrals  separate.  Scales  small,  cycloid, 
CO-100  in  a  longitudinal  series.  Tropical  seas,  entering  fresh  waters. 
We<>T,  bewildered.) 

•''9.  E.  ffyrinas  Cuv.  &  Val.— Jctord;  Sleeper. 

Brownish;  vertical  fins,  with  brown  dots;  two  darker  stripes  behind 
^e  orbit.  Body  elongate,  moderately  compressed,  of  nearly  equal 
^^pth  throughout.  Caudal  peduncle  long  and  deep.  Head  rather  broad 
^^^d  flattened  above,  its  scales  minute.     Month  large,  very  oblique; 

^axillary  reaching  beyond  the  vertical  from  centre  of  orbit.  Eye  small, 

**^f  width  of  iuterorbital  space.    Head  3i  in  length;  depth  about  5. 

^*  VI-I,  8;  A.  I,  8;   Lat.  1.  about  GO.    Brackish  waters,  from  Texas 

Southward. 

{IGobiua  phonis  Gmelin,  Syst.  Xat.  178-?,  1-30:);  Cuv.  &  Val.  xii,  220;  Gunther,  iii, 

341.— DOBxHlTATOB  Gill. 
(Oill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G2,  240:  typo  Eleoiris  gundlachi  Poey.) 

Body  oblong,  the  back  broad  and  elevated;  the  head  broad  and  deep. 
l^Ioath  small,  anterior;  jaws  subequal,  each  with  a  narrow  band  of  slen- 
der teeth,  those  in  the  outer  row  movable;  no  teeth  on  vomer  or  pala- 
tines.   Eyes  moderate,  lateral,  wide  apart.     Head  unarmed,  almost 
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everywhere  scaly.    Scales  large,  ctenoid.    Istlimus  moderate;  gill-clefts 
extended  a  little  forward  above ;  gill-rakers  long.     Pharyngeal  teeth 
setaceous ;  an  external  series  broad,  flexible,  lamelliforiu.    Dorsal  spines 
flexible,  usually  7;  ventrals  separate.    Brackish  waters  in  the  tropics. 
(Latin,  dormitator^  one  who  sleeps.) 

980.  D.  lineatus  Oill. 

Brownish-yellow,  thickly  punctulated  with  darker,  with  a  dark  liii« 
running  along  the  midd'e  of  each  row  of  scales,  and  with  a  dark  ver- 
tical blotch  on  the  scapular  region ;  head  apparently  with  2  dark  lon^  *  - 
tudinal  bands;  dorsal  and  anal  fins  with  2  rows  of  dark  spots  near  tL»^ 
base,  a  fainter  one  beyond;  all  the  fins  with  minute  dark  dots.  Hea  *-^ 
3§  in  length;  depth  about  3 J.  Eye  equal  to  snout.  D.  VII-1, 10;  A.  X  *» 
10;  Lat.l.  32.    {QUI.)    Savannah,  Ga.;  probably  identical  with  thenex^- 

(GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  27L) 

981.  D.  maculatus  (Blocb.)  GWh—Sle^per. 

Dark  brown,  with  lighter  bluish  spots;  a  faint  dark  stripe  along  side^  ^ 
a  large  dark  blue  spot  edged  with  black  above  base  of  pectorals,  anc3 
a  dark  streak  from  eye  to  angle  of  mouth;  two  dark  streaks  on  side  cr^ 
head;  branchiostegai  membrane  blackish;  dorsals  barred  with  spot^  ^ 
anal  dusky,  barred  with  bluish,  and  with  white  margin;  a  dark  baroTi 
ba«e  of  pectoral.    Caudal  a  little  shorter  than  head.    Eye  small,  shorter 
than  snout.    Head  31  in  length ;  depth  about  3  (in  the  adult).    D.  Vll-r> ; 
A.  10;  Lat.  1.  33.    L.  12  inches.    Rio  Grande  and  southward  to  Gaiaud 
and  Equador ;  very  abundant  in  brackish  waters.    (Here  described  froiB 
specimens  from  Mazatlan.) 

{Scicena  maculata  Bloch,  Ichth.  taf.  299,  f.  2:  Elcoiris  mii^t'foufci  C.  &  V.  xii,  265; 
Eleotris  maculata  GUntber,  iii,  112:  Eleotris  sumnulentus  Girard,  U.  S.  Mcx.  BoDijd. 
Surv.  Ichth.  1H59,  28:  Eleotris  aomnolenta  Guuthcr,  iii,  557:  JDoifniiator  omoryamii 
Poey,  Syn.  Pise.  Cubens,  396.) 

342.— ETOBTHODUS  Gill. 
(Oill,  Proc.  Acatl.  Nat.  Sci.  Phila.  1859,  195:  type  Evorthodm  &rerj<vp«  GiR.) 

Bod}'  elongate,  covered  with  ctenoid  scales  of  moderate  siie.  Head 
thicik,  short.  Isthmus  moderate.  Teeth  in  a  single  series,  with  the 
crown  emarginate,  those  of  the  lower  jaw  horizontal;  no  canines.  Fin«t 
dorsal  of  0  spines;  ventral  fins  united,  not  adherent  to  the  belly.  (««» 
well;  opOuq^  straight;  odoo^^  tooth.) 

982.  E.  catulus  (Grd.)  Gill.* 

Olivaceous,  with  cross-blotches  of  darker.    Body  subfasiform.    H«d 

*  We  are  infonuetl  by  Profe^or  Gill  that  this  species,  or  a  Rpecios  snppoMd  tobett* 
same,  is  an  EvorthodoB,    The  ty\>e»  at\i  wow  \tta\.. 
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rery  blunt.  Jaws  even.  Mouth  somewhat  oblique;  maxillary  ex- 
ing  to  opposite  the  pupil;  isthmus  very  wide.  Dorsals  well  sepa- 
1,  the  second  somewhat  longer  than  the  first;  anal  short,  inserted 
Dd  front  of  second  dorsal;  ventrals  not  reaching  to  vent;  pectorals 
d  and  rounded,  reaching  vent;  dorsal  spines  not  filiform.  Head 
lepth  about  4.  D.  VI-11 ;  A.  11 ;  Lat.  1. 30.  Saint  Joseph's  Island, 
{Girard.) 

bitu  oatulua  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  26.) 

343.— EUCTEMOOOBIUS  GiU. 
Anu.  Lye.  Nat.  Hist.  N.  Y.  vii,  45,  1859:  type  Enctenogohius  htidiua  GiU.) 

is  genus  differs  from  Oohius  in  the  dentition,  the  teeth  being 
ed,  in  a  single  series  in  the  upper  jaw  and  in  a  very  narrow  baud 
slower,    (e?;,  well;  zrejc,  comb;  Gobius;  from  the  ctenoid  scales.) 

£.  lyrlcas  (Grd.)  J.  &  G. 

>wnish,  obscurely  barred  with  darker.  Body  oblofig  elongate, 
ing  slightly  from  occiput  to  caudal  pedunjjle.  Head  oblong,  corn- 
ed. Snout  very  blunt;  j)roflle  in  front  of  eyes  nearly  vertical, 
h  moderate,  nearly  horizontal;  maxillary  reaching  beyond  middle 
bit.  Teeth  conical,  rather  {Strong,  in  two  rows  in  front  of  lower 
in  one  on  the  side,  and  in  one  in  the  upper  jaw.  Fins  all  high ; 
le  rays  of  spinous  dorsal  produced;  caudal  lanceolate;  pectoral 
ling  beyond  tips  of  ventrals,  which  reach  the  vent.  Head  4 J  in 
h;  depth  about  4^.    D.  VI-11 ;  A.  11 ;  Lat  1.  32.    Eio  Grande. 

biu8  lyricus  Girard,  Proc.  Acafl.  Nut.  Sci.  Phila.  1858, 169:  Gobius  lyricus  Gliiither, 

).) 

344.— OOBIUS  LiDuseuH. 

Gobies. 

li;  LinncTUB,  Syst.  Nat.:  typo  Gobiuft  niger  J^,) 

dy  oblong  or  elongate,  compressed  behind.  Head  oblong,  more  or 
lepressed.  Eyes  high,  anterior,  close  together;  opercles  unarmed, 
h  moderate.  Teetli  on  jaws  only,  conical,  in  several  series,  those  in 
uter  row  enlarged;  no  canines;  isthmus  broad.  Scales  moderate, 
•id;  cheeks  usually  naked;  belly  generally  scaly.  Dorsal  usually 
6  spines;  i)ectorals  large*;  ventrals  completely  united,  not  adnate 
e  belly;  caudal  fin  usually  obtuse.  Species  very  numerous.  Our 
es  are  very  little  known,  and  some  of  them  may  not  belong  to  this 
3.  {xwi3td<:'j  Latin,  Gobius  or  Gotio,  a  name  applied  to  the  gudgeon 
o  fluviatilw)  and  to  other  small  fishes;  allied  to  Cobitisj  chub,  etc.) 

'  entirely  scaly. 
Upper  rays  of  pectorals  partly  free,  fiuely  branched,  bvW-WVl^. 
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9S4.  O.  soporator  Cav.  <&  Yal. 

Dark  brownish-olive,  marbled  with  darker,  and  with  lighter  dots 
along  the  series  of  scales;  fins  all  blackish,  the  dorsal  and  caadal  more 
or  less  distinctly  barred^  a  dark  blotch  on  temporal  region.  Body 
rather  stout.  Eye  rather  large,  slightly  less  than  snout.  Head  rather 
broader  than  high.  Mouth  rather  large  5  jaws  equal;  maxillary  to  mid- 
dle of  eye.  Cheeks  naked;  scales  on  nape  much  smaller  than  those  on 
body;  opercle  not  longer  than  eye;  distance  of  first  dorsal  from  eje 
equals  that  of  snout  from  preopercle;  upper  rays  of  pectoral  silk-like, 
the  fin  not  quite  as  long  as  caudal,  shorter  than  head;  vent rals  not 
reaching  the  vent,  their  basal  membranes  very  broad.  Head  3;  depth 
4|.  D.  VI-I,  9:  A.  I,  8;  Lat.  1.  35;  1.  trans.  13.  Both  coasts  of  Mex- 
ico ;  very  abundant  southward,  north  to  Florida. 

(Cnv.  &  Val.  xii,  56;  GUnther,  iii,  26.) 

985*  O.  carolinensis  Gill. 

Blackish-brown,  indistinctly  marked  with  lighter;  a  darker  spot  at 
base  of  caudal;  a  few  light  spots  on  operculum;  fins  purplish.  Head 
4|  in  total  length  (with  caudal);  depth  about  5;  caudal  peduncle  Jof 
total  length,  its  height  i  of  the  same;  eye  4  in  length  of  head;  upi)er 
rays  of  pectorals  silk  like;  caudal  |  total  length,  as  long  as  pectoral. 
D.  VI-I,  9;  A.  I,  8;  Lat.  1.  38;  L.  tr.  14;  P.  18.  {OilL)  Charlestou, 
S.  C;  the  type  now  destroyed;  probably  identical  with  O,  soporator. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  268.) 

9§6.  O.  grulosas  Grd. 

Olivaceous,  with  transverse  black  spots  on  the  back  and  longitudinal 
ones  on  the  head.  Snout  subconical,  the  mouth  very  large,  oblique,  the 
lower  jaw  included ;  maxillary  extending  beyond  the  orbit.  Eyes  small, 
superior,  their  length  5  in  head,  twice  the  interocular  space ;  isthmus 
moderate.  Dorsals  well  separated,  the  first  with  some  rays  filiform; 
dorsal  and  anal  barely  reaching  base  of  caudal ;  ventrals  reachiDg 
vent;  pectorals  longer  than  ventrals;  caudal  rounded;  scales  mod- 
erate. Head  nearly  one-fourth  the  total  length.  D.  VI-15;  A.  15. 
Indianola,  Tex.     (Oirard.) 

(Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  26.) 

987.  O.  wttrdemanni  Grd. 

Appearance  of  Gobitis  lyricus.    Eeddish-brown,  obscurely  barred  with 

dusky.     Head  larger;  caudal  shorter;  ventrals  shorter;  anal  lower; 

scales  smaller  than  in  G.  lyricm;   teeth  very  slender,  much  smaBer 

than  in  0.  lyricus.    Third  0LOi%a\  ^^Vxv'^  ^^\xi«QX«v>&-   D.  VI-llj  A.  ^ 
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Brazos  Santiago,  Tex.    ( Girard.)    Like  the  preceding,  a  dubious  species, 
which  may  not  belong  to  this  genus. 

(Girard,  U.  8.  Mex.  Bound.  Snrv.  Ichth.  1*859,  25.) 

aa.  Pectoral  with  its  upper  rays  normal,  simple,  or  nearly  so;  scales  large.    (Cory- 
phoptenu*  Gill.) 

988.  O.  Klaucofreeunm  (Gill)  J.  &  G. 

Tawny,  with  a  faint  bhie  8i)ot  in  the  center  of  each  scale,  and  with  6 
spots,  each  formed  by  aggregation  of  dark  dots,  on  the  ridge  of  the 
back  between  the  second  dorsal  spine  and  the  axil  of  the  soft  dorsid 
flu;  another  row  of  similar  but  fainter  spots  runs  from  the  scapular 
region,  and  a  third  row  along  the  middle  of  the  sides;  head  tawny, 
with  dark  spots  and  blue  dots;  a  straight  blue  line  across  the  cheeks; 
dorsal  fins  with  faint  blue  spots.  Body  robust,  compressed;  head 
naked;  mouth  oblique,  the  lower  jaw  slightly  projecting,  the  maxil- 
laries  extending  to  below  pujjil;  teeth  long,  in  many  series,  the  outer 
curved;  scales  ctenoid,  large.  Pectoral  fin  with  the  upper  rays  little 
branched,  not  silk-like;  cheeks  scarcely  tumid;  caudal  and  pectoral 
longer  than  ventrals,  about  as  long  as  head.  Head  3J;  depth  4 J.  D. 
VI-10;  A.  I,  9;  P.  18;  Lat.  1.  25;  1.  transv.  7.  L.  IJ  inches.  Coast  of 
Washington  Teiyitory.  {Gill,)  The  original  type  is  now  lost,  and  the 
species  has  not  been  rediscovered. 

{Coryphoptcrus  glaucofrcpnum  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1863,  2C3.) 

845.— OOBIOIVEL.L.FS  Girard. 
Emerald-fishes, 

{SmaragdiM  Poey.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1858,  108:  type  Gobiua  lanveolutus  Bloch.) 

Body  extremely  long  and  slender,  the  depth  contained  more  than 
six  times  in  the  length  to  base  of  caudal.  Scales  small,  ctenoid.  Head 
not  depressed,  obtuse-convex,  scaly  above;  cheeks  and  opercles  naked; 
no  barbels.  Teeth  small,  in  narrow  bands,  those  in  the  outer  row  in 
the  lower  jaw  setaceous,  movable,  in  the  upper  jaw  somewhat  larger, 
fixed;  no  canines;  lower  jaw  thin  and  flat.  Dorsal  with  6  spines;  soft 
dorsal  and  anal  many-rayed;  caudal  lanceolate.  "Base  of  the  tongue 
tuberculate,  and  shining  with  bright  blue  and  green  reflections,  like  a 
a  precious  stone"  (hence  the  names  Smara/jduSj  Esmeralda^  etc.).  Ver- 
tebrsB  elongate,  11  +  15,    (A  diminutive  of  Gohius.) 


*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  262:  typo  Coryphoptenia  gJaucojVc&nwftv Ci'^. 
{i'opvjjrh,  summit;  xrspor,  tin.) 
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§9.  O.  oceanlcns  (Pall.)  J.  &,  G. 

Brownish,  lighter  below;  a  faint  dusky  streak  along  sides;  a  da.rl 
>ar  below  eje;  fins  imicolor;  pectorals  dusky.     Body  much  elongate 
of  equal  depth  throughout.    Head  short;  profile  very  convex.    Mouti 
large,  oblique;  jaws  equal;  maxillary  reaching  to  below  middle  of  orbit. 
Dorsal  spines  more  or  less  elevated,  filiform,  usually  higher  than  the 
soft  rays;  caudal  from  ^-J  of  length  of  body;  pectoral  slightly  longer 
than  head  or  than  ventrals,  none  of  its  rays  silk-like;  basal  membraue 
of  ventrals  well  developed.    Head  b^-Q  in  length ;  depth  about  Tj.   I>- 
VI-13;  A.  14;  Lat.  1.  60-70,  the  scales  much  smaller  and  crowded,  an- 
teriorly.   Coast  of  Texas  to  Guiana. 

{Gohius  oceanicua  PullaH,  Spicflcgia,  viii,  4,  1769,  aft«r  Crohius  cauda  longisnma acumi' 
nata  Grouow:  Gohius  Ianveolatu8  Bloch.  FUche  Deutschl.  ii,  12,  pi.  'SS,  f.  1, 1784:  Gobius 
lanceolatus  C.  &.  V.  xii,  114:  (robius  bacalaus  C.  &.  V.  xii,  119:  Gobius  lanoeolatut  G^Ji- 
ther,^ii,  50:  Gobiotiellua  hastatus  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila,  1858, 169:  Gdwh 
nelliM  hastatus  Giranl,  U.  S.  Mex.  Bouud.  Surv.  1859,  24.) 

316.— OIL.E.ICHTHYS  Cooper. 
(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111:  type  Gillichthys  mirabilia  Cooper.) 

Body  moderately  elongate,  compressed,  covered  with  small,  cycloid, 
imbedded  scales;  belly  and  head  naked.    Eyes  small,  almost  superior. 
Gape  wide,  the  maxillary  in  the  adult  inordinately  devdoped,  prolonged 
backward  to  the  base  of  the  pectorals;  its  posterior  part  a  cartilaginous 
expansion,  connected  to  an  expansion  of  the  skin  of  the  lower  jaw, 
thus  forming  a  channel  b^vckward  fr6m  the  mouth,  almost  exactly  as 
in  the  Blennioid  genus  Neocllnus  and  the  Trachinoid  genus  Opisthi^g 
nathtts.    Teeth  small,  even,  in  broad  bands.    Dorsal  fins  2,  the  secon 
high,  the  first  of  6  very  weak  spines,  none  of  which  are  exserted;  ca 
dal  rounded;   pectorals  large;   isthmus  broad.     Singular  little  fish 
in  brackish  waters,  burrowing  in  the  mud. 

(Dedicated  to  Theodore  Gill.) 

990.  O.  mirabills  CooipeT.—Mud'Jish, 

Dull  olive,  very  finely  marbled  with  darker;  sides  of  head  and  ' 
illar>' finely  punctate;  fins  olive;  belly  and  ventrals  yellowish, 
rather  stout,  somewhat  compressed.     Eyes  small,  high,  anterior; 
illarj'  in  the  adult  reaching    past  base  of  pectorals,  proportio' 
smaller  in  the  young;  in  the  very  young  the  bone  is  scarcely 
than  in  other  Oohiea.    Scales  very  small,  smooth;  belly  and  head 
showing  prominent  veinings;  dorsal  si)ines  very  weak.    Head  3^ 
4i;  maxillary,  in  adult,  3.    I>.  Vl-Vi-,  A..  1^  10.     L.  C  inches. 
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oast  of  United  States,  extremely  abundant  southward.  It  lives  in 
lallow  creeks  and  lagoons,  where  it  fills  the  bottoms  with  holes  and 
mnels. 

COooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111.) 

347.~l.i:pidooobius  om. 

( Cyclogohius  Steindacliner. ) 
"■"•^^l,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1859,  14:  type  Gobitis  gracUUt  Grd.) 

Scales  small,  cycloid;  dorsal  spines  7  or  8;  otherwise  essentially  as 
^    OoWm«.  *  Pacific  Ocean.    (Ae;rf /Jo?,  scaly;  Oohius.) 

*    ^eadscaly.    {Lepidogohiu8,) 

^1^1.  L..  ^racUis  (Grd.)  Gill. 

Very  pale  olive,  with  roundish  blotches  of  rusty  red  on  back  and 
^ides;  vertical  fins  mottled  with  reddish;  distal  half  of  all  fins  and 
vinder  side  of  head  blackish,  especially  in  the  males.  Body  elongate, 
long  and  low,  little  compressed,  covered  with  thin,  smooth,  half-im- 
bedded scales.  Head  scaly  above  and  on  cheeks  and  opercles;  mouth 
oblique;  jaws  equal;  maxillary  extending  to  below  middle  of  eye. 
Teeth  in  rather  broad  bands,  the  outer  teeth  enlarged,  especially  in 
upper  jaw;  outer  teeth  in  lower  jaw  somewhat  movable.  Eyes  large, 
placed  high,  the  interocular  space  very  narrow;  oi)ercle  adnate  to  scapu- 
lar arch  from  upper  edge  of  pectoral  upward.  Fins  rather  high,  the 
dorsal  spines  slender,  flexible  and  exserted  at  tip;  pectorals  short,  not 
reaching  so  far  as  tips  of  ventrals;  ventrals  inserted  slightly  behind 
axil  of  pectorals;  basal  sheath  of  ventrals  large.  Head  4;  depth  6 J. 
D.  Vn-18;  A.  15.  L.  5  inches.  Pacific  coast  of  United  States;  com- 
mon northward,  in  rather  deep  w^ater. 

(Gohius  gracilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 134,  not  of  .Tenyns:  Gnhius 
lepidus  Girard,  U.  S.  Pac.  R.  R.  Siirv.  Fish.  127:  Gohius  lepidm  GUuther,  iii,  78.) 

€M.  Head  naked.     {Eacyclogohim'*  Gill.) 

993.  L..  newberryl  (Grd.)  Gill. 

Olivaceous,  mottled  with  darker;  spinous  dorsal  and  anal  tipped  with 
dusky;  second  dorsal  and  caudal  checkered;  pectorals  transparent; 
head  with  some  dusky  markings.     Body  short,  chubby,   little  cora- 


•Glll,  Proc.  Acad.  Nat.  Sci.  Pliila.  1862,  :«0:  type  Gohius  newherryi  Grd.  "The 
genns  EucycXogohius  ia  very  distinct  from  I^pxdogohius^  differing  especially  in  the 
robust,  subfusiform  body,  the  size  and  position  of  the  eyes,  wider  forehead,  shape  of 
jaws,  and  especially  the  position  of  the  ventral  fins.''  (Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1S63,  2»4.)    («v,  weUj  xvkXo%j  cycloid;  Gohius,) 
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pressed.    Head  large,  rounded  above,  the  SDOut  broad.    Mouth  lar^-^, 
oblique,  the  lower  jaw  somewhat  projecting ;   maxillary  extending     fQ 
considerably  beyond  the  posterior  margin  of  the  small  eye.     Teeii 
rather  strong,  in  narrow  bands,  the  outer  row  larger;  outer  teeth,  of 
lower  ^xw  somewhat  movable.    Opercle  adnate  to  scapular  arch  from 
upper  edge  of  pectoral  upwards.     Scales  very  small,  cycloid.    Head 
naked.     Fins  moderate;  dorsal  spines  very  slender,  not  filamentotts, 
lower  than  the  soft  rays;  caudal  truncate,  about  as  long  as  i)eetorals, 
and  considerably  shorter  tluin  head;  ventrals  inserted  under  lower axB.- 
terior  edge  of  pectorals.     Head  3f ;  depth  4 J.     D.  VII£-12;^.  11;  La.* 
1.  about  GO.    L.  2 J  inches.    Coast  of  California;  rare. 

(Ciohius  nr,wberrii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  136:  Gobius  nevber^^^* 
Giinther,  iii,  72:  Eucyvlogohiua  newherrii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1663,26^  — ) 

348.-~OOBIOSO:7IA  Girard. 

(Girard,   Proc.  Acad.    Nat.   Sci.   Phila.  1858,  169:    type  Gobius  alepidotus  Bloch 
Schneider.)  , 

This  genus  difiers  from  GoMus  mainly  in  the  entire  absence  of  scale 
The  teeth  are  in  several  series,  the  outer  row  enlarged,  and  there 
no  canines.    Dorsal  spines  usually  7.    {Gobius:  <;a)/iaj  body.) 

993.  O.  aBepldotum  (61.  &.  Schn.)  Girard. 

Olive  brown,  with  7  or  8  paler  transverse  bars;  fins  dark  browiir  y 
caudal  with  2  or  3  curved  bars.     Body  elongate,  little  corapressec^- 
Head  somewhat  flattened  above:  month  rather  small;   maxillary  eu^' 
tending  nearly  to  opposite  middle  of  orbit.    Caudal  fin  pointed.    Heacf 
3J;  depth  about  5 J.    D.  VII-14;  A.  11.    South  Atlantic  coast  of  United 
States. 

{Gobius  alepidotus  Bl.  &  Schn.  547,  1801;  Giinther,  iii,  85:  Gobius  bosdi  C.&  V.xii, 

93.)  ^ 

994.  O.  molestum  Girard. 
Dusky  brown;  fins  with  blackish  streaks.     Head  large,  depressed; 

snout  rounded;  jaws  even;  maxillary  scarcely  reaching  pupil.  Caadal 
fin  rounded,  shorter  than  head;  anal  shorter  than  second  dorsal;  ven- 
trals small,  not  reaching  vent;  pectorals  broad,  reaching  beyond  the 
ventrals;  dorsals  contiguous;  isthmus  very  wide.  Body  short  and 
chubby.  Head  3};  depth  4J.  D.  VII-12;  A.  12;  P.  16.  {Girard.) 
Coast  of  Texas;  ascending  streams,  said  to  have  been  once  taken  at 
the  Falls  of  the  Ohio. 
(Girard,  Proc.  Acad.  :Sat.  Sci.  T?\iVU»  l^oft,  \m\  Giinther,  iii,  556.) 
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349.— TYPHLOOOBIUS  Steindachner. 
(Othonopa  Rosa  Smith. ) 
Jindacbner,lchth.  BeitrUge,  viii,  142,  1879:  type  T.  califomiemns  Steind.) 

^ody  moderately  elongate,  comi)re8sed,  covered  with  loose,  smooth, 
zed  skin.    Head  large,  depressed,  with  tumid  cheeks.    Mouth  large, 

maxillary  reaching  to  beyond  the  orbit;  jaws  equal,  each  with  a 
row  band  of  villiform  teeth,  the  outer  teeth  slightly  enlarged;  lower 

capable  of  little  motion;  snout  rounded;  no  cirri.  Eyes  very  small, 
►erfect,  covered  by  skin.  Fins  low;  first  dorsal  of  2  flexible  spines; 
:>nd  dorsal  moderate;  anal  very  short;  caudal  rounded;  ventral  disk 
n  Gobius.  Gill-openings  rather  narrow.  One  si>ecie8  known.  {TU(/>Xd':^ 
id;  Oobiiis.) 

^.  T.  callforniensis  Steind. 

bright  pellucid  pink  in  life,  the  upper  parts  somewhat  speckled;  top 
aead  with  slight  wrinkles  of  skin.  Insertion  of  first  dorsal  midway 
^^een  snout  and  base  of  caudal ;  insertion  of  anal  opposite  fifth  ray 
!ioft  dorsal;  pectorals  as  long  as  caudal,  extending  beyond  ventrals 
Brst  dorsal;  fin  rays  covered  by  loose  skin.  Eyes  visible  in  life  a« 
x\\  dark  specks,  disappearing  in  alcohol.  Head  SJ;  depth  5.  D. 
11;  A.  7;  P.  16.  L.  3  inches.  San  Diego,  Cal.;  burrowing  in  sand 
ong  rocks. 

^teiiulachnor,  Ichtb.  Beitr.  viii,  142, 1S79 :  Othonops  eo8  Rosa  Smith,  Proc.  U.  S.  Nat. 
a.  1881,  19.) 

350.— TYWTL.ASTES  Giiutber. 

Inther,  Proc.  Zool.  Soc.  London,  1862, 194 :  typo  Amhlyopus  eagiiia  Gtinther.) 

^ody  elongate,  compressed,  covered  with  small,  imbricate,  cycloid 
les.  Head  elongate,  quadrangular.  Mouth  wide,  oblique,  the  lower 
'  projecting;  teeth  small,  in  single  series,  none  on  vomer  or  palatines. 
BS  very  small,  or  rudimentary.  Dorsal  fin  single,  continuous,  about 
f  its  anterior  rays  simple ;  caudal  fin  pointed,  more  or  less  joined  to 
dorsal  and  anal;  ventral  fins  united.  Air  bladder  very  small  or 
ent.  Fo  pseudobranchije.  Vertebrai  11  +  20.  Pacific  Ocean. 
TXa<mj<:,  a  mud-dabbler.) 

%•  T.  saffitta  Gtinther. 

Grayish,  sides  and  below  silvery ;  an  ovate  gray  spot  before  eaeh 
sal  ray;  caudal  gray.  Body  and  head  elongate,  compressed,  the 
^h  of  the  latter  two-thirds  the  distance  between  the  base  of  the 
tral  and  the  vent.    Maxillary  reaching  to  behind  eye  •,  teeth,  sub- 
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horizontal,  very  small.    Scales  becoming  larger  posteriorly.    Caudal 
arrow-shaped,  about  one- fourth  length  of  rest  of  body;  pectoral  as  long 
as  ventral,  half  as  long  as  head.    Head  5f  (7  in  total  with  caudal^ ; 
depth  9f  (12  with  caudal).     D.  VI,  21;  A.  I,  20.    L.  9 J  inches.    "Cali- 
fornia."   ( Oiintker,) 

{Amblyopus  {Tyntlaates)  aagitta  GUnther,  Proc.  ZouL  Soc.  Lond.  1B62,  193.) 


Family  CV.— CHIRID^.* 

(The  Chiroids.) 

Cottoid  fishes,  with  the  body  elongate,  covered  with  small  scale 
which  are  either  ctenoid  or  cycloid;  head  more  or  less  conical,  scal.^ 
without  armature  above;  preoperclo  sometimes  armed;   top  of  hoj^ 
without  spinous  ridges,  but  usually  with  dermal  flaps;   a  bony  sts^.' 
across  the  cheeks  from  the  suborbital.      Mouth  large  or  small,  wit* 
teeth  on  jaws,  and  usually  on  vomer  and   palatines;    teeth  varioas. 
Gills  4,  a  considerable  slit  behind  the  fourth;  gill-membranes  free  or 
variously  attached.    Branchiostegals  6  or  7.    Pseudobranchiae  present. 
Dorsal  fin  elongate,  continuous  or  divided,  the  anterior  half  or  more 
composed  of  spines;  anal  fin  elongate,  with  or  without  spines;  ventrals 
I,  5;  some  or  all  of  the  soft  rays  branched.     Pyloric  coeca  few  or  many. 
Lateral  line  present;    sometimes  several  lateral  lines.     Carnivorous 
fishes  of  the  North  Pacific.    Genera,  8  or  9  known;  species  al)oat  15. 

(TrifflidcPy  group  Heterolepidina  Giluthery  ii,  lK)-95:  genera  Chiru9,  OphiodwHy  Agrtmr 
mus^  aud  Zaniolepis,) 

a.  Lateral  lines  4  or  more  on  ^ach  side;  anal  spines  obsolete;  month  moderate;  jam 

with  an  outer  series  of  stronger  teetb^  but  no  canines.     (C&triftce.) 
h.  Gill-membranes  broadly  united,  free  from  the  isthmus;  scales  mostly  ctenoid. 

HEXAORAMMrS,  t6l. 

aa.  Lateral  line  single  on  each  side. 

d.  Gill-membranes  free  from  the  isthmus;  preopercle  armed. 

e.  Anal  spines  obsolete ;  scales  cycloid ;    mouth  large,  with  strong  caniDM. 

{OphiodontiH(F) OPmODOK,  358. 

ee.  Anal  spines  3,  strong ;  scales  ctenoid ;  mouth  small,  withoat  caninM. 


*Th«^  Chiridcey  SeorpcenidcCj  CoitidWj  AgonidWj  TfigHdiBf  LiparididWy  and 
from  a  closely-related  series  iCataphracti)^  and  are  distingnished  from  all  the  other 
Acanihopieri  by  the  presence  of  the  suborbital  stay.  Different  writers  hare  widily 
separated  some  of  the  members  of  this  group  from  the  others,  but  the  rdatioiiiof 
each,  especially  of  the  Scorpcemda;,  Agomd(v^  and  Liparididte^  with  the  CottUlm 
close  that  it  is  ditiicult  to  draw  satisfactory  boundary  lines. 


• 
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/.  Gill-mombrancs  scarcely  anited;  spiaons  dorsal  greatly  elevateil  in  front; 

scales  very  rough.    (ZaniolrpiiuB) Z aniolepis,  353. 

ff,  Gill-membraues  broadly  united;  dorsal  spines  low,  stiff;   head  pointed. 

(Oxylebiince) Oxylebius,  354. 

^  Gill-membranes  united  to  the  narrow  isthmus;   proopercle  unarmed;   anal 
spines  weak  or  obsolete. 
g.  Dorsal  fins  connected.     (Agrammino}.) 
K  Anal*  comparatively  short,  its  rays  about  12;  palatine  teeth  present. 

Mykiolepis,  355. 

gg.  Dorsal  fins  widely  separated ;  body  and  head  rather  slender.    (AnopUh- 

pominos) Axoplopoma,  35d. 

851.-HEXAORAMIVIUSt  Steller. 

Rochljrout, 

{Chirua  Steller:  Ldbrax  Pallas:  AcanthoUhiua  Gill:  Chiropsis  Girard.) 
ler;  Tilesins,  Act.  Acad.  Petropol.  ii,  335, 1810:  type  Hexagrammua  asper  Steller.) 

[>dy  oblong,  somewhat  compressed.     Head  subconical,  blunt  in 

lie.    Mouth  rather  small,  horizontal;  jaws  with  bands  of  moderate- 

J,  conical  teeth,  the  outer  row  enlarged;  teeth  on  vomer,  and  usu- 

a  small  patch  on  the  palatines;   preopercle  unarmed;  a  fringed 

^nal  rays  about  20  in  Agrammus  Bcklegdi,  a  Japanese  species, 
he  following  species  from  the  coast  of  Kamtschatka,  related  to  Hexagrammua^ 
I  been  made  the  types  of  distinct  genera.     These  genera  may  be  valid,  if  the 
Acters  assigned  are  correct,  which  is  doubtful : 

GRAMMATOPLEURUS  Gill. 

,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  106:  typo  Labrax  lagocephahia  Pallas. 

itinguished  from  MexagrammuB  by  the  cycloid  scales,    (ypau^r^,  lino;  irXevpoVf 

) 

goeephalus  (Pallas)  Gill. 

re  lateral  lines;  mouth  rather  small;  color  golden-brown.  D.  XX-24;  A.  22. 
le  Islands. 

tbrax  lagocephalus  Pallas,  M€m.  Acad.  Petcrsb.  ii,  384,  1810:  Chinta  lagocephalus 
her,  ii,  92.) 

OCTOGRAMMUS  Bleeker. 

iker,  Yersl.  At.  Amst.  vi,  1370 :    type  Ldbrax  ootogrammua  Pallas  =  Octogrammu^ 
pallaai  Bleeker.) 

(tinguished  from  Hexagrammua  by  the  union  of  the  gill-mo mbranes  to  the  istb- 
f),    (oxTOf  eight;  ^^pajuju^f  line.) 

Uaai  Bleeker. 

▼aceous;  back  and  sides  spotted;  belly  yellow;  pectorals  hyaline-;  veDtrals 
:  at  tip:  four  lateral  lines;  mouth  moderate;  scales  strongly  ctenoid;  body 
;ate;  dorsal  deeply  notched.  'Glabella  branchio  stega  divisa.^'  D.  XIX;  A. 
Kamtschatka  and  Aleutian  Islands. 

ibrax  octogrammua  Pallas,  1.  c.  393:  Chirw  octogrammua  Gtlnthsr,.  11^92;  Bleeker^ 
ssMeoMgrammua  decagrammual) 

Bum  Nat  MuB.  No.  16 41 
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supraorbital  cirrus.    Gill -membranes  broadly  connected,  free  from  tli^ 
isthmus;  gill-rakers  short,  tubercle-like.     Scales  small,  mostly  ctenoid • 
Head  more  or  less  scaly,  without  spines.     Lateral  lines  usually  5  oi 
each  side.    Dorsal  fin  long,  sometimes  with  a  deep  emargination 
tween  the  spines  and  the  soft  rays;  dorsal  spines  slender,  19-22  i 
number;  anal  fin  elongate,  with  a  single  rudimentary  spine;  rays  c 
pectorals  and  anal  exserted  and  almost  simple;  pectoral  rounded, 
broad,  procurrent  base,  the  rays  thick;  ventrals  well  developed,  plac^^^ 
at  a  considerable  distance  behind  the  root  of  the  pectorals;  caudal  su^^ 
truncate.    Branchiostegals  6.    Pyloric  cceca  numerous  (about  13).   >^o 
air-bladder.    Species  of  rather  large  size  and  bright  coloration;  abiLTi- 
dant  in  the  Korth  Pacific.    (Ic,  six;  ypafifxri^  line.) 


a.  Dorsal  liu  continuous,  or  but  slightly  emarginate.    {Pleurogrammw*  Gill.) 

997.  H.  monoptery^ins  (Pallas)  ^J.  &,  G. 

Dark  olive  above,  yellowish  below,  the  color  of  the  back  forming  sev- 
eral broad  cross-bars  on  the  sides;  fins  dusky,  nearly  plain;  the  pec- 
toral with  blackish  margin ;  ventrals  blackish.  Body  rather  stout,  httle 
compressed.  Mouth  moderate,  the  maxillary  extending  to  below  the 
front  of  the  large  eye.  Teeth  in  the  jaws  in  bands,  the  outer  series 
somewhat  enlarged  and  recurved;  teeth  on  vomer,  and  a  few  asperi- 
ties on  the  palatines.  Supraocular  cirri  small.  Cheeks  partly  naked; 
opercles  well  scaled;  scales  small,  all  rough.  Five  lateral  lines,  the 
fourth  of  these  ceasing  on  the  belly.  Dorsal  fin  high  and  continuous; 
pectoral  rather  large ;  ventrals  long,  inserted  behind  the  pectorals  at 
a  distance  of  twice  the  diameter  of  the  eye.  Head  4J;  depth  4.  D. 
XXI-25;  A.  24.    Coast  of  Alaska;  not  rare. 

(Labrax  monoptenigius  Pallas,  M^m.  Ac.  Sci.  Pctersb.  ii,  391 ,  1810,  and  in  Zoogr. 
Bosso-Asiat.  iii,  281:  Chirus  monopterygius  GUnther,  ii,  92.) 

998.  H.  ordluatus  (Cope)  J.  <&  G. 

"Dorsal  fins  not  very  elevated,  continuous,  but  with  a  slight  d^wPM- 
sion  at  the  point  of  union  of  the  two;  a  dentate  flap  above  each  eye; 
lateral  lines  of  pores  5,  only  three  of  which  extend  to  the  basis  of  tlie 
caudal  fin,  viz,  the  second,  third,  and  fifth;  the  first  extends*  to  o^)[K»it» 
the  middle  of  the  second  dorsal;  the  fourth  commences  below  and  in 
front  of  the  basis  of  the  pectoral,  and  extends  to  a  point  a  little  behind 
that  measured  by  the  extremity  of  that  flu ;  the  inferior  series  of  oppo- 
site sides  converge  and  unite  a  little  behind  the  basis  of  the  TenMlf 

'Gill,  Proc.  Acad,  li^at.  ^e\. PMYiw.  1B61, 166:  type  IMrox  tiioiMy(grfffai  Mte 
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ioto  a  single  median  line,  which  extends  to  the  branchiostegal  fold. 
Radii  Br.  VI;  D.  XIX-25;  C.  17,  the  interspaces  scaled;  the  margin 
learly  truncate;  A.  26;  V.  I,  5;  P.  18.  Head  scaled  above  and  on 
«des,  except  on  interoperculnm  and  muzzle.  Scales  ctenoid,  13-94-34. 
Hie  scales  are  elongate,  and  nearly  truncate  distally;  on  the  sides  they 
re  in  oblique  series,  but  near  the  dorsal  fin  from  3-5  rows  exhibit 
cales  superposed  vertically.  General  color  pale-orange,  with  ill- 
defined  blaekish  shade  on  the  sides,  and  7  quadrate-blackish  spots  at 
lie  base  of  the  dorsal  fin;  below,  bright  yellow;  dorsal  and  caudal  fin 
rellowish  at  base,  margins  with  a  broad  blackish  band;  3  black  spots 
^n  the  ndddle  of  the  first,  and  4  on  the  middle  of  the  second  dorsal  fin ; 
^nal  yellow,  with  7  blackish  blotches  extending  anteriorly  across  the 
J^ys;  pectoral  yellow,  with  brown  spots  on  the  rays  and  a  black  one  at 
the  base  in  firont;  eye  with  5  blackish  radii,  diverging,  two  anteriorly, 
one  upward  and  backward,  one  backward,  and  one  downward  and  back- 
ward. Total  length  14  inches;  length  of  head  entering  it  4.33  times; 
Jepth  of  body  4  times  in  the  same;  eye  5  times  in  head,  1.66  times  in 
nuzzle,  and  1.25  times  in  interorbital  width."   Coast  of  Alaska.    {Cape.) 

(Chirtis  ordinatu9  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

u  Dorsal  fin  with  the  spines  separated  from  the  soft  rays  hy  a  deep  notch.    (Hexa- 
grammtu.) 
b.  Cheeks  partly  naked. 

c.  Scales  aU  strongly  ctenoid. 

I99.  1I«  asper  SteUer. 

Light  or  dark  greenish,  much  mottled  with  blackish,  rusty -red,  and 
ight  blue,  the  dark  color  in  the  form  of  fine  marblings,  the  reddish  in 
he  form  of  broad  washes,  and  the  bluish  as  roundish  spots;  two  light- 
)laish  bands  downward  and  forward  from  eye,  separated  by  a  black- 
dged  brown  area;  a  whitish  streak  and  various  reticulate  markings 
»n  cheeks  and  opercles;  pectorals  and  dorsal  mottled  with  brown  spots; 
k  dark  humeral  spot,  distinct  in  the  young;  lower  fins  black  in  the 
Dale,  pale  in  the  female;  flesh  often  tinged  with  green.  Form  rather 
lender.  Maxillary  reaching  past  front  of  eye,  about  to  pupil.  Ko 
eeth  on  palatines.  Scales  all  strongly  ctenoid,  except  on  sides  of 
lead;  region  about  suborbital  stay  and  lower  part  of  the  opercles 
laked  or  nearly  so;  lower  part  of  cheeks  scaled  in  varying  degree, 
generally  more  naked  in  large  examples.  A  lateral  line  from  occiput 
iloBe  to  dorsal  fin,  ceasing  near  middle  of  spinous  dorsal;  one  from 
lodpnt  along  back  to  base  of  caudal;  one  from  angle  of  opercle  to 
aiddle  of  base  of  caudal;  one  from  just  below  the  ^i^ec^XoT^  ^si^^oxi^^- 
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lating  along  the  sides  of  the  abdomen,  ceasing  in  front  of  tips  of  ven- 
trals^  one  beginning  on  the  median  line  of  the  breast,  forking  near 
the  middle  of  the  ventrals,  the  branches  going  straight  to  the  lower 
part  of  the  tail.  Dorsal  high,  less  deeply  emarginate  than  in  the  fol- 
lowing species;  the  spines  high;  caudal  slightly  emarginate;  sapraoc- 
ular  tentacles  moderate,  about  as  long  as  pupil;  sexes  not  ver}- dis- 
similar. Head  3§;  depth  4^.  D.  XXII-I,  20;  A.  23;  Lat.  1. 110. 
Alaska,  south  to  San  Francisco  and  Japan;  abundant. 

(Steller,  MSS.  Tilesius,  Act.  Acad.  Potrop.  ii,  340, 1810:  Lahrax  hexagrammiu  PalliB, 
ZoogT.  Rosso- Asiat.  iii,  284,  1811:  Chirm  hexagrammua  Giintlier,  ii,  91:  Chiropna  iw6«* 
lo9U8  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  45,  based  on  a  specimeD  with  some  of  the 
soft  rays  of  the  dorsal  broken,  resembling  spines:  Chirua  nehulosiu  Gttnther,  ii, 93: 
Acantholebius  nebulosus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  Chirua  trigrtamu 
Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Hexayrammus  scaher  Bean,  Proc.  U.  8.  Xat. 
Mns.  1881, 154 ;  based  on  very  young  specimens,  showing  a  rudimentary  additional 
lateral  line  along  middle  of  side.) 

CO.  Scales  mostly  cycloid  posteriorly ;  dorsal  very  deeply  emarginate. 

lOOO.  H.  snperclliosus  (Pallas)  J.  <&  G. 

Blackish -green,  varying  to  dark  brown  and  cherry-red,  the  coloration 
and  pattern  extremely  variable;  sides  usually  with  round  pale  siwts, 
which  are  generally  cherry-red,  especially  in  the  adult,  but  which  are 
sometimes  nearly  white   and  often  obsolete;   belly  mostly  reddish; 
pectorals  greenish  or  red,  usually  with  2  or  3  dusky  crescent-shaped 
cross-bands  at  base,  the  outer  portion  often  plum-color;   fins  mostly 
greenish  or  red,  variegated;  lower  fins  mostly  dusky;   flesh,  and  all 
membranes,  livid  green,  especially  in  the  adult;  stomach  and  intes- 
tines of  a  livid  green.     Body  rather  robust.     Orbital  tentacle  much 
larger  than  in  other  species,  its  length  %  the  diameter  of  the  eye.   A 
few  teeth  on  Iront  of  palatines.    Skin  covering  suborbital  stay  naked; 
cheeks  otherwise  scaly.    Scales  ctenoid  on  body  anteriorly,  becomiog 
nearly  smooth  behind  and  on  head.    Lateral  lines  5;  one  on  the  middle 
line  from  the  nape,  forking,  and  extending  on  each  side  nearly  to  end 
of  second  dorsal;  the  second  to  the  upper  edge  of  the  caudal;  one  to 
the  middle  line  of  the  tail;  one  from  throat  to  about  middle  of  anal; 
and  one  on  the  middle  line  of  the  belly,  ibrkiug  behind  the  ventralSy 
and  extending  on  each  side  to  the  tail.     Dorsal  deeply  emar^nate. 
Caudal  truncate  or  slightly  rounded;  pectorals  large.     Sexes  similar. 
Head  4;  depth  3 J.     D.  XX-23;  A.  22;    Lat.  1.  107.      L.  18  inchcfc 
Alaska  to  Monterey;  not  rare. 

(Ldbrax  supercilioauei  Pallas,  Mem.  Acad.  Pctersb.  11,  388,  1810,  and  in  Zoogr.  Ucm 
Afliat.  iii,279:  CMrnspictua  GiiaiTd,  ?Toe.  kawSi.  ^«t.  8cL  Phila.  1864,  138:  Ckir^ 
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Grd.  U.  8.  Pac.  R.  R.  Surv.  Fiah.  43:  Ckirus  pictu9  Gttnther,  ii,  93:  Chiruajnc(4U 
ington,  Proc.  U.  S.  Nat.  Mus.  li^,  54 :  Ckirus  balicts  Cope,  Proc.  Amer.  Phil.  Soo. 
) 

heeks  wholly  scaled;  scales  all  ctenoid. 

!•  H«  deca^raniinas  (Pallas)  J.  &.  G. — Eock  Trout;  Boregat;  Bodieron. 

ilea  clear  brownish-olive  of  varying  shade,  often  tinged  with  bluish 
>ppery  and  vaguely  blotched;  often  with  small  blue  spots;  head 
anterior  part  of  body  with  rather  large  sky-blue  s]X)t8,  each  sur- 
ded  by  a  rusty  ring,  these  smaller  and  more  numerous  on  the  top 
le  head;  lips  with  bluish  spots;  upper  fins  brown,  mottled;  ven- 
<  and  anal  dusky-bluish;  pectorals  dark,  both  rays  and  membranes 
jed  by  sharply-defined  whitish  reticulations,  so  that  the  fins  appear 
^  profusely  spotted  with  white.  Females  brownish,  somewhat  tinged 
reddish,  closely  covered  with  round  spots  of  a  reddish-brown;  these 
8  usually  quite  small  and  uniform  over  the  whole  back  and  sides; 
al  fin  spotted  on  the  scaly  part,  the  fins  otherwise  plain  reddish  or 
5h,  the  ventrals  usually  dusky;  pectorals  light  orange,  tcithout  mark- 
Other  females  {^^maculoseriatiis^)  have  the  ground  color  slaty- 
,  with  rows  of  round  orange  spots  considerably  larger  than  usual, 
becoming  vermiculations  on  the  head;  dorsal  fin  orange,  clouded  at 
with  blue;  soft  dorsal  edged  with  bluish^  pectorals  plain  orange; 
T  white.  Body  elevated  at  the  shoulders,  descending  rather  steeply 
le  nape.  Maxillary  not  reaching  middle  of  eye;  a  very  few  teeth 
ront  of  palatines;  supraocular  flap  smaller  than  in  other  species, 
ter  than  pupil.  Cheeks  and  opercles  entirely  scaled;  scales  on  the 
r  all  strongly  ctenoid.  Uppermost  lateral  line  forking  on  the  nape, 
branches  running  to  opposite  the  middle  of  the  second  dorsal;  the 
Qd  lateral  line  to  upper  edge  of  tail;  the  third  to  middle  of  tail; 
burth  to  a  little  beyond  the  middle  of  anal;  the  fifth  to  lower  edge 
dl;  the  fourth  beginning  near  the  lower  edge  of  the  pectorals  and 
dating  op]X)8ite  the  ventrals,  the  lowermost  on  each  side  joining 
in  front  of  the  vent,  and  proceeding  on  the  median  line  to  the 
Qe  of  the  breast.  Dorsals  high,  scarcely  connected;  i)ectorals  and 
rals  large;  caudal  slightly  emarginate.  Head  4^;  depth  4.  D. 
:-24;  A.  I,  23;  Lat.  1. 112.  L.  18  inches.  North  Pacific;  abundant 
.  Point  Concepcion  to  Alaska. 

ibrax  deoagrammus  Pallas,  M<5ni.  Acad.  Pctcrsb.  1810,  ii,  386,  $,  and  in  Zoogr. 
KAsiat.  iii,  278:  Chirua  decagrammmGiiuthcTjUy  92:  Chirm guttatus  Givf^rdj  Ftoc. 
.  Nat.  Sci.  Phila.  1854,  132:  ClUropsis  guttatua  Grd.  U.  S.  Pac.  R.  R.  Surv.  Fiah. 
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44:  Chiropais  constellatua  GiT&TdjV.  S.  Pac.  R.  R.  Snrv.  Fish.  42,  ^:  Chirui  eonsteUain 
GUnther  ii,  92:  Chirus  guttatvSj  conaiellatua,  and  maculoseriatvs  LockiugtoD,  Proc.  U.  S. 
Nat.  Mu8.  1880,  iii,  53-55:  Gryatea  lineatus  {^)  Ay  res,  Proc.  Acad.  Nat.  Sci.  i,  9, 1654: 
1  Labrax  octogrammus  Pallas,  Zoogr.  Rosso- Asiiat.  283,  9 . ) 

333.-OPHIODON  Girard. 
(Oplopoma  Girard.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133:  type  Ophiodon  elongatu$  Girard.) 

Body  elongate,  low,  little  compressed.  Head  long,  rather  pointed, 
its  surface  scaleless.  Mouth  terminal,  very  large.  Jaws  with  very 
stroag,  sharp,  unequal  teeth,  some  of  them  canine  like;  long  serieBof 
cardiform  teetJi  on  vomer  and  palatines.  Gill-openings  very  wide,  the 
membranes  not  united,  free  from  the  isthmus.  Preoi>ercle  with  a  few 
bluntish  spines;  a  dermal  flap  above  the  eye.  Scales  very  small,  be- 
coming smooth  with  age.  Lateral  line  single,  continuous.  Dorsal  fin 
long,  deeply  notehed,  the  spines  about  -4  in  number,  slender  and  flex- 
ible, the  middle  ones  highest;  anal  fin  long,  without  distinct  spines; 
ventrals,  I,  5,  inserted  somewhat  behind  pectorals;  pectoral  fin  broad. 
Pyloric  cceca  very  numerous.  Gill-rakers  tubercle-like.  Species  of  large 
size;  among  the  largest  of  the  cottiform  fishes,   (o^;^;?,  snake;  o^oiv,  tooth.) 

1003.  O.  elon^atus  Grd. — CuUua  Cod;  Blue  Cod;  Buffalo  Cod;  Ling. 

Dark  brown  above,  much  mottled;  dorsal  fin  and  whole  upper  part 
of  body  covered  with  small  rusty  brown  spots  of  varying  size  and  hue; 
lower  parts  of  body  of  a  livid  bluish  gref^n,  especially,  in  the  adult,  the 
flesh  and  all  membranes  tinged  with  green;  ground  color  often  bluish 
or  reddish  tinged;  young  sometimes  bright  green;  fins  dusky,  mottled, 
the  dorsal  and  caudal  with  a  very  narrow,  pale  edging.  Head  lai^, 
the  snout  sharp,  conic.  Mouth  very  large,  the  lower  jaw  prominent; 
maxillary  reaching  beyond  orbit;  each  jaw  with  a  series  of  large 
pointed  teeth,  bent  inward  and  immovable;  front  of  upi)er  jaw  with 
2-4  larger  canines;  outside  of  the  series  of  large  teeth  each  jaw  hM 
numerous  small,  sharp  teeth;  vomer  and  palatines  with  a  single  row<^ 
canines;  supraorbital  tentacle  much  shorter  than  pupil.  Dorsal  fin  be- 
ginning above  preopercle,  the  fin  very  deeply  notched,  the  highest  spines 
nearly  one-third  length  of  head;  caudal  emarginate.  Head  3};  depth 
5.  D.  XXV-21 ;  A.  22.  L.  40  inches.  Paeific  coast,  Alaska  to  8sBt» 
Barbara;  very  abundant,  reaching  a  weight  of  30-40  pounds^  being  one 
of  the  most  important  food-fishes  on  the  co^t. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133;  Girard,  U.  S.  Psc.  R.  R. Sotr. fWk. 
48;  Gilnther,  ii,  94:  Oplopoma  pantKenna  Girard,  Proc.  Acad.  Nat.  ScL  mis.  10^ 
135,  and  in  U.  S.  Pac.  K.  E.  e>\xtv.  Y\a\L.  \^\  Oi»\w>d«m  ^aidVwVwiAQfLather,  il,tl) 
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858.— ZANIOI.EPISI  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202:  type  Zaniolcpia  latipinnis  Grd.) 

Body  elongate,  little  compressed,  taperiDg  from  the  nape  to  the  long 
and  slender  tail.  Head  short,  conical,  the  profile  decurved.  Mouth 
rather  small,  low,  terminal,  horizontal;  cardiform  teeth  on  the  jaws, 
vomer,  and  palatines;  no  supraorbital  cirri;  preopercle  with  spines. 
Oill-membranes  not  united,  free  from  the  isthmus;  gill-rakers  tubercle- 
like.  Scales  small,  imbricated,  extremely  roughly  ctenoid.  Lateral  lino 
single,  continuous.  Dorsal  fin  with  about  21  spines;  some  of  the  ante- 
rior spines  greatly  elevated;  a  deep  notch  between  the  spines  and  soft 
rays;  anal  fin  very  long,  with  3  spines,  the  second  of  which  is  longest; 
ventrals  I,  5,  long,  inserted  a  little  behind  pectorals;  pectorals  mod- 
erate. Pyloric  coeca  few  (5  or  6).  North  Pacific,  in  deep  water,  {^avtovj 
a  comb  or  card;  Ae?re>,  scale;  hence  more  correctly  spelled  with  an  initial 
X.) 

1003.  Z.  latipinnis  Grd. 

Olivaceous,  the  body  and  upper  fins  si)otted  with  rusty  brown;  the 
vertical  fins  marked  with  blackish ;  a  black  streak  before  eye ;  subor- 
bital bluish  silvery.  Body  elongate,  fusiform,  scarcely  compressed,  the 
dorsal  outline  rising  rather  steeply.  Mouth  small,  horizontal,  low,  the 
maxillary  reaching  nearly  to  the  middle  of  the  eye;  the  i)remaxillary 
entirely  below  the  eye.  Eye  very  large,  longer  than  snout,  3 J  in  head; 
preorbital  wide,  partly  covering  the  scaly  maxillary;  interocular  space 
rather  narrow,  somewhat  concave;  nasal  spines  present;  preopercle 
with  3  sharp  spines.  Dorsal  spines  slender,  stiff,  the  first  and  second 
longest,  usually  greatly  produced,  but  stiffish  to  the  tip,  scarcely  con- 
nected by  membrane,  reaching  to  nearly  middle  of  second  dorsal,  and 
more  than  half  the  total  length  of  the  fish,  but  often  much  shorter;  a 
deep  notch  between  spinous  and  soft  parts  of  dorsal ;  second  dorsal 
liigh,  its  rays  gradually  shortened;  anal  long,  its  spines  high;  ventrals 
elongate,  wide  apart,  reaching  past  front  of  anal;  pectorals  short  and 
narrow;  caudal  short,  slightly  emarginatc.  Head  and  body  every- 
where covered  with  minute,  imbricated,  very  rough,  shagreen  like 
scales-  Head  4J;  depth  5|.  D.  XXI-I,  11;  A.  Ill,  17.  L.  12  inches. 
Califomia,  firom  San  Francisco  northward,  abundant  in  deep  water;  a 
slender  fish,  of  dry,  firm  substance. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Pish. 
73;  Giinther,  ii,  94.) 
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854.— OX¥£.EBIUS  OilL 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  277:  typo  Oxylebius pictus  Gill.) 

Body  oblong,  somewhat  compressed.  Head  conical,  very  slender, 
acuminate,  the  profile  somewhat  concave.  Mouth  smalL  Jaws  each 
with  a  band  of  teeth,  the  outer  series  considerably  enlarged;  minute 
teeth  on  vomer;  few  or  none  on  palatines.  Top  of  head  with  dermal 
flaps.  Preopercle  with  2  blunt  spines.  Gill-membranes  broadly  con- 
nected, free  from  the  isthmus;  gill-rakers  short,  not  very  stout  Scales 
small,  ctenoid.  A  single  lateral  line.  Dorsal  fln  emarginate,  with  aboat 
16  low,  rather  strong  spines;  soft  dorsal  moderate,  its  membrane  closely 
scaled;  anal  with  3  stout  spines,  the  second  the  longest;  caudal  trun- 
cate; pectorals  rather  long,  their  ba^es  not  procurrent;  ventrals  moder- 
ate, inserted  well  behind  pectorals.  Pyloric  coeca  few.  Small  fishes,  of 
bright  coloration,  {o^o^j  sharp;  XejStaq — Lebius,  an  old  synonym  of -Her- 
agrammus^  from  Xe/Siaq^  a  kind  of  small  fish  suitable  to  be  cooked  in 
^£^5)^(7,  a  kettlfe.) 

1004.  O.  pictas  GiU. 

Tawny  grayish,  with  about  6  black  bars,  alternating  with  areas  of 
pale  orange,  the  latter  obscured  by  dusky  spots  and  blotches;  the  dark 
bars  extending  on  the  fins,  the  first  across  the  nape.,  the  second  across 
the  middle  of  the  spinous  dorsal,  the  third  broader,  across  posterior  part 
of  spinous  dorsal  and  front  of  anal;  one  across  middle  of  soft  dorsal,  one 
on  posterior  part,  and  one  at  base  of  caudal;  the  bars  are  about  as  wide 
as  the  interspaces,  and  their  edges  are  irregular,  but  sharply  defined; 
pectorals  and  caudal  orange,  with  cross-series  of  spots;  ventrals  largely 
black;  under  side  of  head  orange,  freckled,  spotted  with  pale;  2  fringed 
cirri  over  each  eye,  scarlet ;  breast  and  belly  marbled.  Body  rather  deep, 
compressed.  Ilead  little  compressed,  slender,  pointed;  lips  thick;  lower 
jaw  slightly  included ;  maxillary  small,  barely  reaching  eye.  Eyes  large, 
about  equal  to  snout,  4  in  head;  nasal  spines  present;  in terocnlar space 
narrow.  Scales  on  sides  of  head  very  small;  scales  on  body  small, 
ctenoid,  with  strong  horizontal  striae,  those  on  breast  minute.  Dorsal 
fin  continuous,  its  spines  stifi',  the  middle  ones  highest,  and  all  con- 
siderably lower  than  the  soft  rays;  second  anal  spine  longer  than  ^ 
third,  about  equal  to  the  soft  rays;  pectorals  barely  reaching  anal; 
ventrals  to  past  vent.  Head  3^;  depth  3 J.  D.  XVI-15;  A.  111,13. 
L.  JO  inches.  Kocky  shores,  from  Monterey  northward  j  rare.  A  in«t 
beautiful  and  active  \itl\e  feda.. 

(Gill,  Proc.  Acad.  Nat,  8c\,  P\nia.  l^fi^.^m  .^ 
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855.— MTRIOI^EPIS  Lockington. 
[Lockington,  Proc.  U.  S.  Nat.  Mas.  1880, 248:  type  Myriolepis  zonifer  Lockington.) 

Body  oblong,  somewhat  compressed.  Head  heavy.  Mouth  moderate^ 
he  lower  jaw  slightly  projecting;  both  jaws  with  bands  of  slender, 
^harp  teeth,  the  front  t'Ceth  slightly  enlarged ;  similar  teeth  on  vomer 
^fid  palatines;  preopercle  entire;  no  dermal  flaps.  Gill-rakers  short;  gill- 
Membranes  very  narrowly  joined  to  the  isthmus.  Scales  small,  ctenoid, 
everywhere  covering  the  head  and  body  and  the  soft  parts  of  most  of 
he  fins.  Lateral  line  single.  Dorsal  fin  deeply  emarginate ;  the  spines 
bout  15  in  number.  Anal  rather  short,  without  distinct  spines,  {ixupw^^ 
lany;  Uraq^  scale.) 

005*  HI.  zonifer  Lockington. 

Black  above,  whitish  below,  with  four  broad  black  bars  on  the  sides; 
le  first  over  the  pectorals ;  the  secoud  anterior  to  the  vent,  almost  en- 
rcling  the  body ;  the  third  near  the  base  of  the  anal,  and  the  fourth 
icircling  the  caudal  peduncle ;  a  black  bar  at  base  of  caudal  and  two 
sross  the  fin;  other  fins  blotched  and  banded  with  light  and  dark; 
enoid  tips  of  the  scales  white.  Head  everywhere  densely  scaly,  the 
ily  naked  areas  on  the  head  being  the  lips  and  the  folds  of  the  gill- 
mebranes.  Scales  on  body  largest  posteriorly,  small  on  head  and 
lest.  Vertical  fins,  except  the  spinous  dorsal,  covered  nearly  to  the 
ps  of  the  rays  with  small  scales;  external  surfaces  of  paired  fins 
Diilarly  scaly;  •spinous  dorsal  with  a  few  scales.  Pectorals  broad, 
.nceolate,  not  reaching  the  vent;  fourth  dorsal  spine  longest,  the 
^bers  diminisMng  regularly  to  the  12th.  E^'es  lateral,  shorter  than 
lOut;  interorbital  space  broad,  slightly  convex.  Head  4  in  total 
ngth;  depth  3 J.  D.  XIV-1, 15;  A.  II,  11;  Lat.  1.  130.  Monterey 
ay,  Califomia ;  one  specimen  known. 

(Lockington,  Proc.  U.  8.  Nat.  Mus.  1880, 248.) 

356.— ANOPLOPOIflA  Ayres. 

{ScomhrocottM  Peters.) 

Lyres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859, 27 :  type  AnopJopama  merlangua  Ayres  =  Gadu$ 
fimbria  Pallas.) 

Body  elongate,  little  compressed,  tapering  into  a  very  slender  caudal 
edoncle.  Head  rather  long,  the  snout  somewhat  tapering.  Mouth  ter- 
linal,  moderate,  the  lower  jaw  included;  maxillary  very  narrow,  slip- 
ing  almost  entirely  under  the  preorbital;  teelYi  mo&^T^\/e^)  eax^^^^'ai^ 
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those  in  the  lower  jaw  in  a  single  series  laterally,  and  in  a  narrow  band 
in  front ;  upper  jaw,  vomer,  and  palatines  each  with  a  band  of  similAr 
teeth.  Head  entirely  scaly.  Ko  supraorbital  flap.  Preoperde  un- 
armed, its  membranaceous  edge  crenulate.  Gill-membranes  joined 
to  the  isthmus,  Body  entirely  covered  with  minute  ctenoid  scales. 
Lateral  line  single.  Dorsals  short,  well  separated,  the  first  of  slender) 
flexible  spines  ^  second  dorsal  shorter,  similar  td  the  anal,  which  is  pre- 
ceded by  three  weak  spines ;  ventrals  but  little  behind  pectorals;  caodal 
fin  forked.  Peritoneum  black.  Pyloric  cceca  about  two,  long  and  slen- 
der. Gill-rakers  slender,  few,  not  very  short.  North  Pacific,  {awwj 
unarmed;  TrcD^ua,  operculum.) 

1006.  A.  fimbria  (PaUas)  Gill— -Beahow ;  Coal-fish. 

Color  slaty-black  or  grayish,  somewhat  reticulated;  white  below,  the 
young  rather  pale ;  adult  nearly  black ;  fins  dusky;  caudal  edged  with 
pale;  lining  of  the  opercle  black.  Premaxillaries  on  the  level  of  the 
lower  part  of  the  orbit ;  maxillary  reacliing  to  opposite  front  of  pupil 
Dorsal  fins  separated  by  a  distance  nearly  equal  to  two-thirds  length  of 
the  base  of  soft  dorsal,  the  spines  very  weak ;  the  fourth  longest;  pec- 
torals reaching  beyond  tips  of  ventrals,  not  half  way  to  vent^  Head  4; 
depth  6J.  D.  XX-1, 17 ;  A.  Ill,  15;  Lat.  1. 190.  Usual  length  18  inches, 
but  sometimes  much  larger.  Monterey  to  Alaska;  rather  common,  es- 
pecially northward.    A  very  singular  and  interesting  fish. 

{Gadas  fimbria  Pallas,  Zoogr.  Rosso-Asiat.  iii,  200,  1811:  Anoplopoma  merUui$»t 
AyrcB,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  27:  ScombrooottM  Balmojieua  Peten,  Berlin. 
Monatsber.) 

Family  C VI  — SCORP JENID JE.% 

{The  Rock-fishes.) 

Gottoid  fishes,  with  the  body  oblong,  more  or  less  compressed,  the  head 
generally  large,  and  usually  with  one  or  more  pairs  of  ridges  above, 
which  terminate  in  spines.  Opercle  usually  wfth  two  spinous  pro- 
cesses; preopercle  with  hve.  Mouth  terminal,  usually  large,  with 
villiform  teeth  on  jaws  and  vomer,  and  usually  on  the  palatines.  Pre- 
maxillaries protractile;  maxillary  broad,  without  supplemental  bone, 
not  slipping  under  preorbital.  Gill-openings  wide ;  the  gill-membraoes 
separate  and  free  from  the  isthmus ;  usually  no  slit  behind  the  fimitli 
gill.  Scales  ctenoid,  or  sometimes  cycloid,  usually  well  developrif 
sometimes  nearly  obsolete.  Lateral  line  single.  A  bony  stay  extani* 
ing  backward  from  tii^  «vx\>OT\A\a^.  W««cdi  t\iA  T^teoperde.  YmtiA 
6m  thoracic,  of  ttie  normal  TjeiiwAtotm^\^^^>3afe^l%\«a^^ 
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sal  with  8  to  16  rather  strong*  spines  and  about  as  many  soft  rays;  anal 
rather  short,  with  3  spines  and  5-10  soft  n\js;  soft  rays  in  all  the  fins 
branched,  except  some  of  the  lower  rays  of  the  pectorals.  Pyloric  coeca 
in  moderate  or  small  number  (less  than  12).  PseudobranchisB  large. 
Air-bladder  present.  Genera  about  20;  species  about  200,  inhabiting 
all  seas,  but  especially  abundant  in  the  temperate  parts  of  the  Pacific 
Ocean,  where  they  form  a  large  proportion  of  the  fish  fauna.  They  are 
uon-migratoiy  fishes  living  about  rocks;  most  of  them  are  of  large  size, 
and  all  are  used  as  food.  Many  of  them  are  viviparous,  the  young  be- 
ing produced  in  great  numbers  when  about  one-fourth  of  an  inch  in 
length. 

{TriglidaFy  group  Soorpanina  pt.  GUnther,  ii.) 

I.  Dorsal  spines  15;  vertebrsB  12-f-19;  palatine  teeth  present Sebastes,  367. 

la.  Dorsal  spines  13;  vertebrie  12  -j- 15;  palatine  teeth  present Sebastodes,  35b. 

laa.  Dorsal  spines  12;  vertebrae  10 4-14;  palatine  teeth  present;  scales  ctenoid,  or 

provided  with  dermal  flaps ScoRPiENA,  359. 

laaa.  Dorsal  spines  10  or  1 1 ;  scales  smooth,  entire Setarches,  360. 

•  857.— SEBASTES  Cuvier. 

Rose-fishes, 

[Cuvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Perca  norvegica  Miiller.) 

Body  oblong,  compressed.  Head  large,  scaly  above  and  on  sides;  cra- 
aial  ridges  well  developed.  Mouth  terminal,  verj-  broad,  oblique,  the 
broad  maxillary  extending  to  below  the  eye;  lower  jaw  projecting, 
with  a  bony  knob  at  the  symphysis ;  palatine  teeth  present.  Eye  very 
large;  preopercle  with  five  divergent  spines;  opercle  with  two;  supra- 
scapular spines  strong;  gill-rakers  long,  slender.  Scales  small,  ctenoid, 
irregularly  arranged;  no  dermal  flaps.  Dorsal  fin  continuous,  very 
ong,  the  spinous  part  much  longer  than  the  soft  part,  of  15  strong  spines; 
inal  spines  three,  strong;  caudal  emarginate;  pectorals  long,  narrow. 
Branchiostegals  7.  Vertebrre  12  + 19.  Coloration  mostly  red.  Ovoviv- 
parous.  Species  fftv^,  mostly  of  the  Northern  Seas.  (<r£/5a<rTdc,  magnfi- 
3ent.) 

100Y«  S«  marlnos  (L.)  I-'Htl^en. — Rose-fish;  Bed-fish;  Snapper;  Hemdurgan, 

Orange  red,  nearly  uniform,  sometimes  a  dusky  opercular  blotch,  and 
iboat5vague  dusky  bars  on  the  back.  Body  ovate;  back  elevated, 
:he  ventral  outline  straightish;  top  of  head  evenly  scaled;  interorbital 
ipace  with  two  low  ridges,  between  which  it  is  concave;  nasal  spines 
piresent;  cranial  ridges  moderate,  ratber  low  and  sharp;  preocular, 
lapraocular,  postocular,  tympanic,  and  occ\p\ta\  ndg^^  -^t^^rjoJ^^  \Xv^ 
atter  with  the  tips  abraptly  divergent ;  suprasoapxilaT  ^^Vrks^^^srs  ^«s:^ 
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aud  promiuent;  opercular  spines  long  and  sharp;  8aboi)ercalar  spine 
prominent;  preopercular  spines  slender  and  sharp,  the  second  longest; 
suborbital  stay  not  reaching  preopercle;  preorbital  narrow,  with  two 
spines.  Eye  exceedingly  large,  3  in  head,  more  than  twice  as  wide  as 
Interorbital  space.  Mouth  very  large,  oblique;  maxillary  very  broad, 
reaching  middle  of  eye,  its  length  2^  in  head;  premaxillaries  on  level 
of  middle  of  pupil;  tip  of  lower  jaw  much  projecting,  with  a  conspico- 
ons,  pointed  symphyseal  knob;  mandible  and  maxillary  scaly;  pseudo* 
branchise  very  large;  gill-rakers  long,  stiff  aud  strong,  aboatas  iu  iS^oi- 
todes  pinniger.  Dorsal  spines  sharp,  the  longest  about  as  long  as  eye; 
the  fin  deeijly  emarginate;  soft  rays  not  very  high,  higher  than  the 
spines;  caudalnarrow,  moderately  forked;  anal  spines  moderate,  gradu- 
ated; the  second  a  little  shorter  than  eye;  pectoral  rather  long,  reacliiiig 
vent,  its  base  narrow;  ventral  reaching  to  vent.  Scales  small,  irregu- 
lar, not  strongly  ctenoid.  Peritoneum  brownish.  He^  3;  depth  2}. 
U.  XV-13;  A.  Ill,  7;  Lat.  1.  40  (tubes);  scales  about  85.  Atlantic 
coasts  of  America  and  Northern  Europe,  south  to  Cape  Cod. 

( Perca  marina  L.  Syst.  Nat.  x,  1758,  in  part :  Ferca  norwegica  MUUer,  Zool.  Dan.  46: 
Seba^tea  nonoegicus  GUntber,  ii,  95. ) 

Sabsp.  Tiviparas  (Kroyer)  LUtk. 

General  color  brownish  red,  somewhat  mottled,  with  a  blackish  blotdi 
on  the  opercle,  and  some  other  brownish  spots  on  the  body.  Pectoral  fiu8 
a  little  longer  than  iu  8.  marinus;  interocular  space  rather  narrower. 
Head  3^;  depth  3^.  D.  XV-14;  A.  Ill,  8.  Arctic  Seas,  south  to  Cape 
Cod  and  the  Baltic;  smaller  than  the  preceding  and  living  near  shore; 
thought  to  be  a  littoral  variety. 

{Sebastea  viviparus  Kroyer,  Naturbist.  Tidsskr.  i,  275, 1844-M5 ;  Gill,  Proc.  Acad.  Nit 
Sci.  Pbila.  1863,  333:  Sebastes  viviparua  GUntber,  ii,  96.) 

358.-SI:BAST0DES*  GUI. 
Eochfish;  ^^Bock  CodP      ^ 

(Sebasiichthys,  SebaetopluSf  Sebastomue  and  Sebastosomtu  GUI.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1861,  165:  type  Sebastea  paucispinis  Ayrea.) 

Body  oblong  or  elongate,  somewhat  compressed;  head  large;  mouth 

*  A  very  doubtful  species,  whicb  may  be  tbe  younp;  of  Sebastea  marimm$t  with  m  ab- 
normal number  of  spines,  is  accredited  to  our  Atlantic  coast.,  viz: 
S.  f  faaciatua  ( Storer. ) 

''Body  elongated,  not  convex  in  front  of  dorsal  iin  as  in  Sebaaiea  nonegkma;  iMff 
distinct  dark  brown  ti^^insverse  bands  npon  tbe  sides,  the  broadeat  at  the  potMtt 
portion  of  the  body."    D.  XllI-14',  A.  111,7.    Proviucetown,  Mass.    (5l«fw«) 

(Sebastei/aaciatua  StoTeT,Proc.^^t.^oc.^«X,.'«\«Ju^,'5\,\^A\  SebotlMf /tedtelwOill^ 
Proc.  Aoad.  Nat.  Fhila.  1863, 7S^.) 


106.   SCOEP^NID^ — SEBA8TODE8.  653 

)derate  or  large,  with  the  jaws  equal  or  the  lower  more  or  less  pro- 
IJDg;  teeth  in  villiform  bands  on  jaws,  i|>mer  and  palatiues.  Head 
»re  or  less  evenly  scaled,  without  dermal  flaps;  cranial  ridges  more  or 
B  developed  ;•  some  or  all  of  the  following  pairs  present,  usually 
iing  in  spines:  preocular,  supniocular,  postocular,  tympanic,  cor- 
il,  occipital,  and  nuchal.  Five  preopercular  spines.  Two  spines  on 
)  opercle  and  one  to  three  on  the  suprascapula.  Suborbital  stay 
derate,  usually  not  reaching  preopercle.  Gill-rakers  various.  Scales 
•derate  or  rather  small,  ctenoid,  in  45  to  100  transverse  series.  Dor- 
fin  continuous,  emarginate,  its  formuLi  XIII,  12  to  14.  Anal  fin 
!,  6  to  9.  Pectorals  well  developed,  the  base  broad  or  narrow,  the 
rer  rays  undivided.  Caudal  truncate  or  slightly  forked;  soft  parts 
vertical  fins  more  or  less  scal3\  Pyloric  coeca  6  to  11.  Vertebrae 
-f  15.  Species  of  rather  large  size,  and  varied,  often  brilliant  colors, 
•atly  red.  Sexes  colored  alike.  Most  of  them  inhabit  the  Pacific 
ean,  and  they  are  exceedingly  abundant  in  rocky  places  along  the 
St  coast  of  the  United  States.  All  are  ovoviviparous,  bringing  forth 
^t  numbers  of  young,  which  are  nearly  half  an  inch  in  length  when 
en.  The  species  differ  greatly  in  form  and  armature,  but  the  genera 
^ed  on  these  differences  intergrade  too  closely  to  be  worthy  of  reten- 
n.    (tfc^^a^TTo'T,  Sebastes;  c^^oc,  likeness.) 

ANALYSIS  OF  SPECIES  OF  SEBASTODES. 

Scales  very  small ;  lat.  1.  dO-lOO;  mouth  very  lar^j^e,  the  lower  jaw  mnch  projecting; 

Bkull  tliick,  the  cranial  ridges 
weak.  A.  111,9.  (Sebastodes.) 
Color  light  olivaceous  red; 
young  greenish paucispinis. 

*  Diagram  of  cranial  ridges  of  Sebastodet, 

n      /A 


"Ma 

«  Kassl  Spinet*  d.  PoHtocular  npines.  g.  Oooipital  apines. 

.  Preoonlsr  spines.  e.  Tympanic  spines.  A.  Nuchal  spines. 

,  floptsocnlsr  spines.  /.  Coronal  spines.  i.  Eyes, 
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aa.  Scales  small;  lat.  1.  65  to  80;  anal  rajs  III,  7  to  III,  9;  skali  thick,  cranial  ridges 

very  low  or  obsolete;  lower  jaw 
f  mucli    projecting;    gill-raken 

very  long  and  slender;  caadal 
emarginate;  Jaws  scaly.   (Ss- 

BA8TOSOMUS  Gill.) 

h,  Poritonenm  white;  cranial  ridges  all  obsolete, 
c.  Color  olivaceous,  nearly  plain;  caudal  yellowish  or  greenish;  month  large. 

flaridfu. 
oc.  Color  dusky,  sides  spotted  with  black ;  caudal  dark ;  mouth  smaller .  .MelaxojM. 
hh.  Peritoneum  black. 

d.  Supraocular  and  occipital  ridges  obsolete,  without  spines;  colors  dusky,  the 

fins  blackish. 
e.  Proocular  ridges  obsolete,  the  frontal  region  between  them  not  speciaUj 

convex ciUatu, 

ee.  Preocular  ridges  present,  usually  ending  in  spines,  the  frontal  region  be- 
tween them  bulging..  myntinM. 
dd.  Supraocular  and  occipital  ridges  mostly  present,  ending  in  spines;  donal 

fin  not  deeply  emarginate;  soft 
dorsal  low. 
/.  Second  anal  spine  scarcely  or  not  longer  than  third;  poetocular  spine 

wanting ;  color  creamy  olivace- 
ous   entomdiu, 

ff.  Second  anal  spine  notably  longer  than  third. 

g.  Body  ovate;  postocular  spines  present;  color  chiefiy  creamy  or  oliva- 
ceous   wnXU. 

gg.  Body  rather  elongate ;  postocular  wanting ;  color  chiefly  red.  .prorigtr. 
aaa.  Scales  moderate;  lat.  I.  45  to  60;  anal  rays  III,  5  to  III,  7. 

h.  Cranial  ridges  very  low,  the  skull  thick  and  solid ;  lower  jaw  httle 

projecting :    interorbital    space 
convex ;     gill-rakera     slender, 
usually  long. 
i.  Color  olivaceous ;  postocular  spine  wanting ;  mandible  with  a  few 

smooth  scales atrtmrtt 

it.  Color  red ;  postocular  spine  present. 

j.  Scales  on  mandible  smooth ;  color  chiefly  orange pinniger. 

jj.  Scales  on  mandible  very  rough ;  color  chiefly  brick-red . .  mimiatMi, 
hh.  Cranial  ridges  more  or  less  strong ;  skull  comparatively  thin ;  gill- 

rakcrs  generally  short. 
k,  Postocular  and  tympanic  spines  both  present;    interorbital 

space  concave.     (Sebastomts 
GUI.)  ^ 

L  Cranial  ridges  broken  and  armed  with  accessory  spines  (in 

the  adult,  nearly  smooth  in 
young);  second  anal  spine 
scarcely  longer  than  third; 
color  red,  nearly  plain.. mkr. 
II,  Cranial  ridges  smooth;  second  anal  spine  much  longer  than 

third;  color  rosy,  with  three  or 
four  round  blotches  of  pink  oa 
sides  of  back, 
m.  Dorsal  spines  low,  the  highest  less  thui  half  the  leaogth 

of  head. 
».  Body  everywhere  with  small  round  pale  qpoln 
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fin.  Body  withont  stellate  spots, 
o.  Pole  blotcbos  on  sides  surrounded  by  purple  shades; 

bead  witb  purplish  above ;  man- 
dible naked roaacrut, 

00,  Pale  blotches  on  sides  surrounded  by  p^reen  shades; 

no  purple;  cranial  ridges  very 
sharp ;  mandible  partly  scaly. 

rhodochlorU, 
mm.  Dorsal  spines  very  high,  the  highest  half  the  length  of 

head;   body  above  with  many 
small  round  green  spots. 

chloroBticiuM, 
tt.  Postocnlar  spine  wanting. 

p.  Mandible  scaly,  its  tip  much  projecting;   perito- 
^  neum  dusky ;  interorbital  space 

concave ;    body    comparatively 

elongate elongatuM, 

pp,  'Mandible  naked ;  peritoneum  white ;  lK>dy  deep. 
q.  Scales  on  head  mostly  cycloid;  lower  jaw  pro- 
jecting; second  anal  spine  much 
stronger  than  third;  color  pink- 
ish  white,  banded    with  deep 

,  crimson ruhriffinctua, 

qq.  Scales  on  head  ctenoid;  lower  jaw  usually  in- 
cluded;   second  anal  spine  lit- 
tle enlarged.     (Sebastichthys 
Gill.) 
r.  Coronal  spines  present;  cranial  ridges  moderate; 

color  brownish,  mottled. 

auriculatui, 
rr.  Coronal  spines  none. 
8,  Cranial  ridges  with  entire  edges. 
t  Nuchal  ridges  none. 
«.  Gill-rakers  extremely  short,  most  of  them 
as  wide  as  high;  general  color 

dusky-greenish r<u&eUiger, 

uu,  Gill-rakers  higher  than  wide, 
r.  Highest  dorsal  spine  notably  more  than 
half  length  of  head. 
w.  Head  and  upper  parts  not  speckled 
with  orange ;  membrane  of  spi- 
nous dorsal  not  very  deeply  in- 
cised. 
X.  Color   dark    brown,    varied    with 

light  brown caurinua, 

XX.  Color  reddish,   varied  with   yel- 
lowish ;  dorsal  spines  higher. 

vexi/tom. 
WW,  Head  and  upper  parts  everywhere 
speckled  with  orange;  front  of 
back  yellowish ;  soft  fins  black ; 
dorsal  spines  extremely  high, 
their  membranes  deeply  incised. 

maligtr. 
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w.  Highest  dorsal  spine  little  if  uiy 
than  half  the  length  of  head. 
y.  Pale  blotches  on  sides  not 

ing  a  continnons  lateral  Uao^^  ; 
occipital  ridgee  moderattti 
g.  Palo  markings  flesh-color; 

markings  oliYaceoas..4 

gz.  Pale  markings  yellow;  da^lc 

markings  blackish.  .dkryMNse^^KA 

yy.  Pale  blotches  on  sides,  fonni  sag 

a  continnons  lateral  band;  l)»«3y 

and  fins  profusely  speckled  wm'fth 

pale;    dark    markings   blaclK; 

pale  markings  yellow;  oodpi't:^^ 

ridgee  very  strong . , , .  mMtm  mm  9 

it.  Nuchal  spines  present,  usually  distinct  i 

occipital;   cranial  ridges  yi 

short    and    high;    oliToceooft* 

banded  with  black;   head 

below 

M.  Cranial  ridges  with  the  surface  broken,  spi- 
nous; frontal  ridges  eleratcs^; 
color  bright  red,  with  blca<d^ 
bands nigroeUieti 


a.  Species  with  very  small  scales  (lat.  1.  90-100);  the  cranial  ridges  little  deTelop^<^; 
the  mouth  very  large,  the  lower  jaw  much  projecting.    (Sebaatodea,) 

J008«  S*  paacisplnis  (Ayres)  Gill. — Boocaodo;  Merou;  Jack, 

Pale  dull  orange  red,  dark  brown  above,  the  sides  somewhat  vaguely 
spotted;  young  olivaceous;   fins  nearly  plain,  lower  reddish,  upper 
dusky;  tip  of  lower  jaw  dark.    Body  elongate,  compressed,  profile 
straight  from  the  protruding  tip  of  the  lower  jaw  to  the  front  of  the  dor- 
sal.   Head  large,  long,  and  narrow,  pointed.    Mouth  much  larger  tbaa 
in  any  other  species,  oblique,  the  broad  maxillary  reaching  to  beyond  Ho 
eye;  its  length  If  in  head;  lower  jaw  very  strong,  with  a  projectiop 
knob  at  tip,  which  protrudes  farther  than  in  any  other  species.   Pte- 
maxillary  on  the  level  of  lower  edge  of  pupil.    Cranial  ridges  little  de- 
veloi)ed,  the  preocular  and  occipital  traceable  and  sometimes  ending  iiL 
small  spines.     Interocular  space  broad,  with  two  low  ridges;  top  (f 
head  scaled  to  tip  of  snout;  maxillary  and  preorbital  scaly;  preorbitsi 
with  narrow  neck  and  three  small  spines;  suborbital  stay  modento; 
preopercular  spines  sharp  and  diverging,  the  third  largest,  the  lowff 
often  divided;  opercular  spines  moderate.    Gill-rakers  slender,  ooA- 
pressed,  not  very  long.     Eye  large,  4-6  in  head,  slightly  more  thaiii>* 
terorbital  width.     Scales  very  small  and  rough,  irregular;  aooMOiT 
scales  few.     Dorsal  spme^  lo^^  rather  slender,  the  fin  deeply  flB>^     It 
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itej  longest  spine  f  length  of  liead,  scarcely  bighcr  tban  the  soft 
Vy  caudal  emarginate;  anal  low,  its  s[>ines  small,  short,  graduated, 
second  shorter  than  eye;  pectorals  narrow,  rather  long,  not  nearly 
bing  vent,  the  base  |  diameter  of  eye;  ventrals  shorter,  not  reach- 
tips  of  pectorals.  Peritoneum  white.  Hefid  2§;  depth  3^;  pec- 
Is  5.  D.  XIII-13;  A.  Ill,  9;  Lat.  1.  with  G5-80  tubes;  about  100 
^8  in  a  longitudinal  series.  L.  30  inches.  Coast  of  California; 
idant  in  rather  deep  water. 

flutes  paucinpinis  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  6,  1854:  SehoBten  pauci^pinis 
LT.  8.  Pac.  R.  R.  Surv.  Fish.  8:3;  Gill,  Proc.  Acad.  N^t.  Sci.  Pbila.  1861, 165;  A^res, 
Cal.  Acad.  Nat.  Sci.  1832,  215:  Sfbantta paimispinui'GWwtYieTy  ii,  98.) 

pedes  with  scales  small  (lat.  1.  60  to  70);  cranial  ridges  llttlo  developed;  skull 
thick ;  lower  jaw  strougly  projecting;  anal  rayn  III,  7  to  III,  9;  jaws  scaly; 
gill-Kikers  very  long  and  slender.   {Sebastasomus*  Gill.) 

^m  S.  fiavidas  Ayres. — Ydloic-tail  Rock-fish. 

ive  green,  rather  pale,  plain  or  finely  spotted  with  yellowish;  fins 
,  caudal  strongly  tinged  with  yellow;  young  mottled.  Body  ob- 
f  compressed,  the  back  not  much  elevated.  Head  rather  long, 
ted.  Mouth  large,  oblique,  the  maxillary  extending  to  nearly 
>i5ite  posterior  margin  of  eye,  2  in  head;  premaxillaries  in  front  on 
evel  of  lower  margin  of  pupil.  Lower  jaw  strongly  projecting,  its 
>Lyseal  knob  very  prominent,  but  less  so  than  in  8.  paucupinis. 
rbital  narrow,  without  spines.  Top  of  head  evenly  scaled,  the 
I  spines  only  present  and  very  small.  Cranial  ridges  obsolete. 
Out  spines;  only  the  occipital  ridges  visible  under  the  scales.  In- 
'bital  space  evenly  convex.  Preopercular  spines  rather  strong,  all 
lem  directed  strongly  backwards;  opercular  spines  moderate;  su- 
c^apular  spines  small,  the  upper  obsolete.  Scales  medium;  acces- 
8cales  variable.  Dorsal  spines  low,  slender,  the  longest  3  in  head; 
Soft  rays  rather  high,  the  fin  very  deeply  emarginate,  the  mem- 
e  joining  the  thirteenth  sphie  at  .about  one-fourth  its  height;  cau- 
In  notched ;  anal  spines  low,  regularly  graduated,  the  third  spine 
fchan  half  the  height  of  the  soft  rays,  the  second  as  long  as  eye;  pec- 
l  fins  shortish,  rather  broad,  reaching  tip  of  ventral.^,  but  not  quite 
ent.  Peritoneum  white.  Head  3;  depth  3;  pectoral  4.  D.  XIII- 
A.  Ill,  0;  Lat.  I.  about  GO.  L.  24  inches.  Coast  of  California, 
ndant;  an  important  food-flsh. 

yres,  Proc.  Cal.  Acad.  Nat.  Sci.  1802,  200,  f.  04.) 


Hll,  Proc.  Acad.  Nat.  Soi.  Phila.  l6C)Aj  147 :  type  Schastes  melanopn  Grd.    {6efia6ro%y 
tftes;  doffia^  body.) 

Bull.  Nat  Mas.  No.  IG 42 
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1010.  S.  iiie3niiops  <^Gnl. )  Ayn>s. 

■» 
Olive  hrowii,  <l:irk  above,  tin*  si<l«*s  paler:  upper  j)art  of  sitlrs  Ui'uWy 

marked  willi  small  slat  \ -black  blotelirs;  head  blackish  alKive;  jn\ai^ 

streak  on  maxillary  and  one  Irom  eve  a<*ross  cheeks;  fins  dusky, \\u* 

dorsal  paler  at  base,  with  many  round  dark  (►live-brown  s]>otN;  :i  \)lui'V 

opercular  spot;  lower  rays  ol' pectorals  ot'ten  tinged  with  orau*:c.    U(H\y 

comparatively  elonj^ate,  highest  at    shoulders.      TIcad   long,  in   form 

intermediate  b(»t  ween  nn/stinus  and  flnruJus ;  snout  nit  her  sharp.    Mimtli 

large,  obli<pie,  the  maxillary  not  quite   reaching   posterior   nuirgm  nt' 

orbit;  its  IcMigth  a  little  less  than  half  head;  lower  jaw  i>r«^truding,  ir.s 

tip  on  a  line  with  the  descending  ])rot11c;  i)remaxiUaries  on  the  level  of 

the  lower  margin  of  puj)il.     Eye  large.     Cranial  ridges  almost  obsolete, 

all  scaled  over  and  without  spines  in  the  adult ;  preocuilar  spines  ol)so- 

lete,  the  space  forward  of  tlie  eye  not  ])n)je(aing:  ]>reopercular  spine> 

short,  but  shari>.     (iill-rakers  longer  than  in  mifsthiV'S^  vory  slemh'i. 

Dorsal  rather  low,  deeply  emarginate,  the  highest  spines  2^  in  he.nl, 

a  little  lower  than   the  soft  rays;  caudal  slightly  eniari^iiiatt^    Anal 

spines  small,  the  second  shorter  but  stouter  tliau  third,  longer  than 

oye;  pectorals  short  and  rather  broad,  not  reaching  as  far  as  tips  of 

ventrals,  whi(*h  scarcelv  reach  vent.    Scales  moderate;  accessory  scales 

numerous;   mandible,  maxillary,  j)reorbital,  and  snoat  closely  se^detl. 

Teritoneum  white.     Head  ;5;  depth  l*n-     ^-  Xlll-IG;  A.  Ill,  S;   L;it.  1. 

53;  s<'ales  <Jl)-7();  i)ectoral  1^.     L.  iN)  inches.     Monterey  to  Sitka;  most 

abundant  northward.    At  San  Francisco  much  less  coiuinou  than  .V. 

(i:\haKtrs  yut'Iaiwj)^  G'lvaril,  Pro*;.  Arad.  Nat.  Sci.  Phihi.  viii,  135,  1K'>4,  ami  in  V.  >. 
Pac.  U.  II.  Surv.  Fish.  HI;  Ayns,  Pioc.  Cal.  Acad.  Sci.  18G2,  213,  t\iU\:  ^rbafff^ 
mcla II npi  (iiiuilwr,  ii,  [ii:  Srhustononnt'i  shnulntiii  G'lWj  Pn)c.  Acad.  Nat.  Sci.  Phila.  1*^, 
147.) 

1011.  8.  riliatus  (Tih^s.)  J.  cV  G. 

lilackish  green,  the  sides  rather  pale,  much  mixed  with  darker;  dark 
shades  from  eye  backward;  a  black  streak  on  maxillary;  fius  all  du$ky. 
the  upper  tins  somewhat  mottled;  adult  said  to  have  the  body  and  fins 
tinged  with  red.     Body  rather  deep  and  compressed.     Moutii  .smaller 
than  in  meUiuopH^  the  maxillary  reaching  to  below  posterior  mar^'n  of 
pu])il;  lower  Jaw  somewhat  projecting,  but  without  prominent  kDobaf 
the  symphysis;  cranial  ridges  all  (d)solete,  covered  by  scales;  no/w- 
ocular  spine  or  any  bulge  of  the  skull  in  that  region;  preorbital  uarror, 
withtmt  spine;  preoi)ercular  spines  short  and  broad;  opercular  andw- 
prascapular  spines  small;  lower  jaw  fully  scaled,  roughish.  Headwietf      I  *■ 


J--- 
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^^ered  with  ctenoid  scales.    Dorsal  fin  lov*',  not  deeply  emarfi^nate,  the 

^mbrane  joining  the  thirteenth  spine  near  its  middle;  soft  dorsal  low, 

%her  than  the  spines,  the  lonjjest  spine  as  long  as  maxillary,  a  little 

^  than  half  head;  caudal  emarginate;   anal  low,  its  second  spine 

stronger,  but  not  longer  than  the  third,  §  the  height  of  the  soft  rays, 

U  in  head;  pectorals  rather  short,  reaching  beyond  tips  of  ventraLs  to 

oDt.    Gill-rakers  numerous,  very  long  and  slender,  nearly  as  long  as 

le  eye.     Peritoneum  black.     Head  3J;  depth  3J;   pectorals  3§.    1). 

111-15;  A.  Ill,  8;  Lat.  1.  06.    Coast  of  Alaska;  not  noticed  south  of 

odiak. 

[KpimepMuB  ciliaiua  Tiles.  M6m.  Ac.  Sci.  St.  Petersb.  iv,  474,  1810:  Perca  rariabilis 
J1a»y  Zoogr.  Ros80-AKiat,  iii,  241,  1811:  Sebatftea  rariahilia  Cuv.  &  Yal.  iv,  347:  Se- 
fte»  rariabilis  Giinther,  ii,99.) 

119.  S.  mystinas  Jor.  &  GWh.—Pech^  Prvtre;  Black  Rock-fish. 

Slaty  black,  becoming  paler  below  the  lateral  line;  sides  more 
less  mottled;  tip  of  lower  jaw  black;  top  of  head  with  3  indistinct 
OSS-bars,  extending  on  the  cheeks;  a  dark  bar  on  anterior  edge  of 
lercle;  fins  all  plain  dusky.  Body  oval-oblong,  compressed,  both  out- 
les  evenly  curved.  Head  rather  blunt,  compressed;  profile  oblique, 
oiost  straight,  becoming  convex  with  age.  Mouth  smaller  than  in 
ly  of  the  preceding  species,  oblique,  the  lower  jaw  protruding;  pre- 
axillaries  on  the  level  of  lower  rim  of  orbit;  maxillaries  dilated  be- 
nd, reaching  posterior  margin  of  pupil,  thickly-  scaled  behind,  their 
ngth  2^  in  head.  Cranial  ridges  obsolete,  except  the  preocular,  which 
mally  ends  in  a  small  spine;  the  region  between  and  in  front  of  the 
res  bulging  considerably;  preopercle  with  rather  strong  spines,  the 
vo  at  the  angle  longest;  opercular  spines  rather  strong.  Spinous 
3rsal  very  low,  the  longest  spines  2^  in  head,  lower  than  the  soft  rays, 
le  tin  rather  deeply  emarginate;  second  anal  spine  stronger  than 
lird,  and  a  little  shorter,  3J  in  head;  pectoral  fins  long,  about  as  long 
s  bead,  their  middle  rays  longest,  reaching  beyond  the  ventrals  to 
kbout  the  tenth  dorsal  spine;  caudal  emarginate.  Peritoneum  black. 
Head  3J;  depth  2f ;  pectorals  3^.  D.  XllI-15;  A.  Ill,  9;  Lat.  1.  06 
lo(>-55  tubes).  L.  14  inches.  Puget  Sound  to  San  Diego;  the  most 
abundant  species  of  the  family  about  San  Francisco;  found  in  rather 
sballow  water.  . 

{Seba$tich^iy8  mystinus  Jordan  &  Gilbert,  Proc.  IJ.  S.  Nat.  Mus.  1860,  455;  1881,  56, 

70.) 

^^Ift.  8.  emtomelas  Jor.  &  Gilb. 

■'Hdl  olive-green;  sides  with  obscure,  round,  rusty  spots;  belly,  lips, 
^^  lower  parts  tinged  with  creamy;  obsciu^e  light  and  dark  shades 
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across  cheeks;  2  or  3  very  obscure  dark  vertical  bars;  fins  all  dusky, 
somewhat  reddish  tinged ;  lower  half  of  pectoral  reddish.  Body  ob- 
long-elongate, the  back  little  arched.  Caudal  peduncle  slender.  Profile 
less  steep  than  in  ovaliSj  the  snout  blunter.  Mouth  small,  the  short 
maxillary  extending  to  below  middle  of  eye,  its  length  2J  in  head; 
lower  jaw  protruding,  it«  tip  entering  the  profile ;  preorbital  very  nar- 
row, without  spine.  Eye  large,  less  than  interorbital  space,  4  in  head. 
Cranial  ridges  very  low,  mostly  covered  by  -the  scales;  preocolar,  su- 
praocular, tympanic,  and  occipital  spines  usually  present,  the  preoc- 
ular  larger  than  in  any  of  the  preceding  species,  the  supraocnlar  and 
tympanic  sometimes  obsolete;  preopercular  spiiies  small,  directed  back- 
wards; opercular  spines  small;  jaws,  preorbital,  and  snout  with  small 
scales.  Gill-rakers  numerous,  long,  and  slender,  their  leugth  about  | 
diameter  of  eye.  Dorsal  spines  very  low  and  slender,  the  longest  about 
3  in  head,  the  fin  moderately  emarginate;  soft  dorsal  long  and  low,  not 
much  higher  than  the  spines;  caudal  lunate;  anal  low,  its  second  spine 
stronger  than  third,  but  not  so  high,  3J  in  head;  pectorals  moderate, 
reaching  beyond  ventrals,  not  to  Aont.  Peritoneum  jet  black.  Head 
3J;  depth  3J;  pectoral  3g.  D.  XIII-lo;  A.  Ill,  8;  Lat.  1.  (>5.  L.  12 
inches.    Monterey  Bay,  in  deep  water;  rare. 

(Sebcistichthys  entomclas  Jonlau  &  Gilbert,  Pros.  U.  S.  Nat.  Mus.  18-0,  142.) 
10 14.  S.  ovalis  Aj^res.— ni/m. 

Olivaceous,  strongly  tinged  with  creamy  red,  especially  below;  mem- 
brane of  both  dorsals  covered  with  many  small,  round,  black  spots; 
similar  spots  usually  on  the  body;  upper  fins  greenish,  lower  yeUoixish, 
mostly  dark -edged;  caudal  fin  dark;  young  more  green,  with  2  or  3 
large  black  blotches  on  upper  part  of  sides,  and  without  dark  spots  on 
fins.    Body  deep,  almost  oval,  the  back  considerably  elevated,  the  profile 
steep,  the  lower  jaw  considerably  protruding.     Mouth  not  large,  the 
maxillary  reacbing  to  posterior  edge  of  pupil,  its  length  ahont  2i  in 
head.    Cranial  ridges  not  much  developed,  exci»pt  the  preocnlar,  which 
forms  a  large  triangular  protuberance,  ending  in  a  spine;  preocnlar, 
supraocular,  postocular,  tympanic,  and  occipital  spines  present;  pw- 
opercular  spines  long  and  slender,  all  projecting  backward;  opercoltr 
spines  strong;  preorbital  narrow,  with  2  bluntish  spines.    GilLzakos 
verj'  long  and  slender,  the  longest  two-thirds  the  diameter  of  the  «}«• 
Eye  large,  slightly  longer  than  snout.     Dorsal  fin  very  low,  the  notch 
between  the  spinous  and  soft  parts  very  shallow,  the  height  of  flie  Ml 
parts  about  equal  ^2^  \\v  lie^d^  \k^  \xi«\3L\\st^\SL^  joining  the  last  spine  it 
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about  f  its  heiffht;  second  anal  spine  longer  and  stronger  than  third, 
almost  as  high  as  the  soft  rays,  2^  in  head;  pectorals  long,  reaching 
beyond  tips  of  ventrals;  caudal  emarginate;  maxillary  and  mandible 
scaly.  Peritoneum  black.  Head  3;  depth  2^.  D.  XlII-14;  A.  Ill,  8; 
pectoral  3^;  height  of  dorsal  8;  Lat.  1.  about  70.  L.  14  inches.  Coast 
of  California,  in  deep  water;  rare. 

(Ayres,  Proc.  Cal.  Acad.  Sci.  18G2,  212,  f.  65:  Sebastickthya  oralis  Jordan  &  Gilbert, 
Proc.  U.  8.  Nat.  Mus.  1880, 143.) 

1015.  S.  proriger  Jor.  <&  Gilb. 

Bright  light  red,  mottled  above  with  dusky  olive-green,  the  ground 
color  fonning  distinct  blotches  under  the  third  dorsal  si)ine  and  under 
the  first  and  last  rays  of  the  soft  dorsal;  lateral  line  running  in  the 
middle  of  a  very  distinct  continuous  red  stripe,  precisely  as  in  S.  elon- 
gatuH]  head  above  with  i)urplish  cross-shades;  opercle  with  a  dusky 
blotch;  two  olive  shades  radiating  from  the  eye;  lips  and  tip  of  lower 
iaw  blackish;  iris  red;  caudal  fin  bright  red,  speckled  with  dark  olive; 
spinous  dorsal  bright  red,  the  posterior  part  of  each  membrane  black- 
ish; soft  dorsal  olive  and  red;  lower  fins  bright  light  red,  with  shades 
of  olive  yellow.  Body  elongate,  somewhat  compressed,  a  little  less 
slender  than  in  8.  elongatus^  which  this  species  much  resembles  in  color 
and  form.  Head  rather  small.  Mouth  small,  much  as  in  8,  ovalis^  the 
short,  broad  maxillary  extending  to  beyond  the  middle  of  the  eye,  the 
premaxillary  on  the  level  of  lower  margin  of  pupil;  maxillary  3J  in 
head;  lower  jaw  strongly  projecting,  with  a  conspicuous  symphyseal 
knob.  Eye  very  large,  longer  than  snout;  preorbital  narrow.  Cranial 
ridges  x^ry  low  and  weak ;  preocular,  supraocular,  tympanic,  and  occi- 
pital present;  most  of  the  ridges  i)artly  covered  by  scales;  tympanic 
spine  minute;  occipital  ridge  not  conspicuous,  the  spine  depressed. 
Preopercular  spines  sharp,  the  second  longest,  the  points  of  all  directed 
baekwanl;  opercular  spines  moderate.  InterorbitJil  space  broad,  nearly 
as  broad  as  the  eye,  somewhat  regularly  convex,  the  middle  being  ele- 
vated. Gill-rakers  very  long,  slender,  and  numerous,  the  longest  longer 
than  the  supraocular  ridge,  and  about  half  the  diameter  of  the  eye. 
Scales  rather  small.  Dorsal  fin  very  low,  as  in  8.  ovaliSj  not  deeply 
emarginate,  the  highest  spine  little  more  than  one-third  length  of  head; 
soft  dorsal  low,  half  as  high  as  long,  the  highest  ray  about  equal  to 
the  longest  spine;  caudal  fin  moderately  forked;  anal  fin  low,  its  length 
nearly  equal  to  the  height  of  its  h)ngest  ray;  second  spine  much  longer 
and  stronger  than  the  third,  scarcely  shorter  than  the  longest  'wc^^l^ 
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in  bead  5  pectorals  rather  long  and  narrow,  the  tips  reaching  beyond 
the  tips  of  the  ventrals  to  the  vent.  Peritoneum  black.  Head  3;  depth 
3 J.  D.  Xin-13;  A.  Ill,  7;  pectoral  34  in  length;  Lat.  1.  75.  L.  10 
inches.    Coast  of  California,  in  deep  water;  not  rare. 

{Scbastichthy8  proriger  JordsLU  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  327.) 

aaa.  Species  with  tho  scales  moderate,  the  cranial  ridges  low,  the  skull  thick,  the 
interorbital  space  broad  and  convex,  the  lower  jaw  scaly,  its  tip  not  strongly 
projecting;  gill-rakers  slender;  pectorals  narrow ;  peritoneum  "white. 

1016.  S.  atrovirens  Jor.  &  Gilb.— Garrupa. 

Olive-green,  marbled  with  darker;  sometimes  brownish;  belly  pale 
yellowish  green;  fins  olivaceous,  no  red  anywhere.    Body  oblong,  not 
tapering  rapidly  backward.    Head  moderate,  rather  pointed.    Month 
moderate,  the  lower  jaw  somewhat  projecting,  the  maxillary  extending 
to  beyond  posterior  border  of  the  pupil;  its  length  2  in  head;  pre- 
maxillary  below  pupil.    Eye  large,  3^  in  head    Cranial  ridges  low,  not 
eliding  in  prominent  spines;  the  following  pairs  are  present:  preocnlar, 
supraocular,  and  occipital,  and  sometimes  a  minute  tympanic;  nasal 
spines  prominent;  preorbital  very  narrow,  with  two  stout  spines;  pre- 
opercular  spines  short,  rather  shari),  the  second  longer  and  slenderer 
than  the  others;  opercular  and  suprascapular  spines  sharp;   interor- 
bital space  broad  and  slightly  convex,  widened  backward,  a  little  de- 
l>ressed  on  each  side  next  the  supraocular  spine,  its  width  less  than 
that  of  the  eye  and  more  than  the  leugtl:  of  the  occipital  spine.    Gill- 
rakers  slender,  not  very  long,  the  longest  J  the  diameter  of  the  eye. 
Preorbital  scaly;  maxillary  i)artly  scaly;  mandible  with  some  smooth 
scales;  scales  large,  regularly  arranged.    Dorsal  fin  rather  deeply  eiliar 
ginate,  the  spines  moderate,  the  fifth  half  length  of  head  and  loirer 
than  the  soft  rays;  caudal  truncate;  anal  fin  short  and  high,  its  spines 
slender,  the  second  shorter  than  third,  and  not  much  stronger^  about 
2^  in  head;  longest  soft  rays  1^  in  head;  pectorals  long  and  narrov, 
reaching  past  vent  nearly  to  beginning  of  anal,  their  length  seven- 
eighths  that  of  head,  their  base  narrow.    Ventrals  long,  reaching  jiwt 
past  the  vent.     Head  3;  depth  2^.     D.  XlII-14;  A.  Ill,  6;  Lat  1.52. 
L.  15  inches.    Coast  of  California;  genenilly  abundant,  esi^ecially  sooth- 
ward. 

{Sebastichihys  atrovirens  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880, 880.) 
101 Y.  S.  plnnlger  (Gill)  J.  &,  Q.^Fliaum;  Orange  Rock-fish. 

Ground  color  light  olive-gray,  profusely  blotched  with  bright  d«r 
orange  red  or  with  light  oTav\^^-^^>^ai^^\.\i^  xed  shades  predomfasliiiy 
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« 

above,  the  pale  below;  belly  nearly  white;  top  of  head  with  cross- 
blotches  and  roarblings  of  orange,  alternating  with  pale;  sides  of  the 
head  flesh-colored,  with  three  bright  orange  bauds  radiating  from  the 
eye;  maxillary  with  orange  touches;  lips  pale,  tinged  with  blackish; 
inside  of  mouth  pale;  dorsal  fin  with  the  membrane  bright  orange,  a 
large  black  blotch  occupying  the  membranes  between  the  seventh  and 
tenth  dorsal  spines;  this  spot  is  usually-  distinct,  but  in  old  examples 
it  is  sometimes  obsolete;  pectorals  light  red,  mottled  with  yellowish; 
other  fins  all  bright  orange,  without  dusky  tips,  slightly  mottled  with 
paler  at  base;  lateral  line  running  in  a  distinct  continuous  light-gray 
streak,  which  is  not  crossed  by  the  red  markings;  old  specimens  some- 
times with  large  inky  blotches  on  ditt'ercut  ])arts  of  the  body.  Body 
rather  robust,  elevated,  and  compressed.  Mouth  large,  oblique,  the 
maxillary  reaching  to  below  the  posterior  margin  of  the  large  eye,  its 
length  half  the  head;  mandible  somewhat  projecting,  with  a  knob  at 
the  tip;  the  middle  teeth  on  a  raised  base  which  fits  into  the  emar- 
gination  of  the  upper  jaw;  interorbital  space  very  broad,  concave  on 
either  side  of  the  convex  center,  as  wide  as  the  eye,  which  is  4  in  head; 
cranial  ridges  low,  but  stronger  than  in  preceding  species;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  present;  the  space  be- 
tween the  two  occipitals  concave;  the  ridges  small  but  sharp;  both 
jaws,  preorbital,  maxillary,  mandible,  and  snout  scaly,  the  scales  on 
the  lower  jaw  smooth;  preorbital  rather  nanow,  with  two  spines;  pre- 
opercular  spines  long  and  sharp.^  Dorsal  tin  deeply  emarginate,  the 
spines  rather  high,  nearly  as  high  as  the  soft  rays,  the  longest  2h  in 
bead;  c^iudal  fin  lunate;  pectoral  fin  long,  reaching  to  the  tips  of  the 
long  ventrals,  past  the  vent;  base  of  pectoral  narrow,  about  as  broad 
as  eye;  second  anal  spine  strong,  nearly  as  long  as  third,  3  in  head. 
Gill-rakers  very  long  and  slender,  nearly  §  diameter  of  eye;  accessory 
scales  numerous,  especially  on  head.  Peritoneum  pale.  Head  2§; 
depth  2J;  pectoral  3J.  D.  XIII-14;  A.  Ill,  7 ;  Lat.  1. 48.  L.  !>5  inches. 
Pacific  coast,  from  Monterey  northward;  one  of  the  most  important 
species. 

{Stbastodea  roaaceuB  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  21G,  1862,  f.  62;  not  Sebastes 
roaacetui  Grd. :  Sibastoaamwi  pinniger  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1864,  147:  6't'6a«- 
lichlhyapinniger  Jot.  &  Gilb.  Proc.  U.  S.  Nat.  Miis.  1880,  72.) 

1018*  S«  mlniatUS  Jor.  &  Gilb. — Rasciera;  liaahcr. 

Color  above  deep  vermilliou,  mottled  with  flesh-color  on  the  sides,  the 
belly  light  red;  back  and  sides  everywhere  with  cluster«i  of  bl^^^^'^V^^ 
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SO  that  ibe  whole  body  has  a  dusky  shade;  top  of  head  aud  back  with 
vaguely  detiued  cross-blotches  made  of  dark  points;  three  obscure 
orauge  stripes  nidiating  from  the  eye;  maxillary  with  a  red  Btreak;  lips 
red,  luottled  with  blackish;  uuder  side  of  head  light  red,  mottled  with 
darker;  inside  of  mouth  red;  fins  all  bright  vermillion;  spiiions  dorsal 
spotted  with  olive-gray  below,  the  membrane  posteriorly  ed^d  with 
blackish;  soft  dorsal  spotted  below  with  blackish,  a  vertical  dark  olive 
streak  on  each  membrane;  other  fins  tipped  with  blackisb,  the  mem- 
branes more  or  less  dotted ;  no  black  blotch  on  the  spinous  dorsal.    Body 
oblong,  the  form  much  as  in  8.  pinniger.    Uead  moderate,  somewhat 
pointed.     Mouth  rather  large,  the  maxillarj^  reaching  past  pupil,  its 
length  2  in  head;  premaxillary  on  level  of  lower  edge  of  pupil;  lower 
jaw  projecting  somewhat  beyond  upper,  with  a  moderate  sympbyseal 
knob;  middle  of  lower  jaw  elevated,  fitting  into  an  emargination  of  the 
upper.    Head  more  completely  scaly  than  in  related  species,  the  scales 
also  rougher,  the  scales  on  the  preorbital  and  head  generally,  being  fully 
ctenoid;  mandible  scaled  even  to  the  symphyseal  knob,  its  scales  always 
roughly  ctenoid;  interopercle  fully  scaled;  most  of  the  branchiostegate 
with  series  of  scales;  maxillary,  preorbital,  and  tip  of  snout  fully 
scaled;  preorbital  with  a  narrow  neck;  cranial  ridges  low  and  small; 
preocular,  supraocular,  postocular,  tympanic,  and  occipital  spines  pres- 
ent; ititerorbital  spac/C  very  broad,  with  a  slight  depresssion  on  each 
side  of  a  median  ridge;  preopercular  spines  rather  long  iind  sharp,  tLe 
second  the  longest,  the  spines  radiating.    Gill-rakers,  as  in  pinniger^ 
very  long  and  slender,  the  longest  about  %  the  diameter  of  the  eye. 
Dorsal  fin  low,  rather  deeply  emarginate,  about  as  in  S.  pinnigerj  but 
rather  higher,  the  soft  rays  higher  than  the  spines;  caudal  fin  slightly 
emarginate;  anal  fin  rather  high,  the  second  spine  about  as  long  as 
the  third  and  stouter,  little  more  than  half  the  height  of  the  soft  ra\8, 
about  3  in  head;  pectoral  fin  moderate,  the  tip  reaching  about  to  the 
vent,  the  base  rather  narrow;  ventrals  very  long,  usually  reaching  past 
the  vent,  almost  to  the  beginning  of  the  anal.    Head  2^;  depth  3;  pec- 
torals 3 J.     Dorsal  rays  XlII-14;  A.  Ill,  7;   Lat.  1.  47.     L.  20  inchHL 
San  Francisco  to  San  Diego;  not  rare. 

{Selastichthys  miniatus  Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mas.  1880,  70.) 

acuta.  Species  with  the  scales  of  imxlerato  size;  tho  cranial  rid^^  high;  tympMie 
aud  ])08t ocular  sjtines  both  present;  lower  jaw  little  projecting;  anal  itJFt 
JII,  7;  scales  on  bead  ctenoid;  gill-rakers  short;  second  anal  spine 
elougate.    (Sebantomus*  Gill.) 


Gill,  Proc.  \3 .  S.  'Jisa.t.  lA\i^.  Vife\,  \Vt  \  ^^v^  Sebantet  romumu  OnL 


.  ** 
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1019.  S.  ruber  (Ayres)  J.  &  G.—Iied  liock-fmh;  Tambor. 

Color  cleiir  deep  vermilion  red,  paler  below;  a  narrow  undulating 
whitish  streak  along  the  sides,  from  the  eye  to  above  the  base  of  the 
aual,  and  another  along  the  lateral  line;  these  indistinct  in  the  adult; 
faint  dusky  shades  radiatiug  from  eye;  fins  red,  the  soft  fins  alw;)ys 
largely  blackish  at  tip,  especially  in  the  young;  young  more  distinctly 
marked  than  the  adults,  which  are  nearly  plain  brick-red.  Body  oblong, 
rather  deep,  not  much  compressed.  Head  large,  blunt.  Mouth  large,  the 
maxillary  reaching  nearly  to  posterior  edge  of  eye,  its  length  half  that 
of  head;  premaxillarj^  on  level  of  lower  edge  of  pupil;  lower  jaw  a  little 
projecting,  the  symphyseal  knob  slight.  Cranial  ridges  rather  high  and 
sharp,  smooth  in  the  young,  becoming  very  rough  and  broken  in  the 
adult;  preocular,  supraocular,  ])ostociUar,  tympanic,  and  occipital  pres- 
ent; preocular  spines  triangular;  supraocular  short,  becoming  with  age 
dividexl  into  a  scries  of  irregular  spines  and  tubercles;  occipital  ridges 
diverging,  likewise  divided  in  adults;  interorbital  space  broad,  flattish, 
coarsely  scaled,  with  2  slight  ridges  anteriorly.  Eye  moderate,  4J  in 
head;  preorbital  wide;  preopercular  spines  broad,  usually  divided,  the 
third  multifid.  Scales  on  head  rough;  jaws  naked;  suborbital  stay 
weak.  Gill-rakers  short,  clavate,  the  longest  J  eye.  Scales  on  body 
rough;  accessory  scales  numerous;  pectoral  short,  broad,  its  length  4 
in  boily;  dorsal  spiues  stout,  rnther  low,  the  fin  not  deeply  notched, 
the  longest  spine  about  as  high  as  the  soft  rays,  2^  iu  head;  caudal 
truncate;  soft  fins  scaly;  second  anal  spine  little  stronger  or  longer  than 
the  third,  §  height  of  soft  rays,  2^  in  head.  Periton<»um  white.  Eead 
3;  depth  2|.  D.  XIII-14;  A.  Ill,  7;  Lat.  1.  about  oO.  L.  30  inches. 
Pacific  coast,  from  Santa  Barbara  northward,  abundant;  reaches  a 
larger  size  than  any  of  the  others,  except  possibly  8.  paucispinw. 

{Sebtutea  ruber  Ajrea,  Proc.  Cal.  A<':nl.  Sci.  i,  7,  1854,  an<l  IS&Zj  215.) 

1090*  S.  constellatus  Jor.  &  Oilb. 

Orjinge-red;  back  olive  shaded;  belly  yellowish;  cheeks  with  red 
and  yellowish  shades;  head  and  body  everywhere  closely  covered  with 
small  roundish  i)ale  spots;  spots  above  light  rose  color;  below  larger 
and  nearly  white;  4  or  5  roundish  rose-colored  blotches  on  the  back, 
besides  some  mottlings  of  a  similar  shade;  the  first  spot,  often  obscure, 
under  the  fourth  dorsal  spine;  the  next  near  the  lateral  line  under  the 
eighth  dorsal  spine;  the  third  close  to  the  junction  of  the  two  parts  of 
the  dorsal;  the  fourth  under  the  end  of  the  soft  dorsal;  a  fifth  some- 
times near  the  base  of  eighth  dorsal  spine;  opercular  fl\i\>  >^*\l^\Vk^x^^^ 
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spot;  fins  light  reddish;  dorsal  speckled  at  base  urith  light  and  dark. 
Dody  robfist,  heavy  forwards,  tapering  into  a  slender  caudal  pedancle. 
Head  rather  pointed  in  profile.  Mouth  large,  oblique,  the  lower  jaw 
sh'ghtly  projecting  beyond  the  emarginated  tip  of  the  upper  jaw;  a 
small  knob  at  the  symphysis;  maxillary  very  broad,  extending  be- 
yond pupil,  its  middle  part  with  many  small  scales,  its  length  2  in 
head;  premaxillary  in  front  just  below  the  level  of  the  eye;  mandible 
almost  entirely  covered  with  small  rough  scales;  muzzle  and  pretrbital 
scaled  to  the  tiii  of  the  snout;  head  densely  covei'ed  with  small  scales. 
Cranial  ridges  rather  high  and  narrow;  preocular,  supraocular,  post- 
ocular,  tympanic,  and  occipital  present;  interorbital  area  concave, 
with  2  prominent  ridges  covered  by  scales;  supraocular  ridge  rather 
short;  occipital  ridge  long,  curved, .ending  in  a  shai'p  spine;  preoperele 
with  its  bccond  spine  long  and  sharp;  prcorbital  wide,  its  edge  lobed. 
Eye  large,  4  in  head.  Gillrakers  short,  clavate,  the  longe^tt  of  them 
about  one-fifth  the  diameter  of  the  eye.  Scales  strongly  ctenoid,  the 
accessory  scales  largely  developed.  Dorsal  spines  rather  8tlx>ng  and 
low,  the  fourth  more  than  one-third  the  length  of  the  head;  the  fin 
rather  deeply  emaiginate;  soft  dorsal  rather  low,  about  as  high  as  the 
second  anal  spine,  2f  in  head,  robust,  curved  considerably  longer  than 
the  third  or  the  soft  rays;  caudal  slightly  emarginate;  pectorals  rather 
narrow,  reaching  beyond  ventrals,  about  to  vent,  their  length  two- 
thirds  that  of  the  head.  Peritoneum  white.  Head  2J;  depth  2^.  D. 
XIIl-13;  A.  Ill,  6;  Lat.  1.  53.  L.  15  inches.  Coast  of  California,  from 
San  Francisco  southward,  abundant  in  deep  water;  a  brilliantly -colored 
fish. 

(SebasUchthya  constellatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  295.) 
lOttl.  S.  rosaceus  (Grd.)  J.  &  G.— Corsair, 

Bright  orange  red,  the  young  strongly  tinged  or  mottled  with  golden 
yellow ;  back  with  4  pale  spots,  arranged  precisely  as  in  8.  const^latuiy 
rhodochloris,  and  chlorosiiciti^ ;  these  always  very  distinct,  of  a  roee- 
pink  color,  or  sometimes  almost  white;  the  darker  lx)rder  around  them 
is  of  a  deep  purple  or  blood  color,  never  greenish;  fins  rosy,  mottled 
with  orange;  head  with  radiating  stripes  of  orange  and  rosy;  nape  with 
alternating  bars  of  yellowish  and  deep  red,  the  colors  blending;  no  de- 
cided green,  and  no  smi:U  pink  spots  anywhere.    Body  oblong,  liille 
elevated.      Head  rather  pointed.     Mouth  moderate,  the  jaws  about 
equal,  the  lower  with  a  small  knob;  maxillary  not  reaching  posterior 
bordei*  of  eye;  its  \engl\i  "l  m  \i^^'^  premaxillaiies  below  the  otbik 
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Eye  Tery  large,  3i  in  head.  Maxillary  and  preorbital  partly  sealed; 
uiandible  and  snout  naked.  Cranial  ndges  niueh  as  in  S»  camteUatus^ 
bat  more  depressed;  preocular,  supraocular,  postoenlar,  tym]>anic,  and 
occipital  present;  length  of  supraocular  spine  about  equal  to  inter- 
orbital  width;  preopercular  spines  short.  Gill-rakers  moderate,  longer 
than  in  8.  constellat>u8\  not  olavate.  Scales  moilerate,  the  accessory  ones 
iiumeix>us.  Dorsal  spines  rather  low  and  strong,  the  fourth  two  fifths 
the  length  of  the  head,  about  as  high  as  the  soft  rays,  the  fin  rather 
deeply  emarginate;  caudal  slightly  notched;  anal  rather  low,  with  the 
second  spine  curved,  2J  in  head,  much  longer  and  stronger  than  third, 
shorter  than  the  soft  rays;  pectoral  fins  moderate,  reaching  beyond  tips 
of  ventrals,  past  the  vent,  3J  in  body.  Peritoneum  blackieh.  Head 
2g;  depths.  D.  XIII-13;  A.  Ill,  C;  Lat.  1.  48.  L.  12  inches.  Coast 
of  California,  in  rather  deep  w£.ter;  the  most  abundant  of  the  red  spe- 
cies, and  one  of  the  smallest. 

(Sebastea  rosaoeiu  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  viii,  146,  1854,  and  in  U.  S.  Pac. 
R.  R.  Sarv.  Fish.  7rt,  pi.  21  (po4)r  ii-^ure,  from  a  8]>ccinien  in  batl  condition):  SthuHtea 
helvamaculatus  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  20,  f.  t?,  ISI^Q:  Sehaaies  rosaccus  GUutlier, 
ii,  93.) 

1099  S.  rhodochloris  Jor.  <&  GWh.^FJyfish, 

Bright  clear  rose-red,  without  trace  of  purplish ;  region  above  lateral 
line  with  much  deep  green  in  the  form  of  reticulating  streaks;  below 
the  lateral  line  the  green  gives  place  to  bright  golden  yellow  similarly 
mixed  with  red;  top  of  head  with  cross-bands  of  green  and  red ;  green 
streaks  radiating  from  the  eye;  four  bright  pale  pink  spots  on  the  sides 
of  the  back,  arranged  precisely  as  in  rosaceus,  constellatus^  and  chloros- 
tictusj  the  color  brighter  than  in  these,  surrounded  by  rings  of  green, 
without  any  trace  of  purplish  shading;  a  pink  opercular  spot;  a  pale 
area  behind  eye;  fins  all  with  the  rays  red,  the  membranes  olive  or 
golden.  Body  oblong,  more  elongate  than  in  related  si)ecies;  maxil- 
lary 2^  in  head,  reaching  beyond  pupil;  jaws  about  equal;  preorbital 
narrow.  Eyes  very  large,  3J  in  head.  Cranial  ridges  higher  and 
sharper  than  in  any  other  of  the  red  species;  preocular,  supraocular, 
postocular,  tympanic,  and  occipital  species  present;  interocular  space 
very  narrow,  its  width  less  than  length  of  supraocular  sjune;  two  sharp 
ridges  extending  lengthwise  of  it ;  preopercular  spines  long.  Gill-rakers 
as  in  rosaceus;  mandible  finely  scaled  near  the  base.  Dorsal  fin  moder- 
ately emarginate,  lower  than  in  rosaceiis,  the  longest  spine  nearly  3  in 
liead;  soft  dorsal  as  high  as  spines;  caudal  slightly  notched;  second 
anal  spine  longer  than  in  any  other  species,  long;er  tliv\\i  \\\\\Yw>^\v^x^  ^ 
higher  titan  the  soft  rays,  IiaJf  length  of  heail  •,  \>ectoro\  x^^i^vvi^^  ^^vx'sX 
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ventrals,  nearly  to  anal,  3f  in  body.  Peritoneum  dusky.  Head  2J; 
depth  3.  D.  XIII-14;  A.  II F,  C;  Lat.  1.  5Sy  the  accessory  scales  very 
numerous.  L.  12  inches.  Off  Monterey  and  San  Francisco,  in  deep 
water 5  rather  rare. 

{SeboifUchthya  rJiodochloria  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880, 144.) 
I093.  S.  Clllorostictas  Jor.  <&  Gilb,^Peaca  Vermiglia. 

Olivaceous  above,  sides  pinkish  and  golden ;  four  roundish  spots  of 
pink  placed  as  in  8.  constellatus  and  8.  rosaceu^y  but  less  distinct;  a 
pink  blotch  on  opercular  flap;  the  upper  parts  of  the  body,  from  just 
below  the  lateral  line,  closely  covered  with  small  round  si)ots  of  a  clear 
olive-green  *,  these  spots  most  distinct  on  the  back  and  the  top  of  the 
head ;  on  the  sides  of  the  body,  just  above  and  below  the  lateral  line, 
these  si)ots  form  two  continuous  series,  following  the  course  of  the  lat- 
eral line;  eyes  above  with  green  s]>ots;  fins  nearly  plain  red;  base  of 
dorsal  spotted  with  olive.     Body  oblong.     Head  moderate,  the. profile 
rather  steep,  with  a  nearly  even  slope    Mouth  large,  oblique,  the  max- 
illary reaching  to  behind  the  pupil,  its  length  about  2^  in  head;  the 
premaxillary  in  front  below  the  level  of  the  large  eye,  which  is  3J  in 
head.     Jaws  equal  in  the  closed  mouth,  the  tip  of  the  lower  fitting 
into  the  emarginate   upper  jaw;    a  rather  conspicuous  symphyseal 
knob.    Preorbital  sinuate.    Cranial  ridges  sharp  and  higli,  ending  iu 
sharp  spines,  about  as  in  conaUllatus;  preocular,  supraocular,  postoca- 
lar,  tympanic,  and  occipital  present.     Inteorbital  space  concave,  witli 
two  rather  prominent  ridges.     Preopercular  spines  rather  shari),  the 
second  longest;  opercular  spines  sharp.    Gill-rakers  long  and  rather 
strong,  not  clavate,  the  longest  about  two-fifths  the  diameter  of  the 
eye,  longer  than  in  related  species.    Scales  on  head  fewer  than  in  & 
coiiHtellatus ;   the  snout  wholly  naked ^   maxillary  partly  scaled;  man- 
dible naked.     Dorsal  spines  very  high,  nearly  as  high  as  in  vexMaru; 
the  fourth  highest,  nearly  half  head,  higher  than  the  soft  rays,  which 
are  also  considerably  elevated.    Dorsal  fin  rather  deeply  emarginate; 
caudal  fin  emarginate;  anal  fiii  not  very  high,  its  second  spine  much 
higher  and  stronger  than  the  third,  about  as  high  as  the  soft  rays,  2| 
in  head;  pecttorals  3^  in  length,  with  moderate  base,  reaching  beyond 
tips  of  ventrals,  about  to  vent.     Uead  2J;  depth  2|.     D.  XIII-.13;  A, 
111,  G;  Lat.  1.  50.     L.  15  inches.    Oif  Monterey  and  San  Francisco; 
abundant  in  deep  water. 

aaaaa.  Species  with  tho  lower  jaw  projecting  and  scaly;  the  jiogtociilar  ipiiM 
ing;  the  body  elougate;  the  peritoncaiu  dusky;  otherwise  as  in  the 
group. 
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1094*  S«  elonsatus  (Ayres)  J.  &.  0,—Bdna, 

Color  light  red;  sides  above  with  irregular  horizontil  interrupted 
olive-green  bands,  which  are  more  or  less  broken  into  blotches,  two  of 
these  bands  below  the  lateral  line,  becoming  confluent  behind;  a  dis- 
tinct pale  band  following  the  course  of  the  lateral  line;  upper  fins 
blotched  with  olive,  lower  pale  red;  head  olive  and  blotched  above, 
pale  red  below ;  chin  black.  Body  more  elongate  than  in  any  of  the 
other  species  (except  paucispinis)^  compressed.  Head  long,  rather 
l)oiiited.    Mouth  large;  maxillary  extending  to  posterior  margin  of  pu- 

pil,  its  length  2^  in  head ;  premaxillary  on  level  of  lower  margin  of 
orbit;  lower  jaw  strongly  projecting.  Eye  very  large,  longer  than 
snout,  3 J  in  head;  interorbital  Space  broad,  concave,  with  low  frontal 
ridges.  Cranial  ridges  low  and  long;  preocular,  supraocular,  tymx)anic, 
uiid  occipital  present;  tympanic  spines  small;  preopercular  spines  very 
sharp,  all  pointed,  directed  backwards;  opercular  si>ines  very  long  and 
sharp.  Gill-rakers  long  and  strong,  the  longest  about  one-third  the  eye. 
Scales  large,  not  very  rough;  accessory  scales  numerous.  Maxillary, 
mandible,  and  preorbital  scaly.  Dorsal  spines  moderately  high,  rather 
strong,  the  highest  about  equal  to  the  soft  rays,  2 J  in  head ;  the  fin  not 
deeply  emarginate.  Caudal  fin  lunate;  anal  fin  rather  low;  the  second 
spine  half  length  of  head,  much  longer  than  the  third,  higher  than  the 
soft  rays;  pectorals  moderately  broad,  long,  reaching  beyond  the  tips  of 
the  short  ventrals  to  vent.  Peritoneum  dusky.  Head  2|;  depth  3^; 
pectoral  3^.  D.  XIII-13;  A.  Ill,  G;  Lat.  1.  58.  L.  12  inches.  About 
Monterey  and  San  Francisco;  abundant  in  deep  water.  This  species 
bears  considerable  resemblance  to  S.  prorifjer. 

{Sebastea  elongatun  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  *2'),  1859,  f.  9.) 

a€Ui€iaa,  Species  with  the  scales  of  moderate  size;  the  cranial  ridges  weU  developed  ; 
the  postocniar  wanting;  scales  smoothish;  those  on  the  head  mostly  cycloid ; 
lower  jaw  naked,  its  tip  protruding ;  pt^ritououm  white;  second  anal  spine 
long. 

1095.  S.  rnbrivinctas  .Tor.  &  G\\h.— Spanish  Flag. 

Tery  pale  rose-red,  almost  white,  with  cross- bands  of  a  deep,  intense 
crimson-red;  these  bands  broadest  on  the  back;  one  of  the  bands  runs 
across  the  eye,  snout,  suborbital  and  maxillary,  its  boundaries  indis- 
tinct; the  next  across  the  nuchal  region,  front  of  dorsal  and  opercle; 
the  next  across  the  middle  of  the  spinous  dorsal,  including  the  ventrals 
and  the  i)Ostrior  half  of  pcijtorals;  another  across  soft  dorsal  and  anal; 
another  across  base  of  caudal,  the  fin  itself  being  deej)  rose  color;  the 
other  fins  share  the  color  of  that  part  of  the  body  against  which  they 
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h  red  streak  along  middle  of  maxillary,  aud  a  second  from  tlio 
downwards  and  backwards  across  the  cheek;  another  from 
rer  part  of  opercle;  fins  all  marked  with  dark  and  light  olive 
sh,  the  latter  hue  especially  on  the  veutrals  and  anal;  base  of 
)lackish;  northern  specimens  are  more  blackish,  and  less.uni- 
)lor;  old  specimens  are  of  ten  nearly  uniform  reddish  brown; 
^  sometimes  with  obscure  dark  bars,  the  caudal  fin  speckle<l. 
mg;  rather  deep.  Mouth  moderate,  below  axis  of  body,  the 
iy  equal;  maxillary  reaching  beyond  eye,  its  length  2j^  in 
torbital  broad;  interorbital  space  concave  on  each  side  of  a 
dian  ridge;  preocular,  supraocular,  tympanic,  coronal,  and 
spines  present,  the  latter  sometimes  divided;  preopercular 
(\g^  all  directed  backward,  the  second  longest;  opercular 
ak;  3  suprascapular  spines.  Scales  on  body  large,  ctenoid; 
scales  not  very  numerous;  mandible  naked.  Spinous  dorsal 
longest  spine  2  in  head,  higher  than  the  soft  rays,  which 
elevated;  second  anal  spine  longer  and  stronger  than  third, 
(i;  soft  part  of  anal  high;  pectorals  rather  short  and  broad, 
rarely  reaching  the  vent,  their  length  3 J  in  body;  ventrals 
to  vent;  caudal  truncate.  Head  3|;  depth  2 J.  D.  XIII, 
r,  7;  Lat.  1. 45.  L.  18  inches.  Pacific  coast,  from  Vancouver's 
i  Cerros  Island,  verj^  abundant;  the  only  species  entering 
and  caught  with  hook  and  line  from  the  wharves.  It  may 
1  at  once  by  the  coronal  spines,  which  are  developed  on  no 
erican  species  of  the  genus.  In  some  of  our  specimens  from 
of  Georgia  these  spines  are  obsolete  on  one  or  both  sides. 

%urlculatu8  Gnl.  Proc.  Aca<l.  Nat.  Sci.  Phila.  ia^»4,  131,  146,  and  U.  S.  Pac. 
Fish.  80:  Sehantes  aiiricnlatus  Ayres,  Proc.  Cal.  Acad.  Sci.  1862,  215,  f.  68: 
er  \SLT,parru8  Ayres,  Proc.  Cal.  Acad.  Sci.  i,  7,  1854.) 

rastrcllig^er  Jor.  &  Gilb. — Grass  Bock-fish. 

h  green,  with  paler  mottlings,  the  sides  spotted  with  darker; 
greenish ;  paired  fins  dark,  often  bordered  with  reddish ;  other 
y  olivaceous,  spotted  with  darker;  the  brightness  of  the  olive 
lish  sha<les  is  quite  variable,  but  the  species  is  always  without 
larkings  and  without  bright  red.  Body  oblong,  deepest  at  the 
i.  Head  short,  blunt.  Mouth  moderate,  little  oblique,  the  max- 
ehing  to  the  posterior  margin  of  the  eye,  its  length  2^  rn  head; 
axillary  rather  below  the  level  of  the  eye;  jaws  equal,  without 
sal  knob.     Eye  small,  anterior,  4^  in  head.     Cranial  ridges 
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strong,  but  broad  and  depressed,  ending  in  small  spines;  preocolaj 
supraocular,  tympanic  and  occipital  present;  the  occipital  ridges  urc 
very  long,  equalling  the  diameter  of  the  orbit;   preopercular  spines 
short  and  stout,  the  two  upper  subequal;  opercular  si^ines  very  broad 
and  flat,  sometimes  bifid;  suprascapular  spines  strong;    interorbital 
space  moderate,  narrower  than  eye,  flattish,  with  two  low  ridges;  spines 
of  head  little  divergent  backwards.    Gill-rakers  very  short,  wide,  com- 
pressed, the  longest  almost  as  wide  as  high.     Scales  on  body  large; 
accessory  scales  few.    Dorsal  spines  low,  the  ftfth  about  two^fifths  the 
length  of  the  head;  the  fin  little  emarginate;  soft  rays  considerably 
higher  than  spines;  caudal  slightly  rounded;  anal  high,  its  spines  low, 
the  second  as  high  as  the  third  and  much  stouter,  3  in  head;  pectoral 
rather  short,  reaching  vent,  its  base  extremely  broad,  its  width  about 
one-third  length  of  head;  the  lower  rays  much  thickened;  length  of 
l)ectorals  3§  in  body;  ventrals  moderate,  not  quite  reaching  the  tips  of 
the  pectorals.     Peritoneum  brownish.     Head  3;  depth  2f.    D.  XIII- 
13;  A.  Ill,  G;  Lat.  1.  47.    L.  15  inches.    Coast  of  California;  abundant 
southward.    A  strongly  marked  species,  known  at  once  by  its  short 
gill-rakers. 

(Sehastichthifs  rastreUiger  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas,  1880,  296.) 
103§.  S.  caurlnus  (Ricli.)  Jor.  &  Gilb. 

This  form  agrees  with  the  subspecies  vexillnriSj  in  general  characters, 
differing  in  the  color,  which  is  scarcely  reddish  or  yellowish,  tliedark 
shades  being  dark  brown,  the  pale  shades  light  brownish  and  better  , 
defined  than  in  vexillaris;  the  chin  is  rather  more  projecting;  thedo^  ' 
sal  spines  are  slender  and  much  lower  than  in  vexillaris;  in  thisreupwt 
there  is  considerable  variation  among  individuals;  the  armature  of  the 
head  is  essentially  the  same  as  in  vexillaris,  as  are  the  fin-rays,  gitt- 
rakers,  and  scales.    Puget  Sound  to  Sitka;  abundant. 

(Seh(i8te8  caurinuH  Richardson,  Voy.  Sulphur.  Ichth.  77,  pi.  41,  f.  1, 1845.  Thisipccici 
has  no  special  affinity  with  the  Japanese  8,  incrmiHf  with  which  it  has  been  identified 
by  Dr.  Gunther.) 

Snbap.  vexillaris  Jor.  &  Gilb. — Garrupa, 

Bright  pale  yellowish-red,  becoming  lighter  below,  the  reddish  and 
yellowish  forming  large  and  irregular  areas,  sometimes  one  shade  (ne* 
dominating,  sometimes  the  other;  a  pink  cross-blotch  on  the  back  at 
base  of  the  second  and  third  dorsal  spines  sometimes  present;  npper 
parts  of  head  mostly  i>ink,  with  broad  olive  shades  running  backwarii 
one  on  the  lower  Up,  one  on  the  maxillary,  one  from  preorbital  r^ob 
downward,  one  from  tVift  ci>,'\i  Vavik^^vtiV  vwaA  i\n^\!c^^t4 across  tfaesbeeki^ 
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lother  across  the  opercular  spines;  fins  all  pinkish  red,  the  mem- 
\  olive;  vertical  fins  narrowly  edged  with  dusky;  top  of  head  usu- 
ith  alternating  cross-shades  of  pinkish  and  yellowish;  yellowish 
J  sometimes  replaced  by  light  olive;  other  specimens  are  quite  red; 
hers  brownish ;  the  light  areas  on  the  back  have  a  position  sim- 
that  of  the  rosy  spots  in  S.  constellatus.  Body  stout  and  com- 
d,  the  back  elevated.  Mouth  rather  large,  the.  broad  maxillary 
ling  behind  the  orbit,  its  length  2  in  head;  premaxillary  on  level 
er  edge  of  pupil;  jaws  subequal,  the  lower  somewhat  projecting, 
thout  symphyseal  knob;  the  upper  jaw  emarginate  at  tip.  Cranial 
long  and  low,  higher  than  in  rastrelligerj  the  preocular,  supraoc- 
€cipital,and  sometimes  tympanic  present;  preocular  spines  con- 
us,  extending  weTl  backward;  occipital  spines  rather  long,  diverg- 
ckward ;  interorbital  space  broad  and  flattish^  narrower  than  eye, 
ed  by  two  raised  ridges,  covered  by  the  scales;  preopercular 
moderate,  some  of  them  usually  divided  into  two,  three,  or  four 
the  middle  one  the  largest.  Eye  moderate,  high  up,  4-4 J  in  head; 
•ital  very  broad;  suborbital  stay  short.  Jaws  naked.  Gill-rakers 
long  and  strong,  the  longest  slightly  clavate,  nearly  half  as  long 
.  Dorsal  spines  very  strong  and  high,  about  as  in  chlorostictus, 
s^  high  as  in  maliger^  the  highest  more  than  half  length  of  head, 
ither  higher  than  the  very  high  soft  rays;  membrane  of  spinous 
rather  deeply  incised,  but  less  so  than  in  maliger;  second  anal 
J  in  head,  scarcely  longer  than  the  third,  and  not  much  stronger, 
two-thirds  as  high  as  the  soft  rays;  caudal  truncate;  pectoral 
r  than  head,  not  reaching  tlie  vent;  its  base  rather  broad,  its 
3|  in  body;  ventrals  not  reaching  vent.  Peritoneum  white.  D. 
16 ;  A.  Ill,  C ;  Lat.  1.  55.  L.  18  inches.  Coast  of  California, 
ant  southward;  apparently  a  geographical  variety  of  8.  caurintMy 
ite  different  in  color. 

ftU^thys  vexiUaris  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  292.) 

8*  mallgrer  Jor.  &  Glib. 

r  warm  yellowish  brown,  the  anterior  portion  of  the  back  and 
isoally  clear  yellow;  breast  yellow;  anterior  part  of  body  and 
especially  in  the  adult,  closely  covered  with  small  round  spots  of 
r  orange-brown  color;  posterior  part  of  body  darker  than  ante- 
euiously  mottled ;  soft  fins  all  slaty  black,  the  pectorals  and  dorsal 
\t  base  and  speckled;  brownish  shades  radiating  from  the  eyes. 
>blong,  robust.  Head  large.  Mouth  modexate,  V\i^  ^w«^  i^^^as^^^ 
Bull  Nat  Mas.  No.  16 43 
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equal  \vlicn  closed;  maxillary  reaching  to  opposite  poeteiior  mstMr^Q 
of  eye,  its  length  about  half  that  of  head;  preorbital  moderate,  -^ritb 
an  angular  lobe.    Cranial  ridges  a  little  higher  than  in  caurinui^  a  little 
lower  than  in  caniatiis;  preocular,  supraocular,  tympanic,  and  occipi^^ 
present;  occipital  ridges  low;  preopercular  spines  very  short;  oper- 
cular long.     Gill  rakers  moderate,  somewhat  clavate,  about  as  loDg  ^ 
pupil.    Scales  rough.     Jaws  naked.     Dorsal   spines  very  high  and 
strong,  higher  than  in  any  other  species,  the  membranes  very  deeply 
incised,  so  that  half  or  more  of  the  length  of  the  highest  spines  is  free 
anteriorly;  highest  spine  about  f  length  of  head,  the  fin  deeply  emar- 
ginate;  soft  dorsal  high,  but  lower  than  the  spines;  caudal  truncate*, 
anal  high,  the  second  spine  2^  in  head,  little  higher  than  the  third,  not 
two-thirds  the  height  of  the  soft  rays;  pectorals  very  broad  and  rounded, 
reaching  beyond  ventrals  to  vent;  base  of  the  fin  broader  than  eye,  the 
lower  rays  thickened ;  its  length  3^  in  body.    Peritoneum  pale.    Head 
2f ;  depth  24.     D.  XIII-13;  A.  IH,  6;  Lat.  1.  47.     L.  20  inches.     Mon- 
terey  to  Sitka,  mostly  in  deep  water,  very  abundant  northward;  one  of 
the  largest  species. 

(Sebastichlhya  maUger  Jot.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  322.) 

1030.  S.  carnatus  Jor.  &  Gilb. 

Yellowish  brown,  with  blotches  of  clear  flesh-color  or  pinkish,  the 
dark  color  predominating  above,  the  pinkish  below;  membrane  between 
third  and  fourth  spines  always  pale,  tbis  color  forming  a  blotch  at  the 
base  of  these  spines,  and  then  extending  obliquely  downwards  and 
backwards,  usually  joining  the  ventral  color;  in  front  of  this  light  area 
on  the  sides  is  a  narrow  oblique  dark  one,  in  front  of  which  in  torn  is 
a  pale  one,  which  begins  at  the  angle  of  the  opercle  and  divides,  patt- 
ing around  the  pectorals  and  uniting  below  them;  a  light  blotch  onder 
the  eighth  dorsal  spine,  extending  up  on  the  fin;  another  at  junction  (^ 
the  two  dorsals,  and  another  under  the  last  ray;  under  each  of  these 
are  irregular  undulating  pale  areas;  sides  with  pale  blotches  of  all 
sizes;  head  above  with  cross-shades  and  bands  radiating  from  eye^  its 
light  shades  tinged  with  purplish;  fins  colored  like  neighboring  parts 
of  body.    Body  rather  short  and  deep.    Mouth  low  and  rather  abort, 
the  maxillary  extending  to  rather  behind  the  posterior  edge  of  the 
eye,  its  length  2  in  hea<l;  premaxillary  entirely  below  eye;  Jaws  aboat 
equal;  no  symphyseal  knob.    Scales  on  head  rather  rougher  than  in  & 
chrjfsomelas;  lower  Jaw,  maxillary,  space  in  front  of  eye  and  naaal  n^fl^ 
naked.     Cranial  ridges  i?eW.  ^<^\c^ssv^^ W\»  ^mewhat  lower  thn  ia  A 
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dfu  covered  with  thick  skin;  preocnlar,  sapraocolar,  tympanic, 
pital  present  J  occipital  spines  lower  and  narrower  than  in  chi^- 
r  preopercnlar  spines  small  and  blnntish.    Gill-rakers  short, 

Spinous  dorsal  always  higher  than  in  chrysomelasj  the  highest 
in  head,  rather  higher  than  the  soft  rays,  the  membranes  more 
ncised  than  in  chrysomelas;  candal  truncate;  anal  moderately 
e  second  spine,  2|  in  head,  stronger  and  slightly  longer  than 
>out  two-thirds  height  of  soft  rays;  pectorals  rather  short,  3^ 
about  reaching  to  the  vent,  their  bases  very  broad,  the  lower 
}kened  and  fleshy;  ventrals  reaching  vent.  Peritoneum  white. 
;  depth  2f.    D.  XIII-13;  A.  Ill,  6;  pyloric  coBca  8;  vertebrae 

Lat  L  43.  L.  14  inches.  Coast  of  California,  generally  abun- 
rather  shallow  water. 

jhthyB  camatua  Jor.  <&  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  73.) 

•  dirysomelas  Jor.  &,  Gilb. 

•n  of  coloration  precisely  as  in  8.  carnatus^  the  colors  diflferent ; 
Mie  a  clear,  warm,  brownish  yellow,  with  -some  specks  of  deeper 
t^arying  from  a  dusky  orange  to  olivaceous  yellow,  the  latter 
)re  often  seen  on  the  belly;  dark  shade,  black  or  dark  brown, 
^ht  olive  tinge;  dark  color  predominating  on  the  back;  mem- 
Btween  third  and  fourth  dorsal  spines  and  an  area  at  the  base 
spines  always  pale;  a  yellow  blotch  extending  thence  downward 
iward,  usually  joining  the  light  color  of  the  belly;  another  light 
$8ing  from  near  the  angle  of  the  opercle  around  the  pectorals, 
below  them;  three  other  blotches  along  the  back,  one  under 
th  dorsal  spine,  one  under  the  last  spine,  and  one  under  the 
ray ;  from  each  of  these,  irregular  pale  area«  extend  down  the 
US  the  color  of  the  region  to  which  they  belong;  head  above 
iky  cross-shades  and  faint  bands  radiating  from  the  eye.  Body 
id  stout,  compressed.  Head  short,  blnntish.  Mouth  rather 
itirely  below  the  axis  of  the  body;  lower  jaw  slightly  included; 
llaries  on  level  of  lower  edge  of  orbit ;  maxillary  reaching  poste- 
rgin  of  eye,  its  length  2  in  head;  preorbital  wide.  Cranial 
ery  prominent,  high  and  strong,  covered  with  thick  skin,  ending 
I  spines,  which  diverge  backward;  preocular,  supraocular,  tym- 
id  occipital  present;  preopercnlar  spines  short  and  thick.  Gill- 
s  in  8.  camatua.  Scales  moderate,  I'ough,  the  accessory  ones 
rer  jaw,  maxillary,  nasal  region,  and  space  in  front  of  eye  naked, 
opines  high  and  strong,  the  highest  2^  in  head,  rather  higher 
)  soft  rays,  the  fin  deeply  emarginate;  second  anal  8()ine  2|  in 
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head,  much  stronger  than  third,  the  two  aboat  equal  in  length;  pec* 
toral  3  J  in  head,  with  very  broad  base,  reaching  beyond  the  tips  of  tbe 
ventrals,  which  reach  nearly  to  the  vent;  lower  pectoral  rays  thick- 
ened; caudal  truncate.  Peritoneum  pale.  Head  2|;  depth  2j.  D. 
XIII,  13;  A.  Ill,  6.  Lat.  1.  45.  L.13  inches.  San  Francisco  to  San 
Diego,  abundant  in  rather  deep  water. 

(Scbastichthya  chryaomelaa  Jor  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  455^  465.) 
1039.  S»  neVMilO£»us  (Ayrcs)  Jor.  &.  Gilh.—Garrupa, 

Ground  color  blue-black  of  varying  shade,  sometimes  tinged  with 
yellowish  anteriorly,  everywhere  finely  and  irregularly  freckled  and 
spotted  with   yellow  or  white,  the  light  color  usually  bright  and 
sharply  defined;  these  spots  smallest  and  most  numerous  on  head;  a 
broad  irregular   yellow  band,  made  of  confluent   blotches,  from  be- 
tween the  third  and  fourth  dorsal  spines,  involving  their  membranes, 
downward  to  the  lateral  line,  thence  backward  to  base  of  caudal;  fins 
all  black,  with  light  spots  at  base;  under  parts  soiled  yellow.   Body 
robust,  the  back  elevated,  the  profile  steep.    Mouth  rather  large,  tb© 
jaws  equal,  the  maxillary  2  in  length  of  head,  extending  to  beyoad 
pupil;  jaws  naked.    Eye  large.    Cranial  ridges  high  and  thick, cora- 
paratively  short;  i)reocular,  supraocular,  tympanic,  and  occipital  pres- 
ent, the  latter  much  higher  than  in  clirysomelm^  and  bulging  so  that  i 
base  is  narrower  than  its  upper  part-;  interorbital  space  narrow; 
opercular  spines  short.    Gill-rakers  as  in  chrysomelas.    Dorsal  ratb^^ 
high,  considerably  emarginate,  the  highest  spines,  2  in  head,  higb^^ 
than  the  soft  rays;  caudal  truncate;  second  anal  spine  2 J  in  heiu*3i 
stouter  and  slightly  longer  than  third,  much  lower  than  the  soft 
pectorals  short  and  broad,  3J  in  length,  i*eaching  beyond  tips  of  ve 
trals  to  vent.   Scales  rough,  the  accessory  scales  nnmei:on8.  Peritonen 
pale.    Head  3;  depth  2J.    D.  XIII-IS;  A.  ni,  7;  Lat.  1.  49.    L. 
inches.    Pacific  coast,  from  Vancouver's  Island  to  Monterey,  in  wth. 
deep  water;  abundant. 

{SchaHtesfaBciatm  Grd.  Proc.  Acad.  Xat.  Sci.  Pliila.  ia=S4, 146,  and  in  U.  S.  Pifl. B. 
Siirv.  Fish.  79,  not  of  Ston^r:  Sebaste«  vebulosits  Ayres,  Pixio.  CaJ,  Acad.  Sci^iyS^ 
Si'bastkhihys  fafsciolariit  Lockington,  Proc.  U.  S.  Xat.  Mus.  1880,  21>7.) 

1033.  S.  serriceps  Jordan  <&  GWherL^Tree-Jish. 

Dark  olive,  blackish  above,  yellowish  below;  sides  with  abonl     ^  * 
oblique  black  cross-bands,  wider  than  eye,  usually  sharply  deflnedi 
sometimes  faint  in  the  young;  two  black  bands  downward  and 
ward  from  eye;  \ipa,  moutli^  front  and  lower  part  of  head 
washed  w^itli  coppery  red*,  \>^v!Bfe^oi  ^x^^  mX\x  %m^^^^!Si£dQk.«ialii{ 


til 


106.    SCORPiENID^ — SEBASTODES.  677 

ivej  crauial  ridges  black.  Body  robust,  compressed  l>eliiud. 
pressed.  Mouth  large,  the  maxillary  reaching  to  opposite 
jye,  its  leugth  2J  in  head;  jaws  equal.    Ci-anial  ridges  thick, 

and  strong,  covered  with  lax,  thick  skin,  placed  nearly  iu 
e  on  each  side;  preociilar,  supraocular,  tympanic,  oc<5ipital, 

spines  usually  present,  the  hitter  sometimes  coalescent  with 
il;  interorbital  space  narrow,  fiat,  closely  scaled;  preorbital 
id;  preopercular  spines  sharp;  jaws  naked;  membranes  of 
:sal  thick,  covered  with  small  scales.  Eye  small,  5  in  head, 
short,  stiff  and  clavate.  Dorsal  spines  strong,  rather  low, 
cserted,  lower  than  the  soft  rays,  the  longest  2§  in  head; 
I  spines  2 J  in  head,  stronger  than  third,  scarcely  longer; 
road  and  rounded,  the  lower  rays  thickened,  the  tips  rea<3h- 
entrals  reaching  beyond  vent;  caudal  rounded.  Peritoneum 
d3  ;  depth  2 J  ;  pectoral  3 J.  D.  XlII-13;  A.  Ill,  6;  Lat.  1. 
inches.  San  Francisco  to  Cerros  Lsljind,  abundant  south- 
of  the  most  singularly  marked  of  the  rock-fishes. 

*j8  aerriccps  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  38.) 

Igrrocinctus  (Ayres)  J.  &  G. 

•angered,  with  5  jet-black  vertical  bars,  overlaid  with  red ; 
comparatively  narrow,  none  of  them  wider  than  eye;  one 
ag  of  dorsal,  extending  downward  on  opercle  and  scapular 
econd,  broader  one,  under  middle  of  spinous  dorsal;  a  third 
jrior  part  of  spinous  dorsal ;  the  fourth  narrower,  under  front 
al;  the  fifth  under  middle  of  soft  dorsal,  all  of  these  extend- 
dorsal  fin ;  two  oblique  blaek  bands  from  eyB,  downwards 
irds  across  cheeks;  another  upwards  and  backwanls  towards 
ns  uniform  deep  orange,  anal  and  ventrals  tipped  with  black- 
red.  Body  short,  deep,  and  compressed,  deeper  than  in  any 
^r  species;  ba(;k  arched.    Head  large,  compressed.    Mouth 

maxillary  extending  to  oeyond  pupil,  2  in  head;  lower  jaw 
ly  projecting,  the  symphysis  not  produced;  premaxillary 
low  eye.  Eye  large,  4^  in  head.  Cranial  ridges  hig:her  than 
er  species,  their  spines  blunt,  the  ridges  arranged  in  two 
allel  series  as  in  S.  sen-iceps^  the  siuftice  of  the  larger  ones 

by  accessory  spinous  tubercles  as  in  S.  rnber;  occipital 
^  high;  skin  covering  cranial  ridges  thin  or  obsolete,  not  lax; 
1  space  sparsely  scaled,  very  narrow,  its  brea<lth  a  little  more 
iameter  of  eye,  with  very  strong  frontal  ridge^,NiVi\vii  ^t^\^^\» 
the  scales;  jaws  naked ;  i)reorbital  broauii)  a\o^  tvaLgft  «iX«^^- 
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ig:  alon^  its  surface  and  that  of  tin?  subuiMtal;  tliis  ridpp,  some^krt 
ouffli  aud  not  covt'ied  with  the  scal«»s,  is  continuous  with  theshori  su^»- 
irbital  stay;  ])rco])crcuhir  spina's  sliort,  very  bhmt,  the  ojK'iTular spme*    ^.  •• 
i'ory  stron;^;  scapuhir  spines  nioih'ratc.     (i ill-rakers  short  and  «o'u"    V 
clavate,  the  h^n^est  nearly  ont-tliiiil  the  diameter  of  the  ey«.    l>»Tsa\    V 
spines  ratlier  lji<^li  an«l  strong;-,  thi'  h)n.ii*'st  il\  in  hea<l,  about  as  hi;:ha5     V 
soft  rays,  the  tin  not  <leeply  eniar;:inat«':  caudal  tin  n»un<led:  aiul  fiu       | 
hi^jjh,  its  second  spine  -i  in  head,  hi;iher  and  much  stron;^er  than  the       { 
thinl;  pectorals  broad,  fan  shaped,  .*»'-J  in  len;^th,  tlieir  bikse  one-third 
broader  than  the  diann'ter  of  the  <»rbit,  tlu'ir  tips  not  quite  reaeUlng 
tips  of  vent rals.     Scah's  rou^^h.     r<*riioneum  white.     Head  lij:  depth 
25}.    I),  XIII,  15;  A.  Ill,  7:  Lat.  1.  ."in.     L.  15  inches.      Sau  Francisco 
t^)  Vancouver's  Island,  in  deep  water:   rare  southward.     A  large  and 
»in^ular  species. 

{St:bantvM  mtjrtH'inctUH  Ayros,  Pino.  C:il.  Arjul.  Sci.  ii,  'Jo,  l"*'/.),  anil  217,  f.  fi7:  &te<- 
UcUthyH  mtjr(>i'nivtu>i  (VvW,  Pnu-.  Afa<l.  Nat.  Sci.  Phila.  X^iM^  "Zt^.) 

339.— S€ORP.C:.\A  Linua-us. 

{SthaHtap'\»tc)tO\\\i  Parrt^ror/mna  IJlroker:  iNiiirfr>«/'fc<i*/f«  San vage :  Pon 1 1 ii u«  Poey.) 
(Arh'di;  LinnaMm,  Systniia  Nritiira*.  I7r»^:  tyi>«^  ikorptrnn  porcun  L.) 

I>(Hly  oblonp:,  soujewhat  (!omlu•^^ssed.    Head  large,  not  nineh  com- 
pressiMl,  usually  naked  above,  and  armed  with  sevenil  series  of  spinons 
ridges;  often  with  dermal  tiaps.     Mouth  large,  with  bauilH  of  villiform 
teeth  on  jaws,  vomer,  and  ])alatines.     S(;ales  mostly  ctenoid,  of  mo<I- 
eratc  size,  often  with  skinny  tiai>s.     Dorsal  tin  with  12  stout  spinivs; 
anal  with  3  spines,  the  second  commonly  the  longest;  i^ectorals  laiyi*, 
roundiMl,  the  base  usually  ]>rocurrent;  tlu»  u]>per  rays  divided,  the  lovrer 
simple  in  all  our  species;  ventrals  inserted  l>ehind  pectorals.    No  air- 
bladder.    Vertebne  10+14.     Species  numerous  in  the  tropical  sejs; 
lishes  of  singular  forms  and  bright  colors;  the  variation  in  sqaamarion 
and  armature  is  veiy  great,  but  if  the  group  be  further  sabdivided, 
some  characters  other  than  those  hitheito  suggested  must  be  taken. 
The  intergradation  of  the  species  of  Scorpccna  and  Stbeuttodes  is  Terr 
peifect.    The  greater  number  of  dorsal  spines  and  of  vertebne  afford 
the  only  characters  known  to  us  by  which  Sebastodes  may  be  distin- 
guished   from  Scorpwna.     ((Txnn-a:>a,  the  ancient   name  of  Scorpff^^ 
scrofa^  from  trxop-in^^  scorpion,  in  allusion  to  the  dorsal  spines,  ir^^ 
indict  a  very  painful  sting-like  wound.) 
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(&eeks,  opercles,  breast,  and  nsaally  top  of  head  scaly;  no  pit  at  the  oocipat; 

aspect  of  S«ha$todes.    (Paniinua*  Poey.  ) 
I,  Denual  flaps  none;  pectoral  fin  not  procorrent;  no  oxoccipltal  spines. 

^M.  8.  dactyloptera  De  la  Roche. 

Uolor  delicate  scarlet  red,  the  opercle  and  dorsal  fin  somewhat 

tded  with  brownish.    Body  not  much  elevated,  little  compressed, 

tail  slender.  Head  large,  little  compressed ;  cheeks,  opercles,  and 
ipital  region  well  scaled;  no  dermal  flaps  anywhere;  suborbital  stay 
>ng.  Mouth  rather  large,  with  teeth  as  usual  on  jaws,  vomer,  and 
itines;  lower  jaw  not  projecting;  maxillary  extending  to  beyond 
IL  Suborbital  with  a  narrow  raised  smooth  ridge,  which  ends  in  a 
le  at  the  ba^e  of  the  stay ;  preorbital  narrow,  its  edge  slightly  spi- 
s;  interorbital  space  narrow,  with  two  parallel  raised  ridges  and  a 
)  groove.  Cranial  ridges  short,  sharp,  about  a«  in  Seba^todes  rosa- 
;  preocular,  supraocular,  postocular,  tympanic,  occipital,  and  nu- 

spines  present;  suprascapular  spines  sharp;  noexoccipitals;  oper- 
r  spines  moderate;  preopercular  spines  sharp,  the  second  longest. 

very  large,  3  in  head.  Jaws  naked.  Gill-rakers  rather  long  and 
der.  Pectoral  very  narrow  for  a  ScoTrpcena^  the  rays  not  procurrent 
w  nor  thickened,  reaching  anal;  ventrals  small,  reaching  past  vent; 
[  small  and  low,  its  second  spine  a  little  stouter  but  not  longer  than 
d;  dorsal  low,  little  emarginate,  the  spines  slender.  Scales  ctenoid, 
ilarly  arranged;  no  accessory  scales.  Head  3|;  depth  2f.  D.  XII 
A.  Ill,  5;  Lat.  1.  43.  •  Deep  water  off  Chesapeake  Bay;  described 
d  a  specimen  lately  taken  by  the  U.  S.  Fish  Commission.  It  is  pro- 
onally  identified  with  8.  dactyloptera^  of  the  Mediterranean  and  Ma- 
ra Islands,  but  it  is  probably  a  species  distinct  from  the  latter, 
loagh  closely  related. 

)e  la  Boche,  Ann.  Mas.  xiii,  1809,  pi.  22,  f.  2:  Sebastes  daclylapterus  Gtinther,  ii, 
Se^astes  mperiaUs  C.  &.  V.  iv,  336.) 

Cheeks,  opercles,  and  top  of  hea<l  naked;  dermal  flaps  present;  pectorals  pro- 
corrent, a  qnadrate  pit  at  the  occiput.    (Scorpcena,) 
c  Breast  scaly.    (Parascorpcena  Bleeker.) 

t€m  8«  i^ntUlta  Grd. — Scorpenc;  Scorpion;  Sculpin. 

^rown,  irregularly  mottled  and  blotched  with  rosy  purplish  and  pale 
e;  opercles  and  cheeks,  a  bar  behind  eye,  and  5  or  6  large  blotches 
base  of  dorsal,  purplish;  head,  back,  and  sides  with  many  small 

^oej,  Memorias  Cuba,  ii,  172, 1860 :  type  Poniinua castor  Poey.  (Latiu, ponsj  bridge; 
I'id^  d'nn  pout  form^  par  les  trois  premiers  sous-orbit  aires  peut  coutenter  Ics 
nologistea  J'en  serai  bion  aise ;  j'ai  d6j^  dit  que  les  noms  les  plus  savauts  ne  sout 
les  meilleiirs.''    Poey.) 
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round  dark  olive  spots;  belly  unspotted;  thoracic  region  pink;  qiinooft 
dorsal  blackish,  its  middle  part  with  many  roundish  pale  spots^fomiDg 
a  continuous  stripe,  besides  smaller  black  spots;  caudal  and  pectoral 
with  vertical  bars  of  dark  and  pale  spots;  soft  dorsal  and  ansd  spotted; 
ventrals  pinkish,  little  spotted;  jaws  and  branchiostegals  yellowisii, 
more  or  less  mottled ;  axil  pale,  with  round  dark  8i>ots.    Body  robost, 
little  compressed;  interorbital  space  not  very  deeply  concave;  a  pit  at 
the  vertex  in  front  of  occipital  ridges,  much  broader  than  loug.    Monh 
very  broad,  little  oblique,  the  lower  jaw  included ;  maxillary  2J-  in  head, 
reaching  posterior  margin  of  orbit.    Gill-rakers  very  short,  broad,  com- 
pressed.   Cranial  spines  bluntish,  high;  preocular,  supraocular,  post- 
ocular,  tympanic,  occipital,  nuchal,  and  exoccipital  present,  besides  a 
bifid  spine  between  the  exoccipital  and  orbit;  upper  preopercuiarspise 
longest;  opercular  spines  not  large;  suprascapular  spines  3,  knife-like; 
suborbital  region  without  pit,  but  with  a  bony  carina  on  which  are 
2  or  3  bluntish  spines.     Head  naked;  breast,  and  region  before  pe^ 
torals,  covered  with  small  imbedded  scales  (with  exception  of  opeicobr 
flap);  anterior  margin  of  preorbitals,  margin  of  preopercle,  and  noriite 
with  skinny  flaps;  1  or  2  rather  small  flaps  above  eye,  besides  several 
smaller  ones  on  various  parts  of  the  head.    Scales  small,  nowhere  dis* 
tinctly  ctenoid;  nearly  every  scale  on  the  upper  parts  of  body  with  a 
small  membranous  flap.    Dorsal  spines  high,  higher  than  the  soft  lajs, 
the  longest  2^  in  head;  second  anal  spine  longest  and  much  the  strong* 
est,  3  in  head;  pectoral  very  broad,  short,  and  rounded,  its  lower  laji 
procurrent,  its  tip  reaching  beyond  the  ventrals  to  vent,  its  base  moie 
than  ^  head,  its  length  3^  in  body;  caudal  rounded.    Peritoneam  whit& 
Head  2| ;  depth  3.    D.  XII,  10 ;  A.  Ill,  5 ;  Lat.  1. 30  (tubes) ;  50-60  scalflii 
L.  12  inches.    Coast  of  California,  from  Point  Concepcion  southwaid; 
very  abundant. 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 145;  Grd.  U.  8.  Pac.R.R.SarT.Fish.77,|L 
17:  SebaatapUics  guttatus  Gill,  lu  Street's  Bulletin,  U.  S.  Nat.  Miis.  yii,  1877|  68.) 

1037*  S.  plamieri  Bloch.— 72a«cacio. 

Olive  brown,  excessively  marbled  with  silvery  and  reddish;  fins  pao- 
fusely  variegated;  caudal  barred  with  brown  and  silvery;  a  dark  bMeh 
on  spinous  dorsal,  between  the  6th  and  7th  spines;  axil  blackiWith 
white  spots.  Body  short  and  thick.  Head  irregular  in  form^  with  nt* 
merous  grooves  and  pits,  and  many  fleshy  slips;  a  large  deep  pitbelov 
the  eye,  between  it  and  the  front  of  suborbital  stay;  sapraoGolar  ftfit 
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it  as  high  as  eye;  large  flaps  oa  preorbital  and  edge  of  preopercle, 
Dcular,  sapraocular,  tympanic,  coroual,  occipital,  nachal,  and  exocci- 
il  spines  present;  a  deep  pit  behind  coronal  spines,  as  long  as  broad; 
opercular  and  opercular  spines  moderate,  bluntish,  suborbital  stay 
minent,  with  3  or  4  sharp  spines;  a  few  scales  on  preopercle  and 
rcnlar  flap;  head  otherwise  naked;  maxillary  reaching  to  behind 
,  not  quite  half  head ;  lower  jaw  included;  breast  covered  with  small 
ledded  scales;  scales  of  body  large,  not  ctenoid,  firm,  many  of  them 
Il  membranous  flaps;  lateral  line  with  a  series  of  fleshy  flaps.  Dor- 
low,  the  highest  spine  2 J  in  head,  somewhat  lower  than  the  soft  rays; 
torals  very  broad,  procurrent,  reaching  about  to  front  of  anal  tin; 
)nd  anal  spine  very  robust,  2J  in  head,  much  larger  than  third. 
\A  2J  in  length;  depth  3.  D.  XII,  10;  A.  111,5;  Lat.  1.  25  (rows 
jcales);  about  40  pores.  West  Indies  and  both  coasts  of  Mexico; 
isional  northward.  Here  described  from  specimens  from  Mazatlau, 
dco. 

loch.  Nya.  Handl.Stookh.  x,  234, 1789 ;  Bloch  &  Schneider,  1801, 194 :  Scorpasna  bnfo 
:  y.  iv,306;  Giiuther,  ii,  113:  Soorpwna  rascaoio  Poey,  Syuops.  Pise.  Oabena.  303.) 

Iroattt  naked. 

t§.  S.porcns  hmu.  ^Ftg-foot 

.eddish  brown,  much  mottled  above  with  darker,  and  dotted  with 
sk;  much  less  variegated  than  in  S.  plumieri;  usually  a  black  blotch 
posterior  half  of  spinous  dorsal.  Body  oblong,  compres.sed;  back 
ewhat  elevated,  highest  at  origin  of  spinous  dorsal;  suborbital  stay 
e  to  eye,  without  any  pit  between  it  and  the  eye;  supraocular  flap 
id,  a  little  lower  than  eye;  no  flaps  on  posterior  edge  of  preop- 
e,  four  on  occipital  region,  few  along  lateral  line;  preocular,  supra- 
lar,  tympanic,  occipital,  exocci pital,  and  nuchal  spines  present;  a 
before  occipitiil  spines;  opercular  and  preopercular  spines  short; 
miliary  reaching  posterior  margin  of  orbit.  Scales  present  on  post- 
lar  region  and  upper  j)art  of  preopercle;  scales  on  body  somewhat 
ilarly  placed;  breast  naked.  Fins  high;  pectorals  much  less  pro- 
rent  at  base  than  in  8.  plumieri^  reaching  beyond  tips  of  ventrals, 
eh  reach  anal;  spines  slender,  the  second  anal  slender,  little  longer 
1  third.  Gill-rakers  short  and  thick.  D.  XIII,  10;  A.  Ill,  5;  Lat. 
).  Southern  Europe;  a  specimen  said  to  have  been  sent  to  Cuvier 
d  New  York. 

inn.  Syst.  Nat. ;  C.  dt  Y.  iv,  300 ;  Gttuther,  ii,  107.) 
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360.— SETABCHES  JohDson. 
(Johnson,  Proc.  ZooL  800.  Lond.  1862,  11:  type  Se1arche$  guntheH  Johnson.) 

As  here  un<lerstood,  this  genus  diifers  from  Scorpcma  in  having  less 
than  12  dorsal  spines  and  the  scales  cycloid,  without  skinny  flaps. 
Deep-sea  fishes.  Our  species  differs  from  8.  guntheri  in  the  possession 
of  but  ten  dorsal  spines  instead  of  eleven.    (Etymology  not  obvioos.) 

1039*  S«  parmatas  Goode. 

Body  stout  and  deep.  Fins  high ;  vertical  fins  inserted  well  back, 
the  paired  fins  well  forward.  Interorbital  width  balf  the  length  of  the 
upper  jaw,  about  equal  to  the  orbit.  Eye  moderate,  nearly  4  in  head« 
Scales  comparatively  large,  regularly  arranged,  cycloid,  with  concentric 
furrows  and  no  dermal  flaps.  Cranial  ridges  developed  about  as  in  S^ 
hasUs,  Preopercular  spines  very  long;  caudal  truncate.  Pectoral  fiu 
long,  2\  in  body.  Head  2^;  depth  2f.  D.  X,  6  +  5  A.  Ill,  6,  {Goode.) 
Deep  water  off  Ehode  Island;  known  from  a  young  specimen. 

(Goode,  Proc.  U.  8.  Nat.  Mas.  1880,  480.) 

Family  CVII  (a).— COTTID^. 

{The  Sculpins.) 

Body  moderately  elongate,  fusiform  or  compressed,  tapering  back- 
ward from  the  head,  which  is  usually  broad  and  depressed.  Eyes 
placed  high,  the  interocular  space  usually  narrow;  a  bony  stay  ood- 
necting  the  suborbital  with  the  preopercle,  usually  covered  by  the  skin; 
upper  angle  of  preopercle  usually  with  one  or  more  spinous  proceseeSi 
Teeth  equal,  in  villiform  or  cardiform  bands  on  jaws,  and  usually  on  vo- 
mer and  palatines;  premaxillaries  protractile;  maxillary  without  sapirie- 
mental  bone.  Gills  3^  or  4;  slit  behind  the  last  gill  small,  or  obsolete; 
gill-rakers  short,  tubercle-like  or  obsolete;  gill-membranes  broadly  con- 
nected, often  joined  to  the  isthmus.  Body  naked,  or  variously  armed  with 
scales,  prickles,  6r  bony  plates,  but  never  uniformly  scaled.  Lateral  line 
present,  simple.  Dorsal  fins  separate  or  somewhat  connected,  the  sjHnes 
usually  slender,  the  soft  part  elongate;  caudal  fin  separate,  rounded; 
anal  fin  similar  to  the  soft  dorsal,  without  spines;  x>^toral  fins  largei 
with  broad  procurrent  bases,  the  rays  mostly  simple,  the  npper  801B^ 
times  branched ;  veutrals  thoracic,  rarely  entirely  wanting,  the  liQrB  nia- 
ally  less  than  1, 5.  Pseudobranchise  present,  at  least  in  all  oar  epeeki* 
Pyloric  ccaca  usually  in  small  number  (4-8);  air-bladder  ccnuDodlf 
wanting.    Qenera  about  4^^  ^^mv^^  ^bout  150^  mostly  of  the  rook  pook 


107(a).  coTTiD-fi.  683 

and  shores  of  northern  regions ;  many  species  found  in  firesh  waters. 
The  group,  as  here  understood,  comprises  a  considerable  variety  of 
forms,  and  is  very  difllcult  to  define,  as  it  grades  into  the  Liparididcc 
on  the  one  hand,  and  into  the  Scorpcenidas  on  the  other.  Most  of  the 
species  are  of  small  size  and  singular  aspect,  and  none  are  valued  as 
food.  The  genera  have  been  probably  too  much  multiplied,  and  sev- 
eral of  them  can  be  only  provisionally  accepted. 

{Triglidoe,  group  Cottina,  pt.;  group  ^cof^KPntfta,  part,  Gfjnther,  iij  famUy  Psyeihro- 
lutidw  GUnther,  Ui,  516,  517.) 

«.  Spinons  dorsal  longer  than  soft  part,  of  more  than  14  spines.    (HemiiriptetinaB.) 
d.  Spinous  dorsal  deeply  notched,  the  anterior  spines  highest;  skin  rough,  with 

prickles  and  tubercles;  teeth  on  vomer 
and  palatines ;  gill-membrane  free  from 
isthmus ;  no  slit  behind  last  gill. 

UUMITRIPTERUS,  361. 

aa.  Spinous  dorsal  shorter  than  sofb  part,  of  less  than  13  spines, 
c.  Ventral  fins  wanting.    (ABoeUohthyina!,) 
d.  Skin  naked;  no  slit  behind  fourth  gill;  gill-membrane  free  from  Isthmus; 

teeth  on  vomer  and  palatines. 

ASCEUCHTHYS,   362. 

00.  Ventral  fins  present. 

e.  Spinons  dorsal  little  developed,  continuous  with  the  soft  dorsal,  the  spines 

slender,  concealed  in  the  loose  naked 
skin ;  gill-membranes  broadly  joined  to 
the  isthmus;  no  slit  behind  last  giU. 
(  Psychroluiince. ) 

/.  Vomer  and  palatines  toothless Psychrolutes,  363. 

ff.  Vomer  with  teeth Cottunculus,  364. 

oe.  Spinous  dorsal  not  concealed. 

g,  GUI-openings  extending  below  at  least  to  the  base  of  lowest  pectoral 

ray.    (Cottince,) 
h,  SUt  behind  last  gill  obsolete* ;  vomer  with  teeth. 
i.  Gill-membranes  broadly  united  to  the  isthmas,  not  forming  a  fold 
across  it ;  head  feebly  armed ;  palatine  teeth  few  or  none. 

Uranidea,  366. 
if.  GiU-membranes  free  from  isthmus,  or  else  forming  a  broad  fold 

across  it ;  head  well  armed. 
j.  Palatine  teeth  well   developed;    body    usually   more  or  less 

scaly * Icelus,  365. 

jj.  Palatine  teeth  none ;  body  without  true  scales Cottus,  3C7. 

kh.  SUt  behind  last  gill  evident. 

k.  Vomer  without  teeth;  preopercular  spine  with  antler-like  pro- 
cesses; gill-membranes  forming  a  fold 
across  isthmus... Gymnacantuus,  368. 
kk.  Vomer  with  teeth. 
I.  Skin  not  hispid,  t 

*  A  Tooud  pore  in  some  species  of  Cottus. 
t  Partly  villoos  in  Triglops. 
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m.  Palatine  teeth  none, 
fi.  Gill-membraaeH  more  or  less  joined  to  the  isthmns,  some- 
times forming  a  fold  across  it. 
0.  First  dorsal  spine  not  elevated. 
p,  Preorbital   strongly  caveznons;    intestinal    canal 

short;    spines   of  head    ahort;    fresh 

water Triolopsis,  369. 

pp,  Preorbital  little  can vemons;  intestial  canal  short ; 

spines  of  headlong;  marine.   (Sabgenns 

Oneooottui) CoTTCS,  367. 

ppp,  Preorbital  not  cavernous;  intestinal  canal  elon- 
gate; lateral  line  with  a  aeries  of  large 

bony  plates EInophrya,  370. 

00,  First  dorsal  spine  elevated;  skin  perfectly  smooth; 

iutestiDal  canal  short.  .Liocottus,  371. 
nn.  Gill-membranes  free  from  isthmus;  sides  below  with 

oblique  series  of  minnte  prickly  scales; 
series  of  plates  along  back  and  along 

lateral  line Triglofs,  37:2. 

mm.  Palatine  teeth  present. 

q.  Gill-membranes  Joined  to  the  isthmns,  sometiQies 
forming  a  narrow  fold  across  it. 
r.  Skin  perfectly  smooth ;  preopercular  spine  with 
antler-like    processes;    spinoos    dorsal 

short,  entire Leptooottus,  373. 

rr.  Skin  with  bands  of  rough  scales ;  preoperealar 
spine  simple;  spiuons  dorsal  long,  emar- 

ginate Hemilepii>otc8,  374. 

^g.  Gill-membranes  entirely  tree  firom  the  isthmus. 
B.  Sides  of  back  with  a  band  of  ronp^h  scales; 
ventral  fins  very  long,  armed  with  seCa. 

Meixbtbs,  37&. 
88,  Sides  of  back  without  band  of  scales. 
t,  Yentrals  I,  5;  spinous  dorsal  long. 

ScORPiENICRTHTS,  371 

it  Yentrals  I,  3 ;  spinous  dorsal  short. 

Olioocottus,  377. 
U,  Skin  everywhere  rough  with  villiform  prickles;  flrst  donal 

elevated  in  front;  head  snially  with  fo^ 
tical  cheeks. 
u.  Gill-membranes  free  from  the  Isthasi; 

ventrals  small Bucptus,  378, 

uu.  Gill-membranes  united  to  the  JMm; 
ventrals  well  developed. 

NAuncuTU  Ti^  339i 
gg.  Gill-opening  restricted  to  the  space  above  the  upper  edge  of  the  bsm 

of  the  pectoral;  skin  eveiywlisn  wttli 
bifid  or  trifid   prickles.    (ffMiya<w<- 
Una,) 
V,  Snont  piodnoed ;  month  very  rtf";  as 

teeth  on  vomer  or  palatines; 
■  vated,  with  two  bony  ridges. 
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861.— HEIVIITBIPTEBVS  Cuvicr. 

Sea  Ravens. 

(Cnvier,  B^gne.  Anim.  ii,  1829,  ed.  2:  type  Hemitripterm  americanus  C.  &  V.) 

Body  moderately  elongate,  scaleless,  but  the  skin  covered  with  prickles 
and  bony  protuberances  of  various  sizes  and  forms.  Head  large,  with 
namerous  bony  humps  and  ridges  and  fleshy  slips  above;  orbital  rim 
mach  elevated,  the  interorbital  space  deeply  concave;  a  depressed 
area  at  the  occiput,  behind  which  are  two  blunt  spines  on  each  side. 
Mouth  very  wide;  jaws,  vomer,  and  palatines  with  broad  bands  of 
teeth;  no  slit  behind  last  gill;  gill-membranes  broadly  united,  free 
from  the  isthmus;  preopercle  with  stout,  blunt  spines;  suborbital  stay 
very  strong,  forming  a. sharp  ridge.  Spinous  dorsal  much  longer  than 
the  soft  part,  of  15  to  18  spines,  of  which  the  first  two  are  the  highest, 
and  the  fourth  and  fifth  shorter  than  the  succeeding  ones,  the  fin  thus 
deeply  emarginate;  pectoral  fins  very  broad,  much  procurrent;  ven- 
trals  I,  3.  Large  fishes  of  singular  appearance,  inhabiting  the  North 
Atlantic  and  Pacific.    (17/^?,  half;  rpet<:y  three;  izTepdvj  fin.) 

1040*  H«  americanus  (Gmelln)  Cuv.  &.  Yal,— Sea  Raven, 

Keddish  brown,  marbled  with  darker  brown,  and  much  variegated; 
yellowish  below ;  fins  variegated  with  light  and  dark.  Body  villous, 
the  prickles  enlarged  and  tubercle-Uke  along  back  and  lateral  line; 
nasal  spines  strong;  supraocular  ridge  much  elevated,  with  dermal 
flaps  and  two  blunt  spines;  two  pairs  of  fleshy  slips  on  nasal  bones, 
and  two  on  supraocular  ridges;  smaller  cirri  on  maxillary,  on  preor- 
bital,  and  several  on  lower  jaw;  interocular  space  very  deeply  concave; 
two  blunt  occipital  spines  on  each  side,  outside  of  which  are  two  or 
three  others;  opercle  small,  with  a  bony  ridge;  preopercle  with  two 
blunt  spines,  below  which  are  one  or  two  others;  lower  jaw  slightly 
projecting;  maxillary  reaching  beyond  eye,  about  half  head;  pectorals 
nearly  reaching  anal;  highest  dorsal  spine  1§  in  length  of  head,  as 
long  as  caudal;  ventrals  reaching  half  way  to  anal.  Head  2f ;  depth 
3|.  D.  IV,  XII-1, 12;  A.  13;  Lat.  1.  40.  Atlantic  coast  of  America; 
chiefly  northward  from  Cape  God. 

(Soorpana  amerioana  Gmel.  Syst.  Nat.  1788,  1220 :  Coffua  acadian  Walbaum,  Artedi 
Piso.  1793,  392;  Cay.  &  Vol.  iv,  268;  Gilnther,  ii,  143:  Hemitriptenu  aoadianua  Storer, 
Hist.  Fiflh.  Mass.  35.) 
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1041.  H.  caTifrons  Lock. 

Very  siuiilar  to  the  preceding,  but  with  the  upper  surface  of  the  head 
more  uueven,  the  coucavity  of  the  interocular  area  more  marked,  and 
the  dorsal  fin  with  more  spines.  Head  equalling  depth,  aboat  3^  in 
total  length  with  caudal.  D.  IV,  XlV-13;  P.  20;  V.  1, 3;  A.  14;  Lat 
1.  44.  L.  16  inches.  Kodiak,  Alaska;  perhaps  not  distinct  from  the 
preceding. 

(Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1880,  233:  ICoUusriUoaus  Pallas,  Zoogr. 
Koss.-Asiat.  iii,  1*29,  1811.) 

363.— ASCELICHTHYS  Jordan  &  Gilbert. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1880,  264:  type  AaeelickthyM  rkodarua  Jor.  A 

Gilb.) 

Body  plump,  fusiform,  taperiug  backward,  covered  with  loose  smooth 
skiu;  head  broad,  depressed,  its  upper  surface  evenly  and  weakly  con- 
vex; a  hooked  preopercular  spine;  no  nasal  spines;  a  supraorbital  cir- 
rus; teeth  ou  jaws,  vomer  and  palatines;  no  slit  behind  fourth  gill;  gill- 
membranes  broadly  united,  free  from  the  isthmus;  spinous  dorsal  low; 
the  spines  slender,  almost  concealed  in  the  membrane;  pectorals  broad; 
ventral  finis  wanting.  Small  fishes  of  the  rock  x>ools  of  the  North  Pacific, 
(a,  privative;  <rxeAr><j,  leg ;  /;^^wc,  fish.) 

1043.  A.  rhodorus  Jor.  <&  Gilb. 

Dark  olivaceous,  sometimes  with  saddle-like  pale  blotches^  lips  rosy; 
spinous  dorsal  dusky,  edged  in  life  with  bright  crimson;  other  fins 
dusky,  edged  with  paler,  the  pectoral  slightly  barred.     Head  low, 
rounded  anteriorly;  maxillary  reaching  to  posterior  border  of  eye.    Xo 
scales,  prickles,  or  barbels  anywhere,  except  a  fringed  cirms  over  tlie 
eye;  preopercle  with  a  short,-  simple,  strongly  hooked  spine;  spines 
diiected  downwards  and  forwards  on  subopercle  and  interoperde;  li^ 
eral  line  continuous.    Dorsal  fins  connected  by  membrane,  the  spioff 
low,  weak,  nearly  uniform;  soft  dorsal  nearly  twice  as  high  as  spinoos; 
pectorals  about  reaching  vent.    Head  3;  depth  5,    D.  IX-19;  A.  15; 
P.  16.    L.  5  inches.    Pacific  coast;  Sitka  to  Cape  Mendocino;  abondaat 
among  rocks  between  tide-marks. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880, 264.) 

368— PSYCHBOLVTES  Gtlnther. 
(GUntlier,  Cat.  Fish.  Brit.  Mus.  iii,  516, 1861:  type  PByi^roluteB par4iti9m»  GftnllMr*) 

Body  tadpole-shaped,  tapering  from  the  head  to  the  very  atoider  trfy 
covered  with  very  loo^ei)  w^^l^^^  moi^^bl^  ^kin.    Head  laxge,  dq^feM^y 
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flattisli  above;  suout  obtase,  rounded ;  interocular  space  very  bix)ad, 
concave,  the  ocular  ridges  obsolete 5  lower  jaw  i)rojectiiig  5  maxillary 
eotirely  adnate  to  the  skin  of  the  preorbital;  jaws  with  bands  of  villi- 
form  teeth;  no  teeth  on  vomer  or  palatines;  no  spines  or  cirri  about 
the  bead;  suborbital  stay  narrow,  not  reaching  preopercle.  Gill-mem- 
branes united  to  the  isthmus;  gills  3^,  no  slit  behind  the  fourth. 
Branchiostegals  7.  Fins  connected;  spinous  dorsal  of  short,  slender, 
flexible  spines,  imbedded  in  the  skin  and  scarcely  visible;  soft  dorsal 
short,  the  rays  close  together;  anal  low;  caudal  separate;  pectoral  fins 
long,  with  a  broad,  procurrent  base.  Ventrals  rather  long,  I,  3,  close 
together,  distinct,  the  base  adnate  to  the  body.  Small  fishes,  closely 
resembling  Liparididcej  from  which  group  they  are  distinguished  by 
no  character  of  much  importance.  {tpuxpoXou77j<;y  one  who  bathes  in  cold 
water.) 

14M8.  P.  paradoxus  Gthr. 

Dusky,  pale  below;  sides  of  head  with  round  pale  spots  (mucous 
poresj;  top  of  head  with  dark  obscure  streaks.  Body  almost  fusiform, 
tai)eriDg  from  the  shoulders  to  the  very  slender  tail.  Head  very  large, 
depressed,  its  bones  thin;  interocular  space  two-fifths  length  of  head. 
Mouth  large,  the  maxillary  extending  to  below  posterior  margin  of  eye; 
premaxillary  on  the  level  of  pupil;  two  blunt  tubercles  behind  eye;  no 
spines  about  head;  processes  of  premaxillary  very  prominent;  isthmus 
broad.  Dorsal  long,  the  spines  separated  by  an  emargination  from  the 
soft  rays,  the  spines  very  slender,  weak  and  wide  apart,  enveloped  in 
thick  skin;  soft  rays  close  together,  much  higher  than  the  spines; 
caudal  short,  rounded;  anal  fin  similar  to  soft  dorsal,  but  lower;  ven- 
trals about  half  as  loug  as  the  pectorals,  their  rays  about  1, 3.  Head 
2t;  depth  4J.  D.  VlII-9;  A.  9;  C.  12;  B.  7.  i^orth  Pacific;  this 
description  taken  from  a  specimen  examined  by  us  from  Eodiak;  the 
original  type  from  the  Gulf  of  Georgia. 

(Oflnther,  ill,  516.) 

864.-COTTIJl¥CIJI.t;S  CoUett. 
(Colletty  NorgesFiske,  1875,  20:  type  Cottunculue  microps  CoUett,) 

Tadpole-shaped,  the  head  extremely  large,  the  body  tapering  rapidly 
froni  the  shoulders  to  the  slender  tail ;  mouth  rather  large,  terminal, 
oblique,  the  jaws  about  equal;  villiform  teeth  in  the  jaws;  a  double 
patch  on  vomer;  no  teeth  on  the  palatines;  no  spines  on  the  head,  the 
tabercular  surface  of  the  skull  covered  by  skin ;  skwll  tlxm^  v\&  \^ti^^ 
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not  firm.  Gills  3^,  no  slit  behind  the  last  arch;  gill-inembranes  broadly 
joined  t^  the  isthmus,  their  union  extending  to  above  the  lower  edge  of 
the  base  of  the  pectorals.  Pseudobranchia^  very  small;  no  cirri,  scales, 
or  prickles;  the  skin  thin  and  movable,  smooth,  or  roughened  with  small 
warts.  Spinous  dorsal  little  developed ;  the  two  fins  usually  continu- 
ous ;  spines  very  slender,  flexible,  imbedded,  in  the  skin ;  pectorals  short, 
procurrent  below;  ventrals  very  short,  well  separated,  their  rays  1,3; 
caudal  rounded.  Deeper  parts  of  the  Atlantic;  very  closely  related  to 
Psychrolutes.    (A  diminutive  of  Coitus.) 

1044*  €•  mlcrops  CoUett. 

Pale,  with  three  broad  dusky  cross-bands  on  body  and  fins,  one  on 
head,  one  through  spinous  dorsal  and  pectoral,  one  through  second 
dorsal  and  anal,  besides  a  small  band  at  base  of  caudal.     Head  very 
large,  its  length,  breadth,  and  depth  nearly  equal;  the  greatest  depth 
at  the  nape;  four  bony  tubercles  on  top  of  head  and  some  at  the  sideSi 
all  covered  by  the  skin;  lower  jaw  included;  maxillary  extending  to 
below  the  middle  of  the  eye,  which  is  equal  to  the  snout,  and  about  4J 
in  head;  suborbital  stay  and  the  roughish  edge  of  the  preopercle  both 
covered  by  smooth  skin;  chin  and  preorbital  with  pore^.     Skin  every- 
where thin,  somewhat  movable,  its  surface  roughened  by  small  bloot 
wart«.     Dorsal  fin  continuous,  the  feeble  spines  lower  than  the  soft 
rays;  pectorals  barely  reaching  anal;  caudal  long.    Head  2f ;  depth  ^. 
D.  VI-19;  A.  10.     L.  8  inches.     Deep  water  off  the  coasts  of  Norway 
and  of  Khode  Island ;  lately  taken  by  the  United  States  Fish  Commis- 
sion.   The  specimens  here  described  by  us  differ  somewhat  IVom  Cd- 
lett's  description,  but  the  very  small  size  of  the  original  tyx>^  may  per- 
haps account  for  the  discrepancies. 

(?  CoUctt,  Norge8  Fiske,  1875,  20,  pi.  1 ;  Goodo,  Proc.  U.  8.  Nat.  Mas.  1880, 17a) 

1015.  C.  torvas  Goode. 

Color  yellowish,  the  fins  all  dusky;  no  cross-bars.    General  fana 
appearance  of  C.  micropSy  but  the  head  still  larger,  and  the  skin 
fectly  smooth,  very  thin,  loose,  and  movable  as  in  Liparis. 
on  head  stronger,  more  numerous,  covered  by  skin,  but  more  spin^ffl^^^ 
the  bones  firmer;   spinous  dorsal  still  feebler  and  more  eonoeil&cS 
Head2i;  depth  3 J.    D.  VII-U;  A.  ca.  16.    L.  6  inches.    Deepwitwi 
off  the  coast  of  Ehode  Island;  lately  taken  by  the  United  StatoiKi^ 
Commission. 

(Goode;  Proc.  U.  S.  "Nat.  Muft.  \^aft,  Vl^\  x^axaa  Quly.) 
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865.— I€EI.VS  Kroyer. 
KrSyer,  NatorhiBt.  Tidsskr.  i,  253,  1844:  type  Joe7if«  hamatut  Kroyer.) 

ftisiform,  naked,  or  variously  covered  with  rough  scales  or 
which  are  permauent  and  alike  in  both  sexes;  skin  otherwise 
Mouth  rather  large;  teeth  on  vomer  and  palatines.  Head 
r  scaly,  usually  with  cirri ;  preopercular  spine  hooked,  branched, 
id.  Gill-membranes  broadly  united,  free  from  the  isthmus;  no 
ind  fourth  gill;  ventral  rays  I,  3.  North  Atlantic  and  Pacific; 
nes  differing  greatly  in  appearance  and  armature.    {etxeXo^j  re- 

8) 

»re  or  less  scaly. 

»inoiut  dorsal  uot  emarginate. 

'.  Top  of  head  and  interorbital  area  convex  and  nearly  smooth;  head  naked. 

Jrte«ii««*  Girard.) 

[.  lateralis  (Grd.)  J.  &  G. 

clear  olive-green ;  head  reddish-shaded,  the  back  with  sharply 
cross-blotches,  alternately  dark  olive  and  pale;  lower  half  of 
;ually  with  numerous  small  pale  spots;  belly  bluish ;  fins  barred 
Bferent  shades  of  olive,  reddish  brown,  and  black;  northern  spe- 
with  a  black  spot  on  the  front  of  the  spinous  dorsal;  below  it 
jt  crescent,  bordered  with  yellow.  Body  rather  slender,  little 
3sed.  Head  long  and  low,  less  deep  than  in  the  other  species; 
.1  region  almost  fiat;  iuterocular  space  much  narrower  than  the 
ye  shorter  than  snout,  nearly  5  in  head;  skin  of  head  every- 
perfectly  smooth,  its  upper  surface  with  numerous  small  con- 
s  pores,  and  many  slender  small  cirri;  no  distinct  supraorbital 
md  no  occipital  ridges;  nasal  spines  small.  Mouth  very  large, 
8  nearly  equal,  the  maxillary  extending  to  below  the  posterior 
the  eye,  its  length  about  half  that  of  the  head ;  preopercular 
3ry  small,  covered  with  the  skin,  forked  at  tii>.  Dorsal  band  of 
larrow,  of  about  8  rows  anteriorly,  2  or  3  posteriorly.  Lateral 
»riorly,  with  small  cirri.  Dorsal  spines  very  slender,  the  first 
rter  than  the  others;  pectorals  reaching  front  of  anal.  Head 
th  5.     D.  IX-16;  A.  13;  V.  I,  3;  scales  about  28  in  a  lougitu- 


1,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  I'M:  type  Scarpcenichlhys  laUralin  Girard. 
d  to  Petms  Artedi,  the  "father  of  Ichthyology,"  the  ahlest  student  of  fishes 
ivier. 

Jull.  Nat.  Mus.  No.  IG 44 
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diual  series.    L.  5  inches.    Bock-pools;  from  Puget  Soimd  to  San  Lais 
Obispo;  not  common. 

(Scorpcenichthya  lateralU  Grd.  Proo.  Acnd.  Nat.  Sci.  Phila.  1854, 145:  Artedims  loferaKt 
Girard,  U.  S.  Pac.  R.  R.  Surv,  Fish.  70:  Artedius  lateralia  Giiiither,  ii,  174.) 

hb.  Top  of  head  imeveu;  iaterorhital  area  conoave. 
0.  Head  with  stellate  scalefl  above. 

1047.  I.  notospilotus  (Grd.)  J.  &  G. 

Olivaceous,  often  tinged  with  purplish,  and  much  variegated;  a  black 
bar  at  occiput;  another  from  middle  of  spinous  dorsal  to  the  axil;  ooe 
under  front  of  second  dorsal  extending  obliquely  forwards ;  one  ander 
posterior  part  of  second  dorsal;  one  on  caudal  peduncle;  bars  and  in- 
terspaces everywhere  finely  reticulated  and  mottled;  lower  parts  dnsky, 
with  brassy  tinge,  often  with  dark  reticulations  around  whitish  spot8; 
branchiostegals  blackish,  with  yellow  tinge;  fins  all  variegated,  tlie 
lower  fins  generally  dusky;  a  black  spot  ocellated  with  orange  between 
first  and  second  dorsal  spines,  sometimes  a  duller  one  between  third 
and  fourth;  a  large  black  spot  between  sixth  and  eighth  spines.    Head 
short  and  broad, its  vertex  depressed;  nuchal  region  with  a  cross-ridge, 
in  front  of  which  is  a  quadrate  depression;  two  blunt  tubercles  behind 
each  eye,  armed  at  tip  with  small  spines;  behind  these  two  others  with- 
out spines,  on  the  occipital  ridges;  each  of  these  spines  with  a  small 
cirrus;  a  small  cimis  above  posterior  part  of  eye;  a  minute  one  on  the 
maxillary;  interorbital  space  deeply  concave,  the  supraocular  ridges 
elevated.     Eye  very  large,  4|  in  head.     Mouth  moderate,  broad,  the 
maxillary  extending  t^  beyond  the  pupil,  its  length  nearly  half  that  of 
the  head;  suborbital  stay  strong;  preopercle  with  a  strong  proeeas, 
bifid  at  tip,  and  with  one  or  more  upward-directed  spines;  below  this 
three  blunt  serrated  processes  or  multifid  spines;  vertex,  temporal  le- 
gion, interorbital  space,  and  opercles  covered  with  small,  detached, 
stellate  scales,  strongly  spinous  at  their  edges;  these  smaller  than  tte 
scales  of  the  dorsal  band.     Head  2^;  depth  4 J.     D.  IX-16;  A.  11  or 
12.     K  10  inches.     Northern  specimens  represent  a  marked  variety, 
the  color  paler,  the  head  more  scaly,  and  the  edge  of  the  preoperde 
without  serrated  processes.     B.  IX-17;  A.  12.     Pacific  coast;  aboih 
daut  at  Santa  Barbara  and  in  Puget  Sound;  not  found  in  rook-poota. 

{Cahjcilepidotus  lateralia  Ayres,  Proc.  Cal.  Acad.  Sci.  1856,  77:  AriMfU 
GrcL  Proc  Acad.  Nat.  Sci.  Phila.  1856, 134,  and  U.  S.  Pao.  B.  B.  Sorr.  Fiah.  71 : 

uotoapilotua  GUuthor,  ii,  174.) 

CO,  Head  without  developed  scales. 

d.  Upper  preopeTQu\&t&\^m<^'\ioo\sj^)\^\.^iroate,    (JmZm.) 
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104§.  I*  hamatns  KiGyor. 

Yellowish,  with  many  brown  spots.  Head  large,  naked;  upj>er  pre- 
Ojierealar  spine  small,  hooked  upwards,  bifurcate;  3  spines  below  it,  two 
of  them  hooked  upwards;  two  blunt  occipital  spines;  vertex  depressed. 
Skin  of  body  above  with  warty  scales  and  small  prickles;  some  rows  of 
bony  scales  from  neck  to  base  of  caudal;  a  series  of  tubercles  along 
lateral  bne;  sides  of  body  with  scattered  scales;  interocular  space 
very  narrow,  its  width  4  in  eye;  dorsals  separated;  pectorals  shorter 
than  head;  no  air-blaiider;  gill-membranes  broadly  joined,  free  from 
isthmus;  no  slit  behind  last  gill.  D.  IX-20;  A.  16;  V.  I,  3.  Arctic 
Seas,  Alaska  to  Spitzbergen. 

(Kroyer,  NaturhUt.  Tidsskr.  i,  253,  1844;  Gttnther,  ii,  172.) 
dd.  Upper  preo][>ercalar  spine  long,  with  5  hooked  processes. 

14MLO*  I.  quadriseriatas  (Lockington)  J.  &  G. 

Pale  olivaceous,  somewhat  mottled;  lateral  line  with  dark  blotches; 
branchiostegal  region  black  in  the  males;  a  black  bar  at  base  of 
caudal;  a  black  spot  at  front  of  spinous  dorsal,  and  one  at  tip  of  the 
last  spine;  pectorals  with  a  dark  spot  at  base;  other  fins  olivaceous, 
little  variegated.  Body  slender,  little  com]>ressed,  tapering  from  the 
shoulders  to  the  slender  tail.  Mouth  moderate,  the  maxillaries  reach- 
ing about  to  middle  of  pupil;  a  pair  of  ridges  on  the  occiput,  each 
ending  in  a  spine,  the  space  between  them  concave;  interocular  space 
very  narrow,  grooved;  upper  preopercular  spine  very  long,  armed  with 
about  5  hooks,  all  but  one  directed  upwards;  below  this  three  8imi)le 
spines.  Head  naked  or  very  nearly  so,  with  conspicuous  mucous  pores 
above  and  a  few  minute  cirri.  Dorsal  fins  separated;  pectorals  broad, 
about  reaching  anal;  ventrals  very  small.  Lateral  line  with  a  series  of 
spinous  plates;  above  it  along  the  back  a  double  series  of  spinous 
plates  placed  at  an  angle,  the  upper  plates  with  the  free  edge  down- 
ward and  backward,  the  lower  plates  with  the  free  edge  upward  and 
backward;  this  band  composed  of  a  single  series  before  and  behind, 
and  not  extending  around  the  dorsal  in  front;  skin  otherwise  perfectly 
smooth.  Head  3^;  depth  6 J.  D.  VIII-13;  A.  12;  V.  1, 3.  L.  3  inches. 
Deep  waters  oflf  San  Francisco;  locally  very  abundant. 

{Ariediiu  qnadriteriatus  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  330.) 

ao.  Spinons  dorsal  fin  deeply  omarginate ;  head  scaly.    (Chitonotus*'  Lookinii^u.) 

*  Liockington,  Proo.  U.  S.  Nat.  Mas.  1681;  141 :  typo  ChUonotus  megaeephalus  Lock. 
iX^^^^f  ^  rough  cloak;  y&ro^,  back.) 
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1030.  I.  megacephalus  (Lock.)  J.  &  G. 

Color  pale  olivaceous  with  darker  cross-bars;  fins  in  the  male,  black- 
ish; ventrals  and  anal  whitish,  unmarked;  eye  dusky  above.  Body 
fusiform;  head  long;  eyes  large,  separated  by  a  very  narrow,  slightly 
concave  interorbital  space;  mouth  large,  the  maxillary  extending  to 
posterior  border  of  eye;  preopercle  with  a  strong  process  armed 
with  3  or  4  upward-directed  and  1  horizontal  point;  below  this  3  other 
spines;  two  or  three  spines  close  behind  eye  on  each  side;  two  occipital 
ridges,  ending  in  spines,  the  space  between  them  concave ;  top  of  head, 
iiiterocular  space,  snout,  upper  part  of  opercle,  and  a  narrow  belt  close 
under  the  eye  covered  with  rough  scales;  lateral  line  with  a  series  of 
quadrate  plates,  their  upper  and  posterior  edges  strongly  serrate,  the 
lower  and  anterior  edges  imbedded ;  above  these  the  back  is  evenly  cov- 
ered with  smaller  scales,  the  lower  and  anterior  part  of  each  scale  im- 
bedded, and  the  upper  edge  strongly  toothed;  5  to  8  rows  of  these 
scales;  a  narrow  naked  area  at  ba^  of  dorsal.  Dorsal  spines  slender, 
the  first  usually  longer  than  head,  reaching  past  front  of  soft  dorsal 
when  depressed;  the  second  and  third  spines  progressively  shortened; 
the  4th  higher  than  third,  the  membrane  between  third  and  fourth  deeply 
emarginate;  second  dorsal  high;  pectorals  reaching  past  front  of  ani^: 
veuti-als  to  vent;  anal  papilla  very  large;  no  conspicuous  cirri.  Head 
2f ;  depth  5^.  D.  Ill,  VII-15;  A.  15;  V.  I,  3;  Lat.  1.  38.  L.  6  inches. 
Off  San  Francisco,  in  deep  water,  locally  abundant;  possibly  a  variety 
of  the  next. 

{Chiionotus  inegacephalua  Locklngton,  Proc.  U.  S. Nat.  Mus.  1881,  141.) 

1031.  I.  pugettensis  (Steind.)  J.  <&  G. 

Coloration  of  the  preceding.    Body  slender,  stouter  than  in  J.  mega- 
cephnlus;  head  shorter  and  broader;  the  mouth  also  shorter,  themaxO- 
lary  not  reaching  posterior  margin  of  eye;  interorbital  space  extremely 
narrow,  narrower  than  in  J.  megacephaltis ;  squamation  and  armatorecrf 
head  and  body  precisely  as  in  J.  megacephalua.    Dorsal  lower  than  in/. 
megacepJmltiSj  the  first  dorsal  less  deeply  notched;  the  first  spine  little 
higher  than  the  second,  its  tip  not  reaching  to  the  end  of  the  fin,  its  toftikl 
length  less  than  half  that  of  the  head;  soft  dorsal  high,  higher  than  flnt 
dorsal  spine.    Head  3;  depth  4§.    D.  Ill,  VII-16 j  A.  16;  Y.  ]^ 3;  Lit L 
37.    L.  6  inches.    Puget  Sound. 

(Artediua  pugettenm  Steindachner,  Ichth.  Beitrage,  y,  133.) 
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**  Skin  naked,  smooth. 

1.059.  I.  'UDCinatus  (Reinh.)  Kroyer. 

Olivaceous,  mottled  and  barred  with  darker,  above  and  on  fins.  Head 
broad;  lower  jaw  included;  palatine  teeth  well  develoi)ed;  maxillary 
extending  to  opposite  middle  of  pui)il.  Eyes  very  large,  separated  by 
a  narrow  ridge;  occiput  with  two  blunt  ridges,  in  front  of  which  the 
vertex  is  concave;  upper  preopercular  spine  large,  strongly  hooked 
upward,  more  than  half  length  of  eye;  downward-directed  spine  on  pre- 
opercle  long  and  sharp ;  skin  perfectly  smooth.  Pectorals  reaching  front 
of  anal;  spinous  dorsal  rather  high;  vent  midway  between  snout  and 
middle  of  caudal.  Head  3;  depth  4J.  D.  VIII-13;  A.  11.  L.  4  inches. 
Cape  Cod  to  Greenland,  in  deep  water;  abundant. 

{Cottus  undnatus  Reinh.  Vid.  Selsk.  Natur.  og  Math.  Af haudl.  1833, 44 :  CentHderm- 
ichihyi  uMdnatuB  Giinther,  ii,  172:  Icelus  unoinatua  Kroyer,  Xaturh.  Tidsskr.  1644,  253.) 

1058.  I^  (f )  Mcornls  (Reinh.)  J.  &  G. 

Occiput  with  two  acute  points;  four  preopercular  spines,  the  upper- 
most of  which  is  bifurcate.  Skin  not  described.  D.  VIII-15;  A.  14. 
Greenland.    ( Qunther. ) 

(Coitus  hicamis  Reinh.  Vidensk.  Selsk.  Natur.  og  Math.  Afh.  viii, Ixxxv :  Centriderm' 
ickikyg  bicomii  Gttnther,  ii,  172.) 

866.— IJBANIDIIA  Dekay. 
Miller's  Thumbs. 

{Coitus  and  Cotiopsis  Girard.) 

(Dekay,  New  York  Fanna,  Fish.,  1842,  61:  type  Uranidea  quiescens  jyekay  =  Coitus 
gracilis  Heckel.) 

Fresh-water  sculpins.  Body  fusiform.  Head  feebly  armed,  the  pre- 
opercular spines  covered  by  the  skin;  skin  smooth  or  very  nearly 
so;  vilUform  teeth  on  jaws  and  vomer,  none  on  palatines.  Gill- 
openings  separated  by  a  wide  isthmus,  over  which  the  tnembranes  do 
not  form  a  fold;  no  slit  behind  fourth  |^11.  Branchiostegals  6.  Dorsals 
nearly  or  quite  separate,  the  first  of  6-9  slender  spines;  ventrals  I,  3, 
or  I,  4.  Fishes  of  small  size,  inhabiting  clear  waters  in  the  northern 
parts  of  Europe,  Asia,  and  America.    The  species  are  extremely  nu- 

*Thi8  species  should  fomi  the  type  of  a  distinct  genus  if  the  current  genera  of  this 
group  are  to  he  recognized.  The  Japanese  genus  Centridermichihys  Bich.  to  which 
this  species  and  many  others  of  our  Cottoids  have  hoen  referred,  differs  from  /.  unci- 
natus  in  having  the  slit  hehind  the  last  gill  developed,  and  the  gill-memhranes  fully 
united  to  the  isthmus. 


694      CONTRIBUTIONS   TO   NORTH  AMERICAN   ICHTHYOLOGY ^IV. 

merous,  and  are  very  difficult  to  distinguish,  all  being  very  similar  in 
form  and  coloration.    The  relations  of  this  genus  to  Coitus  are  very 

close,    (uupavdq^  the  sky  5  etdufj  to  look.) 

a.  Palatines  with  teoth ;  ventrals  I,  4  (except  in  1059). 

b,  Preopercular  spine  large,  strongly  hooked;  skin  above  with  coarse  prickles. 

{Tauridea*  Jordan  <&  Rice.) 

1054.  V.  spilota  Cope. 

Olivaceous,  finely  speckled  and  mottled  with  darker;  belly  white; 
fins  mottled.  Body  contracted  at  front  of  anal,  subterete  posteriorly. 
Head  very  broad  and  flat;  no  occipital  prominences;  preopercular  spine 
extremely  large,  as  long  as  eye,  hooked  upward;  below  it  are  three 
small  spines  directed  downwards;  subopercular  spine  strong;  space 
above  lateral  line  behind  head,  covered  with  small  stiff  prickles,  coarser 
than  in  U.  aspera  and  farther  apart,  slightly  hooked  backward;  no  spines 
behind  axil;  isthmus  broad,  the  gill-membranes  fully  joined  to  it,  not 
forming  a  fold.  Head  3f ;  depth  ^.  D.  VIII-17;  A.  12.  Great  Lakes, 
in  deep  water,  and  northward  to  Hudson's  Bay. 

( Uranidea  spilota  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  82:  CotfopsU  rteei  Kelson, 
Bull.  Ills.  Mas.  Nat.  Hist.  1876:  Tauridea  spilota  Jordan,  Man. Vert.  £. U.S. 255:  CM- 
topsis  spilotus  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  81 ;  Bean,  Proc.  U.  8.  Nat 
Mus.  1881,  127;  specimens  from  near  Hudson's  Bay,  said  to  have  no  palatine  teet^) 

hh.  Preopercular  spine  small,  more  or  less  perfectly  concealed  in  the  skin. 

c.  Skin  almost  everywhere  villous.    {Cottopsis\  Girard.) 

105«l.  U.  aspera  (Rich.)  J.  <&  G. 

Grayish  olive,  much  mottled   and  barred;   fins  finely  variegated; 
usually  a  large   black  blotch  on  posterior  part  of  spinous  dorsal 
Body  rather  stout,  compressed  behind.     Head  rather  broad,  traos- 
versely  convex;  opercle  and  preopercle  with  the  usual  spines,  all  small 
and  nearly  concealed  in  the  skin;  interorbital  space  broad  and  flattJafa, 
broader  than  eye  (in  adults) ;  skin  covered  with  small  dose-set  prickles, 
ibrming  a  villous  covering,  the  prickles  smaller,  stiffer,  and  more  cloady 
set  than  in  the  next  species ;  head,  belly,  caudal  peduncle,  and  apace 
along  dorsal  smooth,  or  nearly  so;  pectorals  reaching  anal;  ventrali, 
I,  4,  nearly  reaching  vent;  dorsal  spine  slender;  lateral  line  complete, 
angularly  bent  below  last  rays  of  second  dorsal.     Head  3;  depth  4}^ 
D.  X-21;  A.  18.     L.  10  inches.     Streams  west  of  the  Sierra  Nevada 

'Jordan  <&  Rice,  Man.  Vert.  £.  U.  S.  ed.  2,  1878,  255:  type  Coiky^  rMi  Nflboa. 
(rrtf/jor,  cow;  ez^ea,  appearance.) 

f  Girard,  Proc.  Boat.  Soc.  Nat.  Hist,  iii,  303, 1850:  type  Cotl%9  tupmr  Rich,  (xorro^ 
Cottus;  dipii,  appearance.^ 
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and  Cascade  Moontams;  abundant;  specimens  from  the  Sacramento 
Biver  (var.  parvus)  smaller  in  size,  paler  in  color  and  with  the  interor- 
bital  space  concave,  narrower  than  eye. 

(Coitus  asper  Rich.  Fauna  Bor.-Amvr.  Fish.  295,  1836:  Trachi^ermu8  riohardsoni ; 
Heckd,  Ann.  Wiener  Mas.  1840,  1(52:  Centridermichthys  aaper  Glinther,  ii,  170:  Col- 
topgia  anper  Grd.  U.  S.  Pac.  E.  E.  Snrv.  Fish.  51 :  Cottopsia  parvus  Girord,  Proc.  Acad. 
Nat.  Sci.  Phila.  1854,  144:  Centridermichthys  parvus  Gttnther,  ii,  170.) 

1056.  v.  semiseabra  (Cope)  J.  &  G. 

Olivaceons,  barred  and  spotted  as  in  other  species;  fins  mottled; 
spinous  dorsal  pale  at  base  and  tip,  with  a  median  broad  black  band; 
two  dark  blotches  at  base  of  caudal.  Form  of  U.  aspera,  but  slenderer. 
Skin*  of  top  of  head  and  entire  body,  except  lower  part  of  caudal  pe- 
duncle, thickly  covered  with  papillae;  those  of  anterior  and  upper  parts 
of  body  each  tipped  with  a  spine,  many  of  those  on  head  with  median 
pores;  top  of  head  with  a  median  lengthwise  depression.  Head  nar- 
rowed anteriorly,  the  maxillary  extending  to  beyond  pupil;  opercular 
and  preopercular  spines  as  in  U.  aspera;  lateral  line  not  complete; 
spinous  dorsal  low;  soft  dorsal  and  anal  high;  caudal  long;  pectorals 
about  reachiug  anal;  ventrals  rather  broad,  reaching  half  way  to  anal. 
Eye  4i  in  head.  Head  3J;  depth  4^.  D.  VII-18;  A.  14;  V.  1, 4.  L.  4 
inches.    Fort  Hall,  Idaho  {Cope),    Utah  Lake  {Jordan), 

(Cottopsis  semiscaber  Cope,  Hayden's  Survey,  Montana,  for  1871-^2,  476:  Cottopsis 
0emiscaher  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  459.) 

cc  Skin  smooth,  or  prickly  in  or  behind  the  axil  only.    {Potamocottusi  Gill.) 

1057.  U.  grulosa  (Grd. )  J.  <&  G. 

Olivaceous,  variously  mottled  and  barred;  fins  clouded  with  darker. 
Form  rather  robust.  Mouth  moderate,  the  maxillary  reaching  to  pupil; 
palatine  teeth  evident.  Eyes  small,  little  wider  than  the  interorbital 
space;  preopercular  spine  short;  spinous  dorsal  low;  pectoral  fins 
about  reaching  anal;  ventrals  I,  4,  not  to  vent.  Head  3;  depth  5.  D. 
lX-21;  A.  15-17  (Washington);  D.  VIII-20;  A.  18  (California).  L.  6 
inches.  Elvers  from  California  to  British  Columbia;  not  rare.  Cali- 
fornia examples  have  the  axillary  prickles  developed  as  usual  in  U.  rich- 
ardsoni;  all  of  them  within  the  space  covered  by  i)ectorals  when  de- 
pressed. Specimens  from  Vancouver's  Island  and  about  Port  Town- 
send  have  these  prickles  forming  a  considerable  band,  and  extending 


•  ''Skin  prickly  ahove  the  lateral  line;  smooth  below  it  posteriorly."    (Cope.) 
tGilly    Proc.    Boat.   Soc.   Nat.    Hist,  viii,  40,  1861:   type  Coitus  punctulaius  Gill. 
(KoraMoif  river;  xoTTo^f  sculpin.) 
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backward  on  both  sides  of  the  lateral  line  to  the  middle  of  the  second 
dorsal,  the  band  narrower  and  the  prickles  smaller  posteriorly. 

{Cotiopsis  gulo8V8  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  129:  Centndamkkikft 
gulosus  GiiDther,  ii,  170.) 

10«I8.  U.  punctnlata  (Gill)  Cope. 

Light  olivaceous;  body  covered  with  small  black  spots,  which  become 
larger  and  more  scattered  behind;  soft  dorsal,  pectorals,  and  caodal 
thickly  spotted;  spinous  dorsal  without  dark  blotch.  Head  long  and 
wide.  Mouth  quite  large;  maxillary  reaching  past  front  of  orbit; 
preopercular  spine  strong,  directed  obliquely  backward  and  upward. 
Head  3;  depth  5.  B.  Vni-17;  A.  13.  {Oill.)  Bridger's  Pass;  distin- 
guished from  the  other  species  by  the  speckled  coloration. 

(Potamocottus  punctulatus  Gill,  Proc.  Bost.  Soc.  Nat.  Hint.  1861,  40,  and  in  Ichth. 
Capt.  Simp.  Expl.  1876,  402.) 

1099.  IT.  bendirei  (Bean)  J.  &  G. 

« 

Uniform  dark  brown  above,  lighter  below.  Maxillary  extending  just 
beyond  front  of  eye;  eye  4  in  head;  preopercle  with  4  spines,  the  upper 
one  half  as  long  as  the  eye.  Pectorals  reaching  origin  of  anal;  ven- 
trals  not  to  vent.  Depth  4.  D.  VIII-16;  A.  12;  V.  1, 3.  Walla-Walla, 
Wash.    {Bean.) 

{Potamooottus  bendirei  Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  27,) 

1060.  v.  lichardsoiii   (Agassiz)  J.  &  G.—Miller'a  Thumb;  Blob;   Muj/U-jaw; 
Pull-head, 

Olivaceous,  more  or  less  barred   and  speckled  with  darker;  fins 
mostly  barred  or  mottled.     Body  slender  or  stout,  tapering  regularly 
backward  to  the  tail;  vertex  somewhat  depressed;  interocular  space 
with  a  groove ;   preopercle  with  a  short  sharp^  spine,,  little  hooked, 
directed  backwards  and  upwards,  mostly  covered  by  the  skin ;  beloir 
this  are  2  smaller  concealed  spines;  subopercle  with  a  stoutish  spine, 
directed  forwards.    Skin  smooth,  except  the  region  immediately  behind 
the  pectorals,  which  is  beset  with  very  small  sharp  prickles  which  are 
sometimes  obsolete;  lateral  line  conspicuous,  continuous  or  internipted 
behind;  first  dorsal  low  and  feeble;  pectoral  fins  large,  their  length 
nearly  equal  to  that  of  the  head,  their  tips  usually  reaching  beyond  tlie 
origin  of  the  sotit  dorsal;  ventral  fins  moderate;  isthmoB  very  broad, 
the  gill-membranes  not  forming  a  fold  across  it.    Head  3^;  depth  4-4 
D.  VI  to  VIII-16  or  17;  A.  about  12;  V.  I,  4.    L.  3-7  inches.    Middle 
and  Northern  States,  abounding  in  all  clear  rocky  brooks  and  takai| 
extending  southward  along  \.\i^  M\^^^\iv^\A  Mabama» 
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Note. — As  hero  understood,  a  wido-sprcad  and  abundant  Rpecies,  varying  in  dif- 
ferent regions,  as  is  the  case  with  most  non-minatory  species.  In  this  as  in  others 
of  similar  range,  the  inhabitants  of  each  stream  may  show  local  peculiarities.  A 
iinmbor  of  these  forms  have  received  from  Dr.  Girard  specific  names,  which  are 
accompanied  by  detailed  descriptions.  Large  collections  of  the«e  fishes  show  that 
numenms  similar  *' species^*  still  exist  nndescribed,  as  it  is  a  rare  thing  to  find  a  spcci- 
men  which  exactly  agrees  in  all  respects  with  any  of  the  species  in  Dr.  Girard's 
•'Monograph  of  the  Fresh- Water  Cottoids."  The  following  forms,  of  all  of  which  the 
writers  have  specimens,  may  possibly  be  recognized  as  **  varieties,'*  but  of  their  com- 
plete intergradation  we  have  no  doubt : 

Var.  richardaoni  (Ag.)  is  rather  slender,  with  the  vent  rather  more  posterior  than 
usual,  placed  midway  between  the  snout  and  the  tip  of  the  caudal ;  in  the  others  it  is 
nearly  midway  between  the  snout  and  the  middle  of  the  caudal.  Wibconsin  to  Lake 
Superior. 

(Cottus  richardaoni  Agassiz,  Lake  Superior,  1850,  300:  Cottaa  ricliardaoni  Girard, 
Monograph  Fresh-Water  Cottoids  N.  A.  39:  Cottua  richardaoni  Giiuther,  ii,  K&  ) 

Var.  bairdi  (Girard)  is  small  and  slender,  with  the  spinous  dorsal  very  low,  and  the 
palatine  teeth  less  developed  than  in  the  other  forms.    Cayuga  Lake,  N.  Y.,  to  Ohio. 

{Cottua  bairdii  Girard,  Proc.  Aiuer.  Assoc.  Adv.  Sci.  ii,  1850, 410,  and  Mon.  Cott.  44.) 

Var.  wilaoni  (Grd.)  is  rather  stouter,  with  stronger  palatine  teeth,  and  with  some  of 
the  uppermost  of  the  pectoral  rays  bifurcate,  these  being  entire  in  the  others.  Ohio 
Valley,  Pennsylvania,  and  Indiana. 

{Cottua  wilaoni  Grd.  1.  c.  42.) 

Var.  alvordi  Grd.  is  short  and  chubby,  with  the  first  dorsal  rather  high,  and  joined 
by  membrane  to  the  second  more  tbun  in  other  forms.  Common  in  Wisconsin  and 
Michigan. 

(Cottaa  ahordi  Grd.  1.  c.  46.) 

Var.  uuindionaZiA  (Grd. )  is  rather  robust,  with  the  dorsal  fins  scarcely  connected, 
and  the  month  rather  larger,  the  maxillary  extending  to  opposite  posterior  border  of 
eye;  the  preopercular  spine  is  sharp  and  directed  well  upward.  Pennsylvania  to 
Korth  Candina,  along  the  Alleghanies;  abnudant. 

{Cottua  mcridionalis  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  ii,  1850, 410,  and  1.  c.  47.) 

Var.  zophcra  (Jor.)  is  slender  and  very  dark  in  color,  and  more  con8i)icuously  varie- 
gated ;  the  first  dorsal  high ;  the  palatine  teeth  well  developed.     Alabama  River. 

{Potaniocottua  zopherna  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187G,  320.) 

Var.  carolince  (Gill)  is  a  very  large  form,  rather  robnst,  reaching  a  length  of  nearly 
six  inches,  without  axillary  prickles,  and  with  the  palatine  teeth  well  developed. 
Tho  lateral  lino,  as  in  the  other  forms,  is  sometimes  continuous  and  sometimes  inter- 
mpted.  It  abounds  in  the  limestone  region  from  Indiana  to  Tennessee,  and  is  fre- 
quently fonnd  in  caves. 

(  Potamocottiia  Carolina  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.  1861, 40:  Potamooottua  Carolina 
Gill,  Simps.  Kept.  Ichth.  Utah,  1877,  403.) 

1061.  IT.  nrhccleri  Cope. 

Body  slender,  entirely  smooth.  Head  not  broad;  maxillary  reaching 
papil.  Lateral  line  deflexed  below  dorsal.  Eye  large,  5  in  head;  isth- 
mus as  wide  as  distance  from  pupil  to  snout;  preopercular  spine  strong. 
Pectoral  longer  than  bead,  reaching  past  front  of  anal,  longer  tliaa 
uaual  in  V.  ricliarclsoni.    Head  3;  depth  0'^.    D.  Yll-Vi-,  K,V2»^  ^  .^.t^^ 
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its  rays  all  simple.    Utah  and  Western  Colorado,  abuudant;  not  evi- 
dently different  from  the  preceding. 

(Uranidea  wheeleri  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  138:    Uranidea  vkeeieri 
Cope  &  Yarrow,  Zool.  WhtHiler's  ExpL  W.  100th  Mer.  v,  696,) 

aa.  Palatine  teeth  obsolete.     ( Uranidea,) 

c.  Ventral  rays  I,  4. 

1069.  U.  coirnata  (Rich.)  J.  &  6. 

Apparently  similar  to  the  European  Uranidea  gobiOj  and  distin- 
guished from  most  of  the  American  species  by  having  the  ventaral  rays 
1,4.  Skin  smooth;  pectorals  as  long  as  head;  preopercolar spine  funall 
ciuvved  upwards.  D.  VIII-18;  A.  14.  Great  Bear  Lake  (JStc/Mtrdbon); 
perhaps  the  same  as  the  next. 

{Cotius  cognatus  Richardson,  Fauna  Bor.-Amer.  ill,  1836,40:  Cotius  oognatu9  Ghrta^ 
1.  o.  41,  and  GUnther,  ii,  157.) 

1063.  U.  minuta  (Pallas)  J.  &  G. 

Olivaceous,  finely  variegated  and  speckled;  tins  above  speckled. 
Body  long  and  low,  little  compressed.  Head  rather  small,  wider  than 
deep.  Mouth  short,  comparatively  small,  the  maxillary  extending  little 
beyond  front  of  orbit;  mandible  included;  preopercular  spiuo  8harp, 
straight.  First  dorsal  low,  the  spines  nearly  even;  pectorals  reaching 
about  to  vent;  ventrals  not  to  vent;  skin  entirely  smooth.  Head  4; 
depth  4^.  D.  VIII-19;  A.  14;  V.  I,  4;  Lat.  1.  36.  L.  5  inches.  Aleu- 
tian Islandjs.    Perhaps  a  variety  of  the  European  U.  gobto. 

{CotioH  minutuB  Pallas,  Zoogr.  Rosso. -Asiat.  iii,  145,1811-1831:-  Uranidea  microeioms 
Lockington,  Proc.  U.  S.  Nat.  Mus.  lrJ80, 58:  not  Coitus  nUcroatcmus  Heckel.) 

00    Ventral  rays  1, 3. 

d.  Anal  rays  14  or  15. 

1064.  v.  marg^inata  Bean. 

Olivaceous,  blotched,  the  fins  punctulate ;  first  dorsal  dark,  with  a 
distinct  pale  margin.  Body  stoutish.  Head  broad,  slightly  depressed; 
maxillary  reaching  to  anterior  third  of  orbit;  preopercular  spine  short, 
bluntish;  below  this  one  or  two  smaller  ones;  vent  nearer  base  of 
caudal  than  snout.  Head  3;  pectoral  4  in  length;,  ventrals  6.  D.  YII 
or  VIII-18  or  19;  A.  15;  V.  I,  3.    Walla  Walla,  Washington.     (Bern.) 

(Bean,  Proc.  U.  8.  Nat.  Mus.  1881, 28.) 
106«l«  IT.  viscosa  (Raid.)  Jor. 

Olivaceous,  variegated,  the  spinous  dorsal  edged  with  orange  in  lift; 
Su8  mostly  barred.  Body  rather  stout;  mucous  pores  on  head  QDOsn- 
ally  numerous.    Moutti  ^mvAV,  TSi^^\X\s«r3  wwSoxxi^  tsmA^   of  cyej  pw- 
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ocular  spine  Mate,  extremely  short,  directed  obliquely  upwards;  isth- 
mus rather  narrow;  first  dorsal  low,  slightly  couuected  with  secoud; 
pectorals  shorter  than  head,  reaching  second  dorsal.  Head  3^  in 
length;  depth  4|.  D.  VI-18;  A.  14;  V.  I,  3.  Pennsylvania  and 
Maryland. 

(Cottu9  viscosus  Haldeman,  Sappl.  Monogr.  Limnea  1842,  3:  Cottus  vUeotus  Girard, 
L  c.  51.) 

dd.  Anal  rays  11  or  12. 

I066.  IT.  grracilis  (Heckel)  Piitn. 

Olivaceous,  mottled,  upper  edge  of  spinous  dorsal  red  in  life.  Body 
rather  slender,  fusiform;  preocular  spine  moderate,  concealed.  Mouth 
rather  large,  the  maxillary  reaching  nearly  to  the  pupil;  pectorals 
reaching  front  of  anal;  veutrals  about  to  vent.  Head  3^;  depth  5. 
D.  VIII-16;  A.  12.  Streams  of  New  England  and  New  York;  not 
rare. 

(Coitus  gracilis  Heckel,  Ann.  Wien  Mas.  ii,  148, 1837:  Cottus  grcudlis  Girard,  1.  c.  49: 
Cottus  gobio  AjreSj  Boat.  Joaru.  Nat.  Hist,  v,  121,  1845:  Uranidea  quiescens  De  K.  New 
York  Fauna,  Fish.  1642,  61.) 

1067.*  U.  irobioides  (Girard)  Jor. 

Similar  to  the  preceding,  but  larger  and  more  robust,  thfi  mouth 
larger,  reaching  to  beyond  the  Une  of  the  pupil,  and  the  pectorals 
short,  not  quite  reaching  anal;  preopercular  spine  stout,  curved  sud- 
denly upwards.  Head  3J;  depth  4f.  D.  VII-17;  A.  12.  L.  4  inches. 
Tributaries  of  Lake  Cham  plain.  {Oirard.)  Probably  a  variety  of  U. 
gracilis. 

{Cottus  gobioides  Girard,  Proc.  Amor.  Assoc.  Adv.  Set.  1850,  41,  and  1.  c.  55.) 

1068.  U.  boleoides  (Girard)  Jor. 

Slender,  sub-fusiform.  Mouth  rather  large,  the  maxillary  extending 
to  opposite  the  pupil ;  preopercular  spine  acute,  directed  obliquely  up- 
wards; isthmus  narrow.  Fins  larger  than  iji  any  other  species;  pec- 
torals reaching  fourth  ray  of  anal.  Head  3J;  depth  5^.  D.  VIlI-17; 
A.  11.    L.  34  inches.    Connecticut  Valley  in  Vermont.     {Girard,) 

{Cottus  holeoides  Girard,  Proc.  Amer.  Assoc.  Adv.  Set.  1850, 411,  and  1.  c.  56:  Cottus  bo- 
Uoides  Giinther,  ii,  159.) 

1069.  V.  franklini  (Agass.)  Jor. 

Olivaceous,  mottled;  both  dorsals  and  anal  with  a  broad  dark  bar 
on  the  distal  half;  pectorals  and  caudal  broadly  blotched  with  dusky. 
Jaws  equal;  preopercular  spine  stout,  short,  pretty  strongly  hooked  up- 
wards and  inwards;  first  dorsal  rather  high,  not*  ni\ie\i\o'^^\  >i\i'^\i'^'idi^- 
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ond;  pectorals  short,  not  reaching  anal;  axil  prickly,  as  in  species  of 
Coftopsis.  Head  3J;  depth  5.  t>.  VlII-17;  A.  11  or  12.  Great  Lakes, 
mostly  in  deep  water. 

(Coitus  franklini  AgSMaiZf  Lake  Superior^  1850,  303:  Coitus  franklini  Girard,  1.  c.  53: 
Coitus  franklinii  GUnther,  ii,  158:  ?  Coitus  formosus  Girard,  1.  o.  58:  Uranidea  kumlieni 
Hoy,  MSS. ;  NelsoD,  Bull.  Ills.  Miis.  Nat.  Hist.  1876,  41:  Uranidea  kumlienii  Jordan, 
Proo.  Acad.  Nat.  Sci.  Phila.  1877,  64.) 

1070.  v.  hoyi  Pntnam. 

Grayish  olive,  speckled  and  barred.  Body  rather  slender.  Female 
with  the  anterior  parts  of  body  and  region  above  lateral  line  covered 
with  sparse  prickles;  male  apparently  smooth.  Head  narrowed  for- 
wards; jaws  narrow,  aboat  equal;  maxillary  reaching  front  of  papil; 
preopercolar  spine  prominent,  longer  than  pnpil,  aharp,  almost 
straight,  directed  backwards  and  bat  little  upwards;  below  this  is 
another  sharp,  prominent  spine,  also  nearly  straight,  directed  jmrtly 
downwards;  1  or  2  minute  concealed  spines  still  lower;  pectoral  fins 
reaching  vent.  D,  VI-15;  A.  11;  V.  I,  3.  L.  barely  2  inches.  Lake 
Michigan,  in  deep  water;  the  smallest  species,  well  distinguished  by 
its  preopercular  spine. 

(Putnam  MSS.  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  1876, 41;  Jordau,  Proc.  Acad.  Nat. 
Sci.  Pliila.  1877,  63.) 

867.— COTTUS*  Linnaeus. 
(Acanthocottus  Girard.) 
(Art«di;  Linnaeus,  Syst.  Nat,:  type  Coitus  scorpius  L.) 

Body  rather  slender,  subfasiform,  covered  with  thick  skin,  in  which 
are  sometimes  imbedded  prickly  plates,  especially  along  lateral  line;  de- 
ciduous granular  tubercles  also  sometimes  present,  but  no  tme  scalt^ 
Head  lart;e.  Mouth  terminal,  large,  the  lower  jaw  included;  villifonn 
teeth  on  tbe  jaws  and  vomer,  none  on  the  palatines;  suborbital  stay 
strong;  preopercle  with  2  strong  straight  spines  above  directed  back* 
ward,  and  1  below  directed  downward  and  forward;  opercle,  nasal 


*  Coitus  mertensi  Cuv.  &  Val. 

Yellowish,  with  dark  marhliugs;  spines  of  first  dorsal  rather  strong;  head  smooth; 
point  of  preopercle  not  reaching  opercle.  D.  VllI-15;  A.  12;  C.  10;  P.  18,  Kamt- 
Bchatka.     (Cuv,  ^*  Val.) 

(Cuv.  &  Val.  iv,  4%,  from  a  drawing.) 

Coitus  marmoratus  Cuv.  &  Val. 

Brownish,  &c.^  much  marbled;  fins  variegated;  first  dorsal  with  a  laigeblaekqioi; 
2  strou<r  spines  before  the  eye;  2  short  spines  on  the  preopercle;  a  rather  atitntf  ipiM 
on  opercle;  dorsal  spines  rather  strong.     D.  yiII-14;  A.  12;  C.  14.     KamtMbttkii 
(Cuv.  if-  Val.) 
(Cuv,  &  Val.  iv,  407,  from  o^  (kii.m\i\^.^ 
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bones,  orbital  rim,  and  shoulder  girdle  usually  armed;  gill- membranes 
forming  a  fold  across  the  rather  narrow  isthmus;  slit  behind  last  gill 
«mall  or  wanting,  often  reduced  to  a  mere  pore;  vertebrsB  about  28. 
Branchiostegals  mostly  6.  Dorsal  fins  2,  separate,  the  first  short,  its 
spines  rather  slender;  ventral  rays  usually  I,  3.  Species  numerous  in 
the  seas  of  northern  regions,  (zwtto?,  the  ancient  name  of  Uranidea 
gobio,  from  xoTroq^  head.) 

a.  Head  with  small  tentacles;  lateral  line  with  distinct  plates. 
1071*  €•  bubalis  Eaphraseu. — Father 'laaher. 

Colors  variegated,  the  dark  markings  sometimes  red.  Head  broad, 
depressed,  covered  with  soft  skin,  in  which  are  many  mucous  pores; 
maxillary  reaching  past  middle  of  orbit;  upper  preopercular  spine 
straight,  slightly  longer  than  eye;  opercular  spine  granulated  at  base; 
small  cirri  above  eye  and  elsewhere  on  head ;  usually  one  on  end  of 
maxillary;  cranial  bones  mostly  covered  by  skin;  lateral  line  with 
some  bony  plates,  which  are  most  distinct  .anteriorly;  these  are  very 
much  smaller  than  in  Enophrys  bison;  interocular  space  ver>'  narrow, 
its  ridges  continuing  backward,  seiTated,  each  ending  in  a  sharp  spine; 
no  trace  of  slit  behind  last  gill;  spinous  dorsal  low;  anal  small;  pecto- 
rals reaching  front  of  anal;  ventrals  moderate.  Head  2§;  depth  3§. 
D.  VlII-12;  A.  9;  Vertebrae  12  + 17.  Arctic  Europe;  said  to  stray  to 
Greenland. 

(Enphrasen,  Nya  Schwed.  Abhandl.  1786,  64;  GUnther,  il,  164;  D«y,  Fish.  Gt.  Brit. 
Ireland,  1880,  51. ) 

aa.  Head  without  tentacles;  lateral  line  unarmed  or  with  concealed  plates. 

1079«  €•  octodecimsplnosus  Mitch. 

Olivaceous,  with  transverse  dark  bars,  paler  below;  fins  barred  and 
mottled;  ventrals  plain.  Body  very  slender,  tapering  backward  to 
the  long  and  slender  caudal  peduncle.  Head  long  and  narrow;  mouth 
moderate;  maxillary  not  extending  past  eye,  2^  in  head.  Upper  pre- 
opercular spine  extremely  long,  longer  than  eye,  extending  beyond  tip 
of  opercular  spine,  its  length  more  than  4  times  that  of  the  spine  below 
it;  a  strong  Ri)ine  at  upper  posterior  margin  of  orbit  directed  upward 
and  backward;  occipital  ridges  long,  low,  converging  behind,  each 
ending  in  a  similar  spine.  Vertex  nearly  flat.  Eye  very  large,  as  long 
as  snout,  4 J  in  head,  much  wider  than  iuterorbital  space;  nasal  sinuf^s 
sharp.  Skin  usually  without  rough  tubercles;  lateral  line  with  a  series 
of  partly  concealed  plates.  Spinous  dorsal  higher  than  soft  dorsal^ 
the,  spines  strong,  the  longest  nearly  half  \niaOL',  ^^iViXoxvA^  ^^^aajJ^m;^^ 
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anal;  ventrals  not  to  vent;  uo  trace  of  slit  behind  last  gill.  Head 
2^5  depth  5^.  D.  IX-lSj  A.  14;  V.  I,  3.  Atlantic  coast;  rather  com- 
mon northward. 

(Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  380,  1815;  GUnthcr,ii,  163:  AeantkoeoHma 
firginianua  Storer,  Hist.  Fish.  Mass.  28.)    , 

1073*  C«  flBnens  Mitchill. — Gruhhy. 

GrayiHh  olive,  much  variegated  with  darker;  no  distinct  paler  spots; 
back  and  sides  with  broad,  dark,  irregular  bars;  all  the  fins  barrecl; 
mandible  mottle<l;  belly  pale.  Head  rather  broad;  maxillary  2J  in 
head,  reaching  to  just  beyond  pupil;  supraocular  and  occipital  ridges 
prominent,  ciich  with  a  low,  bluntish  spine;  nasal  spines  moderate; 
upper  preopercular  spine  shorter  than  eye,  nearly  twice  len^h  of  the 
next  spine,  about  reaching  middle  of  opercle.  Lateral  line  complete; 
sides  with  scattered  concealed  plates.  Dorsal  spines  rather  low,  higher 
than  the  soft  rays ;  pectorals  reaching  anal ;  no  trace  of  slit  behind  last 
gdl.  Head  2^;  depth  4.  D.  IX-13;  A.  10;  V.  1, 3.  L.  6  inches.  Coast 
of  Southern  New  England  and  New  York;  oui*  smallest  species;  com- 
mon in  seaweeds  near  shore. 

(Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  1815,  380;  Goode  &  Bean,  Bull.  Essex 
lust.  1879,  13:  Co«i«  mi/cAi«i  Giinther,  ii,  164.) 

1074.  €•  scorpioldes  Fabricins. 

Very  dark,  finely  mottled  with  paler;  fins  dusky,  with  paler  spots; 
anal  and  ventral  fins  with  the  pale  spots  larger.  Body  stoatish,  tail 
slender.  Head  very  short;  jaws  short,  the  maxillary  reaching  the 
middle  of  the  large  eye;  top  of  head  concave  between  the  two  occipital 
ridges;  preopercular  spines  quite  short;  opercular  spine  almost  obsolete. 
Skin  nearly  smooth.  Isthmus  narrow,  the  fold  across  it  very  narrow; 
no  trace  of  slit  or  pore  behind  the  last  gill.  Dorsal  fins  slightly  joinedf 
the  spines  slender;  pectorals  reaching  vent.  Head  3;  depth  4|.  D. 
X-17;  A.  12;  Y.  1, 3.    Arctic  regions  of  America;  Greenland  to  SiberiiL 

(Fabr.  Fanua  Grocnl.  157,  1780;  Bean,  Bull.  U.  S.  Nat.  Mas.  xv,  122;  Ltttken  Aft. 
Vidensk.  Meddels.  Kjobenh.  187G,  12:  Cottus  pachifpus  Q\3in\\ier,  M,  161.) 

1075.  €•  scorplus  L. 

Dark  olivaceous,  mottled  with  paler;  fins  dusky,  with  paler  spots. 
General  characters  of  the  subsi>ecies  groenlandicus,  from  which  it  dtftn 
chiefly  in  the  smaller  size,  the  narrower  interorbital  space,  which  is  * 
diameter  of  eye,  and  in  the  lower  spinous  dorsal,  the  highest  spines  be- 
ing about  one-eighth  the  length  to  base  of  caudal;  pore  behind  last  gill 
usually  very  small,  but  evident.  Head  2i;  depth  4J.  D.  X-16;  A.R 
^Torthern  Europe  awA  AieWe.  t^^wv?.  of  America,  south  to  Bastpor^llcii 

(L.  Syet.  Nat.;  GliutVier,  u,  Vo^-,  i;s^ttLTi>\A\.\i.^.^Ts.V>&s»,'w,V^>^ 
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Bubsp.  g^roenlandlcus  (Cuv.  &  Val.)  Bean.—Daddif  Sculpin. 

Daik  brown  above,  with  broad  darker  bars;  below  yellowish,  the 
belly  in  the  male  with  large  pale  spots;  back  and  top  of  head  with 
grayish  blotches;  fins  brown  and  yellow,  all  of  them  spotted  and 
barred.  Head  large.  Mouth  large ;  maxillary  reaching  posterior  edge 
of  orbit,  2 J  in  head;  the  supraorbital  and  occipital  spines  tubercle-like; 
a  small  tubercular  spine  on  front  of  occipital  ridge;  upper  preoi>ercular 
spine  reaching  middle  of  opercular  spine,  its  length  equal  to  eye,  not 
twice  that  of  the  spine  below  it;  nasal  spines  sharp.  Sides  of  body 
above  lateral  line  with  a  series  of  imbedded  prickly  plates,  below 
which  are  numerous  scattered  spines  and  prickles.  Dorsal  and  anal 
fins  high;  spinous  and  soft  dorsals  about  equal  in  height,  their  height 
more  than  one-seventh  of  length  of  body;  ventrals  long;  pectorals 
about  reaching  vent.  Eye  large,  equal  to  least  interorbital  width  (in 
specimens  a  foot  long).  Head  2J;  depth  4J.  D.  X-17;  A.  14;  V.  I,  3; 
P.  18.  L.  25  inches.  Kew  York  to  Greenland,  common;  one  of  the 
largest  sculpins. 

(Cottua  ffrceiilandicu8  Cuv.  &  Val.  iv,  156:  Acanthocottus  rariahilis  Girard,  Boat.  .Jonm. 
Nat.  HlHt.  vi,  248:  CoUus  gnsnlandicus  GUnthcr,  ii,  161;  Goode  Sl  Bean,  Ball.  EsAex 
Inst,  xi,  13,  1879:  Acanthocottus  variabilis  Storer,  Hist.  Fish.  Mass.  26;  Day,  Fish.  Gt. 
Brit.  181:^),  51 :  ?  Cottus  porosus  C.  &  V.  viii,  498:  Acanthocottus  mucosus  Ayres,  Proc.  Cal. 
Acad.  Nat.  Sci.  ia54, 12.) 

1076.  €•  polyacanthocephalus  Pallas. 

Dark  olive  above,  much  variegated  with  darker  and  reddish;  belly 
mostly  whitish;  sides  and  belly  (in  males)  with  numerous  blackish  reticu- 
lations surrounding  large  round  white  spots;  jaws  dusky,  mottled  with 
whitish;  membrane  joining  maxillary  to  preorbital  black,  with  round 
white  spots;  fins,  all  but  the  ventrals,  mottled-  and  barred  with  blackish 
and  yellowish.  Body  rather  elongate.  Head  long  and  narrow,  some- 
what compressed,  concave  between  the  orbits,  the  orbital  rim  being 
elevated;  nasal  spines  strong;  a  strong  ridge  above  eye,  with  a  blunt 
compressed  spine  behind  it;  behind  this  a  small  digitate  cluster  of 
ridges  ending  in  low  spines;  behind  these  an  irreguliir  broken  ridge 
on  each  side  of  the  vertex,  extending  to  the  occiput;  outside  of  this 
another  ragged  ridge;  suborbital  stay  strong,  striate;  upper  preopercu- 
lar  spine  long,  straight,  simple,  striate  at  base,  longer  than  eye;  a 
similar  but  shorter  spine  below  it,  not  half  as  long,  and  the  usual 
downward-directed  spine  at  lower  edge  of  preoperclo  and  subopercle; 
opercular  spine  moderate.  Mouth  rather  larjue,  the  maxillary  reaching 
beyond  eye,  half  length  of  head;  skin  of  top  of  head  covered  w\.t\\. 
small  smooth  warts;  akin  of  body  witli  some  scatX^t^Oi  icwv^  \xiXi«t- 
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cles,  usually  nearly  smooth.  Dorsals  not  very  high;  dorsal  spines 
slender;  pectorals  reaching  anal;  ventrals  moderate,  I,  3.  A  miuuto 
pore  usually  present  behind  last  gill.  Lateral  line  complete.  Head 
2J;  depth  4 J.  D.  X-I,  13;  A.  11.  L.  24  inches.  Puget  Sonnd  to 
Alaska;  very  abundant;  one  of  the  largest  sculpins. 

(Pallas,  Zoogr.  Ros8.-A8iat.  1811,  iii,  133;  GUutber„  ii,  166.) 

1077.  C.  labradoricns  (Grd.)  Gthr. 

Nasal  spines  small;  a  rough  prominence  above  orbit,  and  two  similar 
ones  on  occiput;  a  slight  depression  on  crown ;  four  preopercnlar  spines, 
the  upper  about  f  length  of  eye,  equal  to  interorbital  width ;  eye  as 
long  as  snout,  5  in  head,  half  length  of  maxillary,  which  extends  to  the 
vertical  from  its  hinder  margin.  Dorsal  spines  slender,  the  longest  | 
length  of  maxillary;  pectorals  reaching  a  little  beyond  anal;  ventrals 
not  to  vent;  skin  above  lateral  line  with  a  few  spinous  tu1>ercles;  a 
small  slit  behind  fourth  gill.  D.  X-14;  A.  14;  V.  I,  3;  P.  17;  C.  11; 
B.  G.    (Bean,)    Labrador  and  Hudson's  Bay. 

(Acatithocoftus  lahradoHcus  Grd.  Bost.  Jouru.  Nat.  Hi»t.  vi,  18G0,  247,  pi. ;  GOntlier,  ii, 
1(>3;  Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  16H1,  128.) 

1078.  €•  tSBniopterus  *  Kner. 

Color  of  C.  groenlandicusj  but  darker,  with  dark  bars;  gill-membraDes 
and  hinder  part  of  belly  dark;  dark  regions,  with  very  bright  white 
specks  of  different  sizes;  first  dorsal  partly  black,  partly  transparent; 
second  dorsal  crossed  by  3  oblique  dark  bands;  anal  by  4,  in  contrary 
directions;  caudal  with  3  dark  bars;  pectoral  with  4  or  5  dark  bars, 
much  narrower  than  the  interspaces;  ventrals  with  black  and  wbit« 
spots.    Lower  jaw  i^rojccting.    Eye  5  in  head,  as  long  as  snoat;  sapn- 
ocular  ridge  slightly  elevated,  continued  backward  as  a  low  bony  ridge, 
without  spines;  a  quadrangular  depression  between  these  ridges;  crown 
and  occiput  with  naked  warty  skin ;  preopercle  with  4  spines,  the  op- 
permost  straight,  Jis  long  as  eye;  highest  dorsal  spine  half  length (rf 
head;  soft  dorsal  t\7ice  as  high;  pectorals  reaching  anal;  ventrals  to 
vent.    Sides  often  with  irregular  rough  bony  tubercles;  a  moderate idit 
behind  last  gill;   gill -membranes  partly  free  from  isthmus.      D.  VIO- 
13;  A.  12;  Lat.  1.  40.    (Kner,)    Alaska  to  Northern  China*. 

( Cotlus  tceniopterns  Kner.  SitzuDgsber.  Kais.  Acad.  Wiss.  Wien,  1868,  SIC;  Bean,  Txoe, 

U.  S.  Nsit.  Mu8.  1881,248.) 

1079.  €•  quadricornis*  L. 

Olivaceous,  somewhat  variegated;  the  fins  faintly  spotted.     Boij 

*  OncocoWis  Om,  Provi.  XcaA.  'Kat.  "^mv.  Y\i\U,  1862, 13:  type  Cattu$ 
(o/^xof,  hook;  Korro?,  CoUxMi.') 
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rather  slender.  Head  long,  tapermg  forward;  .mouth  large,  the  max- 
illary reaching  to  below  posterior  margin  of  eye;  eye  moderate,  4  in 
head;  bones  of  head  below  eye  cavernous,  as  in  Triglopsis  tluyinpsoni^ 
but  less  so;  preopercle  with  2  long,  diverging  spines,  the  upper  and 
longer  not  quite  reac^hing  opercular  margin;  opercular  and  scapular 
81)ines  quite  short;  a  rugose  spine,  sometimes  broader  and  expanded  at 
tip  like  a  cock's  comb,  above  each  eye  posteriorly,  and  a  similar  one  on 
each  side  of  occiput.  Males  with  irregular  series  of  round,  rough,  wart- 
like scales  above  the  lateral  line;  these  wanting  in  the  female;  lateral 
line  chain-like,  with  small  imbedded  plates;  head  naked.  Frst  dorsal 
convex,  of  slender  spines,  well  separated  from  second,  which  is  rather 
high,  the  longest  ray  1§  in  head;  pectorals  reaching  anal;  ventrals 
moderate.  A  moderate  slit  behind  last  gill.  D.  VIII-14;  A.  13;  cceca 
7;  vert.  40;  Lat.  1.  45.    Greenland  to  the  Baltic  Sea. 

{Coitus  quadricomia  L.  Syst.  Nat.:  Coitus  quadricornis  Giinther,  ii,  166:  Oncocottue 
guadrioornis  Gill:  Cottus  hexcLcomis  Rich.  Frankliu's  Joam.  726:  Coitus  hexacomis  Qlin- 
ther,  ii,  166;  Day,  Fish.  Gt.  Brit.  1880,  53.) 

1080.  €•  humllift  Bean. 

Brownish,  pale  below;  sides  with  a  few  white  blotches;  first  dorsal 
with  2  broad  oblique  dark  bands,  separated  by  a  pale  area;  second 
dorsal  with  5  dark  bands;  anal  with  G;  pectorals  with  4;  caudal  with 
3  J  ventrals  pale,  with  2  dark  areas.  Head  broad,  subtriaugular,  much 
depressed,  its  greatest  depth  2§  in  its  length;  eye  2  in  snout,  7  in  head, 
equal  to  the  concave  interorbital  space;  surface  of  head  covered  with 
small  dermal  tubercles;  patch  of  vomerine  teeth  very  large;  nasal  spines 
strong;  a  blunt  prominence  above  each  eye,  and  2  on  the  occiput;  sev- 
eral radiating  ridges  behind  eye,  as  in  C.  polyacanthocephulus ;  upper 
preopercular  si)iue  as  long  as  eye;  maxillary  reaching  slightly  past 
eye,  2^  in  head.  Longest  dorsal  spine  about  half  postorbital  part  of 
bead;  pectorals  reaching  soft  dorsal.  A  series  of  rough  bony  tubercles 
above  lateral  line  and  some  small  ones  below  it.  A  pore  behind  last 
gUl.  Head  2§;  depth  5^.  D.  X-IG;  A.  18;  V.  I,  3;  P.  18;  B.  6. 
Chamisso  Island,  near  Bering's  Straits.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  149,  1881.) 

1081.  C.Jaok  Cuv.  <&  Val. 

Body  and  pectoral  fins  spotted  with  brown ;  vertical  fins  with  brown 
bands.     Eesembles  C.  scarping;  the  preopercular  spines  similar,  but 
there  are  slight  granulations  instead  of  tubercles  \)^\i\\wi  Wi'^  ^^^  «q^^ 
Bull.  Nat.  Mas.  No.  16 45 
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temples;  rough  scale^like  tubercles  along  the  back  above  the  lateral 
line;  first  dorsal  low.  D.  VII-15;  A.  15.  L.  21  inches.  Bering^s 
Sea.    {Cuv.  &  Val.) 

{Myaxocephalus  Steller  MSS.  in  Tiles.   M^ra.  Acad.  Sci.  Petersb.  iv,  273,  1811  (iio»- 
linomial);  Cuv.  &  Val.  iv,  172;  GUuther,  ii,  165.) 

1089.  €•  axillaris  (Gill)  Bean. 

Bluish,  with  whitish  spots  on  trunk  and  a  darker  band-like  spot  below 
anterior  portion  of  second  dorsal;  abdomen  yellowish;  region  above 
anal  spotted;  above  this  are  larger  spots  confluent  with  the  dark  color 
of  sides;  spinous  dorsal  with  2  vertical  dark  bands;  second  dorsal  with 
3  oblique  ones;  caudal  banded;  anal  spjtted;  pectoral  black  at  base, 
with  2  oblique  bands;  a. dark  spot  on  lower  axil.  Head  snbrhom- 
boidal,  large,  depressed;  postorbital  crests  little  developed;  preox>ercle 
with  2  simple  spines  near  the  angle,  and  2  tubercles  below;  oi>ercle  with 
a  longitudinal  rib  ending  in  a  spine.  Skin  smooth,  or  with  scattered 
tubercles.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  IX- 
16;  V.  I,  3;  B.  6.    Bering's  Strait.     (Gill.) 

(Boreocottus  axillaris  Gill,  Proo,  U.  S.  Nat.  Mus.  1859,  166.) 

1083.  €•  (?)  polaris  Sabine. 

Pale,  with  clusters  of  minute  dark  spots.  Head  compressed;  nasal 
spines  present;  lower  jaw  included;  preopercle  with  4  strong  spines; 
pectoral  fins  larger  than  in  Uranidea  gobio;  lateral  line  with  a  serieaof 
small  tubercles.  B.  VI  to  ¥111-13;  P.  15;  V.  1, 4;  A.  14;  C.  14.  L3 
inches.  ^North  Georgia,  British  America.  {Storer.)  Probably  not  a 
Cottns. 

(Sabiue,  Parry's  First  Voyage,  213;  Storer,  Synop.  Fish.  N.  A.  307.) 

1084.  €•  (?)  platycephalns  Pallas. 
Olivaceous,  much  vaiiegated,  white  below;  fins  spotted.    Head  laqA 

much  depressed,  as  broad  as  the  body;  lower  jaw  projecting;  teeChaa 
vomer  and  on  palatines  (?)  ("in  arc^a  lunata  palatio  medii,  et  atrinqoa 
lineari'*).  Eyes  moderate,  near  together;  vertex  flat  behind  theqfVif 
with  a  ridge  on  each  side,  in  front  of  which  near  the  orbit,  and  bdriad 
at  the  nape,  are  oblong  tubercles,  each  endhig  in  a  short  spine;  pnof' 
ercle  with  2  very  strong,  diverging  spines  above;  operde  with  s  €at 
cealed  spine;  lateral  line  with  concealed,  elongate  plates;  back  viA 
rough  warts;  pectorals  large;  dorsal  spines  feeble.  D.  TIE-IS;  A*  11; 
C.  10;  P.  15;  Y.  I,  3.    L.  12  inches.     Eamtschatka.    (PoOm.)   Jftfi 
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species  really  has  palatiue  teeth,  it  cannot  belong  to  this  genus.    It 
may  be  a  species  of  Centridermichthya. 

(Pallas,  Zoogr.  Rosso- Asiat.  iii,  135,  1811;  Cnv.  &  Val.  iv,  177:  Megdlocottus  platy^ 
eepKalua  Gill,  1861,  166.) 

€uia.  Head  with  tentacles  above;  lateral  line  without  plates.    (Porocottus*  Gill.) 

108«l.  €•  verrucosus  Bean. 

Ver>'  dark  brown,  whitish  below;  spinous  dorsal  dark,  with  a  median 
and  a  posterior  light  band;  soft  dorsal  and  pectorals  each  with  5  dark 
bands;  anal  whitish,  with  a  dark  stripe;  ventrals  pale.  Nasal  spines 
sharp;  a  short  tentacle  above  each  eye  and  one  on  each  side  of  the 
vertex;  vertex  and  interorbital  space  deeply  concave;  crown,  nape,  and 
interorbital  region  with  small  dermal  warts;  upper  preopercular  spine 
as  long  as  short  diameter  of  eye;  eye  4  in  head,  as  long  as  snout;  max- 
illary reaching  to  below  middle  of  eye,  half  length  of  head,  longer  than 
fourth  dorsal  si)ine.  Pectoral  reaching  front  of  anal;  skin  smooth; 
lateral  line  with  numerous  short  vertical  accessory  branches,  placed 
opposite  each  other.  15^0  pore  behind  last  gill.  Head  2.3 ;  depth  4J.. 
JD.  XI-IG;  A.  15;  V.  I,  3;  P.  17;  C.  12;  B.  6.  L.  3J  inches.  Plover 
Bay,  near  Bering's  Straits.    (Bean.) 

(Bean,  Proc.  U.  8.  Na^.  Mus.  iv,  152,  1881.) 

10S6.  €•  ni^er  Bean. 

Almost  black;  sides  mottled  with  lighter  brown,  sometimes  with 
round  white  blotches  on  belly  and  sides;  pectoral  plain  or  with  white 
l)lotches.     Nasal  spines  blunt,  covered  with  skin;  no  spines  above 
orbits  or  on  occiput;  no  sharp  spines  on  head  except  the  two  upper 
preopercular  spines,  which  are  almost  concealed;  the  uppermost  as 
long  as  eye,  6  in  head,  and  equal  to  snout  or  interorbital  space;  top  of 
bead  with  fine  dermal  granulations,  the  vertex  with  numerous  slender 
tentacles;  a  soft  tentacle  of  moderate  length  above  eye;  jaws  equal; 
maxillary  longer  than  fourth  dorsal  spine,  2  in  head,  reaching  hinder 
margin  of  orbit.    Caudal  and  ventrals  each  half  length  of  head;  pec- 
toral not  reaching  vent;  skin  smooth.    A  small  slit  behind  last  gill. 
Head  2 J.    B.  IX-16;  A.  12;  Y.  I,  3;  P.  16;  B.  6.    Saint  Paul  Island, 
Bering's  Sea.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  151, 1881.> 

1087.  €.  Quadrilllis  (Gill)  J.  &  G. 

Purplish,  irregularly  spotted  with  black;  a  dark  spot  below  eye,  and 
another  on  maxillary;  fins  mostly  variegated  with  black;  a  dark  spot 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859, 1G6 :  type  Porocotiu9  quadrijms  Gill,    (nopoi, 
pore;  xorroft  Cottas.) 
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on  upper  axil,  and  another  toward  middle  of  base  of  pectoral.  Head 
large,  depressed,  subrhomboidal ;  preoperclo  with  a  single  hooked  spine; 
opercle  without  longitudinal  rib  or  spine;  lower  jaw  and  other  parts  of 
head  with  numerous  largo  pores.  Mouth  moderate.  Ventrals  smalL 
Skin  naked;  a  slender  filament  over  each  eye,  and  one  on  each  side  of 
nape.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  VIII- 
13;  V.  I,  3;  B.  5.    Bering's  Stiaits.     (Gill) 

(PorocottuB  quadrifilis  Gill,  Proe.  U.  S.  Nat.  Mus.  1859,  166.) 

368.— 0¥]XEIVA€AIVTHVS  Swainson. 
(Phobetor  Kroyor.) 
(Gymtiocanthus  Swainson,  Class.  Fish.  &:c.,  1839,  271:  type  Coitus  venlralis  C.  A  V.) 

General  characters  and  appearance  of  Cottuity  but  with  no  teeth  on 
the  vomer,  and  with  a  small  but  well-defined  slit  behind  the  last  giU 
The  upper  preopercular  spine  is  armed  with  2  or  3  antler-like  prooesses, 
and  the  fins  are  all  very  large,  the  ventrals  notably  so.  Marine  species 
of  the  Arctic  Seas.    (^'w/ivcJ?,  naked;  axav^a,  spine.) 

109§.  O.  pistilUi^er  (PaUas)  Gill. 

Dark  brown  above,  with  traces  of  darker  vertical  bars;  belly  pale; 
males  with  the  axillary  region  dusky,  with  many  large  round  white  spots; 
first  dorsal  bhickish,  with  i)ale  blotches;  second  dorsal  with  altematinf 
oblique  bands  of  white  and  blackish;  anal  and  caudal  nearly  plain;  pec- 
torals and  ventrals  yellowish,  with  black  cross-bars;  mandible  bamd 
with  black.  Nasal  spines  small ;  occipital  ridges  low,  the  space  betv^ei 
them  concave,  with  rough  plates;  supraorbital  ridge  ending  in  abliutf 
tubercle;  interorbital  area  with  smooth  skin.  Eyes  very  large;  maxS- 
lary  extending  to  pupil ;  upper  preopercular  spine  broad^  mnch  shortv 
than  eye,  with  about  three  points;  skin  mostly  smooth;  axil  prick(r; 
inner  edge  of  middle  pectoral  rays  papillose  ( <J ).  Spinons  dorsal  vcy 
high  and  long,  the  longest  spines  in  the  male  three-fourths  length  of 
head;  second  dorsal  a  little  lower;  anal  very  long,  rather  low;  pe^ 
torals  very  broad,  reaching  past  front  of  anal,  the  lower  rays  nfOtf 
shortened;  ventrals  extremely  long,  the  rays  long-exserted,  roacUof 
past  front  of  anal;  anal  papilla  large.  Head  3J;  depth  4f.  D.Xn- 
16;  A.  18;  V.  I,  3;  P.  16;  vert.  12  + 18.  Arctic  Seas,  south  to  SonnqTy 
Alaska,  and  Labrador. 

(Cottus  piHtilliger  Pallas,  in  Cuv.  &  Val.  iv,  193,  1829:  Coitus  renfmtU  Car.ftTaL 
iv,  194 :  Cottiis  pistilliger  Pallas,  Zoogr.  Ross.-A8iat.  lit,  43,  prmted  ISll, 
183] :  Acanthocotius patris  H.  R.  Sforer,  Host.  Jonm.  Nat.  Hist,  vi,  850:  C^CIm' 
GUuther,  ii,  167:  Coitus  pistilliger  Gilntber,  li,  1G7:   Cottus  irie^upU  ^^^"^ 
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Selak.  Na^.  Math,  v,  iii:  Coitus  fabricii  Girard,  MoDogr.  Cott.  59:  Coitus  tricuspis  GUn- 
ther,  ii,  168;  Phohctor  tricuapis  Kroyer,  Natur.  Tid«kr.  i,  263,  1844:  Bean,  Bull.  U.  S. 
Nat.  Mu8.  XV,  127,  1879:  Cottits  reniralis  Collett,  Christiania  Vid.  Selsk.  Forh.  1678, 
151.) 

1089.  O.  i^aleatns  Beau. 
Olivaceous;  back  with  four  distinct  brown  spots,  the  longest  nearly 

twice  as  long  as  eye,  and  extending  a  little  below  lateral  line,  there 

blending  with  a  wavy  lateral  stripe;  dorsals  and  pectorals  with  ihter- 

ropted  black  bauds;  lower  fins  plain  whitish.    Body  elongate.    A  small 

tubercle  above  each  eye;  four  preopercular  spines,  the  longest  about 

as  long  as  eye,  and  with  two  or  three  processes.    Space  between  eyes 

deeply  concave,  completely  covered  with  bony  granulations,  as  are  tbe 

crown  and  neck;  similar  granulations  on  hinder  margin  of  orbit,  on 

saborbital  stay  and  on  oj)ercles.    Skin  of  body  naked.    Pectorals,  and 

in  males  the  ventrals  also,  reaching  beyond  vent;  maxillary  reaching 

to  below  eye.     Head  3^  (including  caudal);  depth  7 J.     D.  XI-16;  A. 

19;  V.  I,  3.    Unalashka.     {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1861,  153.) 

369.— TRIOL.OPSIS  Girard. 
{Ptyonotus  GthT.) 
(Oirardy  Proc.  Boat.  Soc.  Nat.  Hist,  iv,  18, 1851:  type  Triglopsis  thompsoni  Grd.) 

Body  and  head  slender.    Skin  naked ;  lateral  line  chain-like.    Teeth 
on  vomer,  none  on  the  palatines.    Eyes  large,  the  interorbital  area  con- 
cave; bones  of  lower  part  of  head  extensively  cavernous;  a  small  but 
distinct  slit  behind  last  gill;    gill-membranes  almost  free  from  the 
ifithinus,  forming  a  broad  fold  across  it;  preopercular  spines  straight, 
simple;  fins  large.     Fresh-water  fishes,  closely  related  to  Cottusj  to 
-which  genus  the  single  known  species  should,  perhaps,  be  referred, 
S?    Its  relations  with  the  group  called  OmocoiUis  are  certainly  intimate. 
XTptyXa^  Trujla;  o'/'f^,  appearance.) 

1090.  T.  thompsoni  Grd. 
Pale  olivaceous,  with  darker  blotches;   upper  fins  faintly  banded. 

Body  elongate,  very  slender.  Head  long,  depressed  above;  snout 
long  and  pointed;  eye  quite  large,  nearly  as  long  as  snout,  much  wider 
than  interorbital  space,  4  in  head;  jaws  subequal;  mouth  large,  the 
maxillary  extending  rather  beyond  middle  of  eye;  preopercle  with  4 
diarp  spines,  the  upper  much  shorter  than  pupil;  cavernous  structure 
of  skull  highly  developed;  upper  surface  of  head  smooth;   gillmem- 
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branes  not  broadly  united,  nearly  free  from  isthmus.  Dorsal  fins  veil 
separated;  spinous  dorsal  short  and  low,  its  height  little  more  than 
length  of  snout;  second  dorsal  very  laige,  3  times  height  of  first,  its 
longest  rays  about  as  long  as  head;  anal  high,  half  as  high  as  second 
dorsal;  pectoral  long,  reaching  past  front  of  anal;  ventrals  well  devel- 
oped; lateral  line  chain-like,  conspicuous;  skin  perfectly  smooth.  Head 
3;  depth  6.  D.  YII-18;  A.  15;  V.  I,  3.  L.  3  inches.  Deep  waters  of 
the  Great  Lakes. 

(Girard,  Proc.  Bost.  Soc.  Nat.  Hist,  iv,  19, 1851;  Girard,  Monogr.  Cott.  65:  PtycnoUa 
thompsoni  GUuther,  ii,  175,  the  name  Triglopsis  being  set  aside  on  account  of  the  prior 
Trighps. ) 

370.— EIVOPHRYS  Swainson. 
( Aspicottus  Grd,:  Clypeoeottua  Ayrcs:  dratooottus  Gill.) 
(Swainson,  Class.  Fish.  &c.  1839,  271:  type  Cottua  claviyer  C.  &  V.) 

Body  short  and  thick,  depressed  anteriorly.  Head  very  ]arge,  mailed 
above  with  rugose,  bony  x>lates;  a  series  of  large,  rough,  bouy  plates 
along  lateral  line;  no  scales.  Teeth  in  villiform  bands  ia  jaws  and  ou 
vomer,  none  on  palatines;  preopercle  with  strong,  straight  spines;  snh- 
orbital  stay  broad,  externally  bony ;  gill-membranes  joined  to  the  isth- 
mus, not  forming  a  fold  across  it;  a  slit  behind  fourth  gill.  Dorsal  fios 
separate,  the  anterior  short,  not  notched;  anal  short.  Intestinal  canal 
elongate.  Herbivorous,  feeding  chiefly  on  alg».  (ev,  on ;  o^pu^^  eye- 
brow.) • 

1001  •  £•  bison  (Grd.)  J.  &  G.^Stone  Sculpin, 

Olivaceous  above,  variegated  with  blackish  and  reddish,  yeliowiA 
below ;  flns  olivaceous,  marked  with  black ;  ventrals  pale.  Snout  blon^i 
maxillary  reaching  beyond  pupil;  external  bones  of  head  roagh-graoii- 
lar;  interorbital  space  elevated  and  concave,  the  orbital  ridge  witboaft 
spine;  suborbital  stay  covering  most  of  cheek;  a  ridge  extending  bad- 
wards  from  each  eye,  the  two  connected  by  a  cross  ridge  at  occipat;  the 
ridges  are  large  and  rough,  and  the  space  between  them  is  ooncaT^; 
preopercle  with  4  spines,  the  upi)er  very  long,  straight  and  rooghy 
usually  reaching  past  opercle,  a  little  more  than  one-third  head;  cper* 
cular  ridge  very  broad;  subopercle  with  2  diverging  spines;  a  ain^ 
series  of  large,  rough,  granular  plates  along  sides,  from  operele  tobaae 
of  caudal,  the  plates  without  keel  or  spine  and  growing  smaller  bdiiad; 
spinous  dorsal  small,  much  lower  than  spft  rays;  anal  sborti  Head^t 
depth  4.    D.  yiII-12;  A.  9.    L.  12  inches.    San  Frandaeo  to 


107.    COTTIDJE — LI0C0TTU8.  711 

Abundant.    Eesembles  Coitus  hubalis^  with  which  it  has  been  improp- 
erly confounded  by  Dr.  Giinther. 

{AMjpicottus  bison  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854, 130:  Chfpeocottus  rohusius 
Ayres,  Proc.  Cul.  Acad.  Nat.  Sci.  1854,  12:  Attpicotiua  bison  Girani,  U.  S.  Pac.  B.  R. 
Siirv.  6G.) 

1.099.  £•  dicerans  (PaUas)  J.  ^  G. 

Greenish  and  reddish,  marbled  and  spotted.  Form  of  E.  bisouj  the 
bead  large,  wider  than  deep  or  long;  top  of  head  nearly  as  in  E.  bison^ 
the  ridges  higher  and  very  rough;  orbital  ridges  elevated,  continued 
l>ackward  toward  the  nape,  the  occijatal  ridges  shari>  behind;  upper 
preopercular  spine  very  long,  rough,  nearly  two-thirds  as  long  as  head, 
isritli  strong  recurved  hooks  or  serrations  on  the  upper  edge;  lower  pre- 
opercular spines  strong;  oi>ercle  with  a  longitudinal  rib  and  no  dis- 
tinct spine;  lateral  line  with  a  row  of  rough  bony  scutella,  ejich  with 
a  minute  central  spine;  skin  above  more  or  less  villous  or  prickly,  else- 
^rhere  smooth.  Isthmas  wide;  a  slit  behind  last  gill;  vomer  with  teeth. 
D.  VII-14;  A.  10;  C.  12;  P.  17;  V.  1, 3.  L.  C  inches.  Alaska  and  Kam- 
tscliatka.     (Here  described  from  a  specimen  in  the  British  Museum.) 

(^CottvLs  di43era^ia  Pallas,  Nov.  Act.  Petrop.  1783,  354:  Cottus  diceraus  Cuv.  &  Val.  Iv, 
189:  Sifnanceia  cervus  Tiles.  M^ra.  Ac.  St.  Peternb.  iii,  278:  Ceratocottus  diceraus  Gill, 
I>rac.  Acad.  Nat.  Sci.  Phila.  1«59,  1G5,  aud  1801,  107:  Cottus  diceraus  GUutbor,  ii,  189.) 

JL093.  E.  clavigrer  (Cuv.  <&  Val.)  Sw. 

Dark  brown,  with  3  or  4  vertical  bands;  belly  white.  Top  of  head 
everywhere  rough;  two  strong  nasal  spines;  superciliary  margins  much 
elevated,  with  a  deep  groove  between  them;  4  preopercular  spines,  the 
upper  exceedingly  long  and  strong,  extending  nearly  to  the  vertical 
firom  the  end  of  the  first  dorsal,  serrated  and  coarsely  toothed  on  its 
upper  margin,  but  without  antler-like  processes;  "occii^ut  with  a  very 
long  cuneiform  process  on  each  side'';  lateral  line  with  bony  plates, 
rougher  than  in  E.  bison,  each  with  a  serrated  keel  and  spine;  skin  sub- 
vUIons  above,  with  small  rough  warts;  a  series  of  small  cutaneous  ap- 
pendages above  the  anal.  Suborbital  stay  si)inous;  vomerine  teeth 
present;  isthmus  broad;  slit  behind  last  gill  large.  D.  VI-13;  A.  11; 
V.  1, 3.  L.  2 J  inches.  Bering's  Sea.  (Ilere  described  from  the  original 
tyi)e,  in  the  British  Museum.) 

(Cottus  olaviger  Cuv.  &  Val.  iv,  195,  1829:  Cottns  claviger  Giinther,  ii,  167.) 

871.— L.10C0TTUS  Girard. 
(Mocottus  Girard, Proc.  Acad.  Nat.  Sci.  Phila,  1856, 133 :  type  Leiocottus  hirundo  Girard.) 

Body  elongate,  covered  with  thick,  smooth  skin.  Head  compressed, 
narrowed  above,  not  externally  bony.  Mouth  small,  horizontal,  lo  w ;  vilU- 
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form  teeth  in  both  jaws  and  on  the  vomer,  none  on  the  palatines;  upper 
preopercular  spine  short.,  strong,  with  bifurcated  tip;  suborbital  stay 
narrow;  gill-membranes  partly  free  from  the  isthmus,  over  which  they 
form  a  broad  fold;  a  slit  behind  fourth  gill.  First  dorsal  with  its  upper 
margin  somewhat  S -shaped,  the  first  two  spines  elongate,  the  middle 
ones  of  nearly  equal  length,  and  the  posterior  ones  rapidly  shortened; 
ventrals  I,  3.    I^acific.     (Aefoc,  smooth;  xc;TTa<;,  Cottus.) 

1094.  L.  hirundo  Grd. 

Olivaceous,  shaded  with  light  blue,  ancL  reticulated  witli  brownish* 
red,  the  latter  color  predominating  on  the  head;  sides  with  four  broad, 
oblique,  brownish-red  bars,  the  first  three  running  from  dorsal  forwards 
and  downwanls,  the  fourth  from  caudal  peduncle  backwards  to  base  of 
caudal;  abdomen  orange  brown,  with  pale  spots;  caudal  orange  brown, 
with  yellow  bars  near  the  tip;  fins  witli  bars  and  spots  of  dark  brown- 
ish-red; breast  and  ventrals  whitish;  three  dark  blotches  at  base  of 
pectorals;  spinous  dorsal  with  oblique  dark  streaks;  a  dark  blotch  on 
each  eye  above,  and  a  light  streak  forwards  and  downwards  from  eye. 
Body  elongate,  fusiform,  the  caudal  i)eduncle  slender;  profile  of  snont 
decurved;  maxillary  reaching  front  of  orbit;  three  small  cirri  at  the  end 
of  each   maxillary;   preopercular  margin   with  several   similar  cirri; 
opercle  and  shoulder-girdle  without  spines;  upper  preopercular  spinets 
long  as  pu])il.    Top  of  head  smooth ;  supraorbital  ridges  little  elevated; 
niisal  spines  distant  from  tip  of  snout.    Spinous  dorsal  elevated  in  fironti 
the  first  two  rays  much  longer  than  th6  others,  nearly-  two-thirds  lengtfc 
of  head;  soft  dorsal  and  anal  fins  rather  long;  pectorals  reaching  put 
front  of  anal;  ventrals  to  vent.    Head  3J;  depth  4J;  eye  large,  4^  a 
head.    D.  IX-17;  A.  15;  Y.  1, 3.    L.  10  inches.    Santa  Barbara  Islandi; 
extremely  local. 

•     (Girard,  Proc.  Acml.  Nat.  Sci.  Phila.  1856, 133;  Girard,  U.  S.  Pac.  R.  R.  Surv. 
Cottun  hirundo  Giiuthcr,  ii,  1G6.) 

373.— TRIOL.OPS  Reinliardt. 
(Rcinbardt,  Vid.  Selsk.  Natur.  Math.  Afh.  v,  Hi:  typo  Triglops pingeli  ReinhMdIJ 

Body  rather  elongate,  the  tail  very  slender.  Head  small  and 
l)ressed.  Mouth  moderate;  villiform  teeth  on  jaws  and  vomer, 
the  ])alatiues;  ])reopercular  spines  small,  simple.  Head  pricklj^W 
without  scales.  A  row  of  enlarged  plate-like  scales  along  the  Ifttml 
line;  a  similar  row  above  it  at  the  base  of  the  dorsal  fin;  the  ^ace^ 
tween  these  densely  prickly;  lower  half  of  body  crossed  at  short iatier 
vals  by  transverse  undulating  folds  of  skin,  the  edge  of  the  ftli  ^ 
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minute  rough  scales,  causing  it  to  appear  sharply  and  finely  serrate. 
Gill-membranes  united,  fre«  from  the  isthmus;  a  distinct  slit  l>ehind 
last  gill.  Dorsal  spines  rather  high  and  slender;  ventrals  apparently 
1,3.    Arctic  seas.    (Tpt/Xa,  TriglsL}  c5vS  appearance.) 

miH^5.  T.  pini^ell  RciDh. 

Olivaceous,  somewhat  variegated  with  darker;  fins  barred;  a  series 
of  dusky  spots  along  sides;  an  ocellated  black  spot  on  posterior  part 
of  spinous  dorsal.  Head  very  slender;  eye  large,  placed  higli,  but 
lateral;  preopercular  spines  short;  maxillary  extending  to  below  mid- 
dle of  orbit;  nasal  spines  sharp.  Ventral  fius  rather  short;  pectonils 
extending  to  front  of  anal;  tail  very  slender,  its  diameter  less  than  the 
eye;  anal  papilla  large.  Head  3 J.  D.  IX-21;  A.  21.  Alaska  to  Green- 
land and  Cape  Cod. 

CReinbardty  Vid.  Selsk.  Xatur.  v,  lii;  Giiiither,  ii,  173:  Triglops  plet^roatictua  Cope, 
Proc.  Acad.  Nat.  Sci.  Pbil.  1»65.) 

378.— I.EFTOCOTTUS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  130:  type  Leptocotius  armatua  Grd.) 

Body  elongate,  depressed,  covered  with  perfectly  smooth  skin.  Head 
depressed,  oblong,  not  very  broad,  without  cini;  lower  jaw  included; 
fiuborbital  stay  narrow;  teeth  on  jaws,  vomer,  and  palatines.  Gill- 
membranes  rather  narrowly  joined  to  the  isthmus,  not  forming  a  fold 
across  it;  a  slit  behind  fourth  gill;  preopercular  spine  strong,  with  two 
or  three  points  hooked  upwards.  Dorsal  fins  separate;  the  sx)inous 
dorsal  short  and  small,  entire;  ventrals  I,  4.  Pacific  coast.  {Xstzto^j 
slender;  xotto<;j  Cottus.) 

1#96.  !••  armatus  Grd. 

Grayish  olive  above,  becoming  abruptly  white  and  silvery  below; 
sides  creamy;  pectoral  fins  creamy  yellow,  with  five  or  six  black  cross- 
bars; spinous  dorsal  dusky,  with  an  ink-like  blotch  on  tip  of  last  rays, 
and  an  oblique  white  band  below;  soft  dorsal  dusky,  with  several  ob- 
lique white  bands;  caudal  banded;  ventrals  and  anal  plain.  Head  long 
and  depressed;  mouth  large,  the  maxillary  rciiching  beyond  eye;  inter- 
orbital  space  broad,  scarcely  concave;  nasal  spines  concealed;  top  of 
head  flattish,  covered  with  rugose  skin;  upper  preopereakir  spine  with 
three  or  four  spinules  hooked  upwards;  suborbital  stay  slender,  not 
leaching  preopercle;  eye  very  small,  less  than  interocular  width,  7 J 
in  head;  lateral  line  complete;  skin  everywhere  smooth;  no  prickles 
nor  cirrL     Dorsal  spines  very  slender  and  low;    pectorals  reaching 
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vent;  ventrals  half  way  to  vent.  Head  3  in  length;  depth  6.  D. 
VII-17;  A.  17;  V.  I,  4.  ■  L.  12  inches.  Kodiak  to  San  Diego;  every- 
where very  common;  the  most  abundant  of  the  Cottoids  of  our  west 
coast. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  131  ;^  Girard,  U.  S.  Pac.  B.  R.  Surv.  Fiah. 
60:  Ceniridermichthys  armatus  Giinther,  ii,  171.) 

374.— HEJXEI1.EPIDOTUS  Cuyier. 

(Temnistia  Richardson:  Calyoilepidotus  Ayroa.) 

(Cuvier,  R^gne  Anim.  ed.  2d,  1829:  type  Cottus  htmilepidoius  Tileaina.) 

Body  with  two  broad  bands  of  rough  scale-like  plates  on  each  side, 
one  along  the  side  of  the  back,  one  along  the  lateral  line,  the  tipper 
bands  meeting  anteriorly  in  front  of  dorsal;  scales  roundish,  their  up- 
per and  posterior  margins  free;  skin  otherwise  naked;  head  naked. 
Villiform  teeth  on  jaws,  vomer,  and  palatines.  Branchiostefi^als  6.  A 
small  slit  behind  fourth  gill;  gill  membranes  joined  to  the  isthmus, 
sometimes  forming  a  narrow  fold  across  it;  preopercular  spines  simple, 
strong.  Dorsal  fins  connected,  the  first  long,  with  strong  spines,  emar- 
ginate,  the  first  three  spines  shorter  than  those  which  follow;  ventrals 
I,  4.    Korth  Pacific,    (ly/zf,  half;  Aert^oroc,  scaled.) 

a.  Belly  immacalate. 

i01>7«  H.  spinosns  (Ayres)  Grd. — Cahezon, 

Brown,  mottle<l  and  obscurely  barred,  often  tinged  with  red;  top  of 
head  usually  with  brick- red;  fins  all,  except  ventrals,  mottled  with 
blackish  and  reddish;  skin  joining  bones  of  jaws  unspotted;  hel^ 
whitish,  immaculate.  Body  rather  elongate,  depressed;  head  broad, 
somewhat  concave  between  the  occipital  ridges;  two  sharp  radiatiD; 
ridges  behind  upper  posterior  margin  of  each  orbit;  top  of  head  cof- 
ered  with  loose  skin,  and  with  thick-set  mucous  tubes;  interorbital 
space  narrow,  concave,  half  diameter  of  eye;  preopercle  with  2  8troii|[| 
shortish,  diverging  spines  above;  fleshy  slips  above  opercle,  near  nppei 
posterior  part  of  eye,  and  at  occiput ;  a  long  fleshy  slip  on  maxilbuy, 
and  4  on  lower  jaw;  many  scales  on  sides  with  small  flaps;  skin,  when 
not  scaly,  thin  and  lax;  dorsal  band  of  scales  with  about  7  rows  at 
its  widest  part,  anteriorly  much  wider  than  the  space  between  it  and 
the  lateral  band;  isthmus  rather  narrow,  the  membranes  not  fimiiaf 
a  fold  across  it;  dorsal  fins  considerably  connected,  spines  ▼orylo'V, 
the  highest  about  two-thirds  the  height  of  the  soft  rays,  and  3^  ia 
head;  first  dorsal  spine  about  half  as  long  as  maxiUary;  peotadi 
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broad,  shortish,  about  reaching  vent;  distance  from  spinous  dorsal  to 
snout  greater  than  length  of  pectoral.  Head  3 ;  depth  5.  D.  Ill,  VIII, 
20  J  A.  16;  V.  1, 4;  Lat.  1. 60.  L.  10  inches.  Coast  of  California,  in  rather 
deep  water;  seen  by  us  only  about  Monterey  and  San  Francisco. 

{Caltfcilepidotus  spinoaus  AjreSf  Proc.  Cal.  Acad.  Nat.  Sci.  i,  76,  1855;  Girard,  Proc. 
Acad.  Nat.  Sci.  Pliila.  1856,  134;  Girard,  U.  S.  Pac.  E.  B.  Surv.  Fiah.  68.) 

1^98.  H.  Jordan!  fiean. 

Throat  and  belly  pure  white;  upper  parts  brownish,  with  wavy  darker 
bais.  Dorsal  band  of  scales  with  but  4  rows  in  its  widest  part.  Eye 
as  long  as  snout^  4  in  head,  the  short  diameter  equal  to  interorbital 
space;  maxillary  extending  to  below  middle  of  eye;  top  of  head  corru- 
gated ;  distance  of  spinous  dorsal  from  snout  equal  to  length  of  pectoral ; 
first  dorsal  spine  as  long  as  maxillary;  longest  dorsal  spine  2^  in  head; 
pectoral  reaching  anal;  ventral  nearly  or  quite  to  vent;  a  narrow  fold  of 
skin  across  isthmus.  Head  2§;  depth  4  J.  D.  Ill,  VIII,  21;  A.  17;  V. 
I,  4.    L.  13  inches.    TJnalashka. 

(Bean,  Proc.  U.  S.  Nat.  Mas.  1881, 153.) 
4ia,  BeUy  covered  with  smaU  black  spots. 

1099.  H.  tracSiuras  (PaUas)  GUuther. 

Olivaceous  or  reddish,  more  or  less  mottled  and  barred  with  darker; 
belly  and  lower  parts  pale,  profusely  covered  with  small  blackish  spots; 
fins  all  more  or  less  speckled;  skin  joining  bones  of  jaws  finely  si)otted 
with  black.  Body  robust,  not  depressed.  Head  large;  interorbital 
Bpace  deeply  concave,  its  width  |  diameter  of  the  large  eye;  occipital 
ridges  low  and  broad;  bones  of  top  of  head  extremely  rough,  naked; 
with  radiating  strise,  but  without  spines;  small  flaps  over  posterior 
part  of  eye,  at  occiput,  over  opercle,  and  on  cheek,  maxillary,  preor- 
bital,  mandible,  and  tip  of  snout.  Skin  thick  and  firm;  gill-membranes 
forming  a  slight  fold  across  the  isthmus;  upper  band  of  scales  of  alK)ut 
4  rows,  narrower  anteriorly  than  the  interspace;  first  three  spines  of 
dorsal  about  equal,  lower  than  those  following;  soft  dorsal  high.  Head 
2J;  depth  3^.  D.  UI,  VIII,  19;  A.  15;  V.  I,  4;  Lat.  1.  61.  L.  18  inches. 
Alaska  to  San  Francisco;  abundant  in  Puget  Sound;  a  much  larger 
fish  than  H.  spinosus,,  and  readily  distinguished  by  the  spotted  belly. 

(CoUhb  hemilepidoius  Tiles.  M^m.  Ac.  Petersb.  iii,  262,  1801:  Coitus  trachurus  Pallas, 
Zoogr.  Ross  -Asiat.  iii,  138,  1811:  Hemilepidotus  tiksii  Cuv.  <&  Val.  iv,  276,  1829;  GUn- 
ther,  ii,  173:  Blepsias  venirico8us  Eschscholtz,  Zool.  Atlas,  3d  Heft,  14,  t.  13:  Temnistia 
ventrieoBa  Richardson,  Fauna  Bor.-Amer.  Fish.  1636,  59:  Hemilepidotua  gibhsi  Giil^ 
Proo.  Acad.  Nat.  ScL  Phila.  1862,  13.) 
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375.— ]XEi:i.L.ETi:S  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  354:  type  McUeies papilh  Bean.) 

Body  moderately  elongate.  *  Head  broad,  depressed^  rounded  in  frontf 
naked,  with  several  cutaneous  flaps;  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth;  preopercular  spines  simple,  rather  strong; 
gill-membranes  broadly  connected,  free  from  the  isthmus;  a  slit  behind 
the  last  gill;  a  narrow  baud  of  ctenoid  scales  along  sides  of  back, 
meeting  in  front  of  dorsal;  a  few  prickles  on  anterior  parts  of  body, 
and  some  small  dermal  flaps  on  sides;  skin  otherwise  naked;  dorsals 
connected;  the  spinous  dorsal  long,  not  emarginate;  pectorals  well  de- 
veloped, the  rays  all  simple;  ventrals  very  long,  I,  4,  the  inner  surface 
of  the  rays  armed  with  stiflf  setae;  pyloric  coeca  C;  no  air-bladder. 
Alaska,  (/jiryylxi^ri;?,  a  loiterer;  remaining  in  shallow  pools  as  the  tide 
recedes.) 

IIOO.  JU.papilio  Bean. 

Grayish  brown,  with  darker  bands  and  various  mottliugs;  belly 
grayish,  with  round  white  «pot«;  fins  all  much  mottled  and  barretl. 
Nasal  spines  obtuse;  2  spines  above  posterior  part  of  orbits,  and  2  on 
the  vertex,  the  last  four  with  short  filaments.  Ventrals  2  in  length, 
longer  than  pectorals,  extending  to  the  seventh  anal  ray  ( <y ).  Head 
4;  depth  21}.  D.  XII,  20;  A.  17;  P.  17;  V.  I,  4.  L.  7  inches.  Saint 
Paul's  Island,  Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  354.) 

876.— S€ORPJE]WI€HTHYS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 131 :  type  Hemitriptems  mormorafiw  Aytot,) 

Body  rather  robust,  covered  with  smooth,  thick  skin.  Head  large, 
somewhat  compressed,  its  upper  surface  rugose.  Month  rather  larg«i 
with  villiform  teeth  on  jaws,  vomer,  and  palatines;  gill-membranM 
broadly  united,  free  from  the  isthmus;  a  large  slit  behind  foarthgill; 
preopercular  spines  small,  simple ;  spinous  dorsal  long,  scaroely  emar- 
ginate, but  slightly  depressed  near  its  middle,  the  first  four  spinet 
shorter  than  those  immediately  following;  ventral  iins  large,  I,  5.  SuBb 
large.     Pacific  Ocean,    (axopizatvaj  Scorpsena;  IxOo^^  fish.) 

not*  S.  marmoratus  (Ayres)  Grd. 

Olive  brown,  thickly  mottled  with  dark  blotches  and  light  spotSy  and 
reticulated  with  different  shades  of  green  and  brown;  sides  withSinff* 
ular,  dark,  vertical  blotches^  of  which  two  are  under  each  dond  sad 
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extend  on  the  fins;  belly  livid  bluish  or  green,  reticulated  with 
olive;  the  ground  color  is  exceedingly  variable,  ranging  from  cherry- 
red  to  green;  lips  blotched  with  white;  fins  all  more  or  less  barred; 
flesh  and  membranes  livid  bluish.  Top  of  head  rugose,  without  spines; 
iuterorbital  space  concave,  narrower  than  the  large  eye;  a  fleshy  flap 
ou  middle  of  snout,  and  one  on  end  of  maxillary;  superciliary  cirri 
large,  more  than  half  diameter  of  orbit,  laciniate;  upper  x>reopercular 
spine  short,  straight,  about  half  diameter  of  eye;  suborbital  stay  very 
broad;  maxillary  extending  to  beyond  eye.  First  four  spines  of  dorsal 
snbequal,  shorter  than  the  fifth;  dorsal  fins  scarcely  connected  at  base; 
pectorals  shortish,  not  reaching  anal.  Skin  thick  and  leathery,  with- 
out prickles  or  cirri.     Head  3;  depth  4.     Eye  C  in  head.     D.  XI-18; 

A.  12;  P.  15;  V.  I,  5;  Lat.  1.  (pot'es)  J^'O;  pyloric  cceca  about  30;  ver- 
tebrsB  15  +  21.  L.  30  inches.  •  Puget  Sound  to  San  Diego;  very  abun- 
dant.   The  largest  of  our  Cottid^c,  reaching  a  weight  of  10  to  15  pounds. 

(^Hemitripterus  marmoratm  AjreSf  Proc,  Cal.  Acad.  Sci.  1854,  4;  Girard,  U.  S.  Pac. 

B.  R.  Siirv.  Fish.  64;  GUnther,  ii,  154.) 

377.— OL.IOOCOTTVS  Girard. 

(Clinocottus  aDd  Blennicottus  Gill,) 
(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  133:  type  Oligocoiius  maculosus  Girard.) 

Body  rather  elongate,  the  skin  smooth  or  provided  with  some  small 
prickly  scales;  preopercular  spines  short,  simple  or  furcate;  small  ten- 
tacles on  head  and  anterior  parts  of  body;  gill-membranes  broadly 
united,  free  from  the  isthmus;  a  slit  behind  fourth  gill;  dorsal  spines 
Blender,  the  fin  short  and  not  emarginate;  anal  papilla  large;  ventrals 
I,  3,  or  I,  4.  Small  fishes  of  the  North  Pacific,  inhabiting  rock-pools 
between  tide-marks.    {oXr/'o^;,  small;  zorroc,  Cottus.) 

a.  Month  with  distinct  lateral  cleft;  the  head  narrow  anteriorly. 
b.  Skin  with  imbedded,  pricklo-liko  scales.    (ClinocoUus  Gill.*) 

1103.  O.  analis  Grd. 

Olivaceous,  much  mottled,  and  with  numerous  small  black  and  white 
spots;  about  five  irregular  darker  bars;  a  dark  bar  at  base  of  caudal; 
fins  all  spotted;  cirri  very  numerous,  mostly  whitish,  giving  the  fish  a 
woolly  appearance  in  life.  Head  narrower  anteriorly  and  rather  pointed ; 
mouth  with  lateral  cleft,  the  maxillary  reaching  beyond  pupil;  band  of 
palatine  teeth  short  and  narrow;  eye  large,  5  in  head,  about  twice  the 
width  of  the  deeply-grooved  iuterorbital  space;  nasal  si)ines  distant 


*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  1G6:  typo  OHgocoitus  analU  Qrd,   {CUnua; 
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from  snout;  preopercular  spine  short,  bifnrcajte;  craninm  plane  above. 
Upper  part  of  body  mesially,  covered  with  minnte,  imbedded,  non-im- 
bricated, pectinate  scales;  anteriorly,  small  cirri,  mostly  bifid  or  trifid, 
take  the  place  of  the  scales.  Head,  especially  above,  with  very  many 
similar  cirri ;  a  fringe  of  cirri  on  edge  of  preopercle.  Dorsal  fins  con- 
tiguous, rather  low ;  pectoral  reaching  past  front  of  anal.  Anal  papilla 
very  large.  Head  3J;  depth  ^.  D.  IX-17;  A.  14;  V.  I,  3;  P.  16.  L. 
7  inches.  Coast  of  California;  abundant  in  rock-pools  from  Monterey 
southward  to  Lower  California. 

(Grd.,  Proc.  Acad.  Nat.  Sci.  Phila.  ia57, 201;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fiah.  57: 
Centridermichthi/a  ana'is  Gunthor  ii,  171:  Coitus  criniger  Giintlier  ii,  522.) 

hJ>,  Skin  without  scales  or  prickles.    (Oligocottus,) 

1108.  0«  macnlosus  Gt<\,— Johnny, 

Usual  color  reddish  brown,  varying  to  gray,  intense  green  or  crimson 
according  to  surroundings,  the  vivid  colors  developed  in  the  presence 
of  similarly  colored  alga?;  fins  all  barred;  belly  usually  livid  bluish  or 
greenish;  lower  side  of  head  with  whit^e  mottlings;  northern  specimens 
with  an  ocellated  black  spot  on  front  of  spinous  dorsal.  Head  slender, 
narrowed  above,  the  snout  rather  pointed ;  maxillary  reaching  pupil;  top 
of  head  with  several  scattered  cirri ;  a  few  on  sides  of  head,  none  on 
edge  of  preopercle;  cirri  on  lateral  line  anteriorly  and  on  front  of  back, 
also  on  base  of  spinous  dorsal.  No  scales  or  prickles  anywhere;  pre- 
opercular spine  forked.  Front  rays  of  anal  enlarged  and  partly  de- 
tached in  <?;  anal  papilla  large  (in  <?);  pectorals  reaching  well  beyond 
front  of  anal.  Head  3| ;  depth  4 J.  D.  VIlI-16;  A.  12.  L.  3  inches. 
San  Luis  Obispo  to  Alaska,  Exceedingly  abundant  northward^  one  of  the 
smallest  of  marine  Cottid<je. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 153;  Girard,U.  8.  Pac.  K.  E.  Snrr.  ilA. 
56:  Centridermichthya  maculosus  GUiither,  ii,  171.) 

aa.  Mouth  with  very  little  lateral  cleft;  the  head  globoid.    (Blenm(eoUu9*^  GilL) 

1104*  0«  i^lobiceps  Gnl. 

Dark  olive,  with  obscure  darker  cross-bars;  first  dorsal  with  2  dtfk 
streaks  above;  fins  generally  barred  with  greenish,  orange,  or  Woe; 
cirri  mostly  black.  Body  little  compressed;  head  extremely  short  tad 
blunt,  narrowed  above,  nearly  everywhere  convex.  Month  anterior, 
short  and  broad,  almost  without  lateral  cleft;  lower  jaw  shortest;  bbu- 
illary  reaching  past  front  of  the  small  eye;  interorbital  space  veiy  VU' 

^'Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  type  OUgoeothu  globiofjpt  Gid.    ( 
niua;  Cottua.) 
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row,  grooved,  about  half  width  of  eye;  preopercular  spine  with  a  single 
point  turned  upwards;  top  of  head,  with  two  series  of  cirri;  none  on 
sides  of  head,  except  a  few  on  upper  part  of  opercle;  a  series  of  cirri 
along  anterior  half  of  lateral  line;  skin  without  scales  or  prickles;  pec- 
torals reaching  beyond  front  of  anal.  Head  3^;  depth  4J.  D.  IX-16; 
A.  11;  V.  I,  3.  Northern  specimens  are  larger  in  size,  with  paler  and 
more  variegated  coloration  and  red  markings;  the  dorsal  has  one  or 
two  more  rays,  the  preopercular  spine  is  stronger  and  slightly  hooked 
upwards,  and  the  opercle  has  many  more  cirri  above  than  in  the  south- 
ern form.  Pacific  coast,  from  Monterey  northward  to  Kodiak;  in  rock- 
IK>ols;  rather  rare. 

(Girard,  U.  S.  Pac.  B.  R.  Surv.  Fish.  185d,58:  Centridermichthys  globioeps  GUntheri 
ii,  171.) 

878.— BLEPSIAS  Cuvier. 

(PfrqpiM  Bennett:  Histiooottus  GiW,) 
(Cnvier,  R^gtie  Animal,  1829,  ed.  2d:  type  TrachinuB  cirrhoaus  Pallas.) 

Head  and  body  compressed;  skin  hispid  with  stiffish  villiform 
prickles,  sometimes  with  definitely  naked  areas;  snout  and  chin  with 
8evei*al  rather  long  barbels;  mouth  small;  teeth  villiform,  on  jaws, 
vomer,  and  palatines;  preopercle  with  two  short  blunt  spines;  gill- 
membranes  free  from  the  isthmus;  gills  four,  a  slit  behind  the  fourth; 
top  of  head  with  bony  ridges;  suborbital  stay  narrow;  first  dorsal 
short,  elevated  in  front,  the  spines  slender;  second  dorsal  large;  anal 
similar,  lower;  ventrals  very  short,  I,  3;  pectorals  long.  Pacific  coast. 
(An  old  name  of  some  fish;  from  /SAe-o;,  to  look.) 

a.  Spinous  dorsal  emarginate;  sides  with  naked  areas. 
ItOJ.  B.  cirrhosus  (Pallas)  QUntber. 

Dark  olivaceous,  sides  of  back  with  four  to  six  vertically  oblong  black 
blotches  edged  with  paler,  not  reaching  nearly  to  lateral  line;  belly  and 
naked  areas  on  sides  whitish ;  black  bands  radiating  from  eyes  ;  fins 
dark,  with  large  pale  blotches  and  dark  spots;  caudal  with  light  and 
dark  bars;  ventrals  plain;  a  small  white  spot  on  front  of  spinous  dor- 
sal. Supraocular  ridges  well  developed;  interorbital  space  concave, 
with  two  low  ridges  extending  backwards  from  nasal  spines,  diverging 
towards  occipital  ridges;  the  latter  large,  partly  interrupted;  subor- 
bital stay  conspicuous;  temporal  ridge  present;  maxillary  reaching  to 
beyond  middle  of  pupil;  snout  with  five  barbels,  chin  with  six,  the 
longest  about  as  long  as  the  eye,  which  is  3 J  in  head;  a  small  cirrus 
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on  each  interorbital  ridge;  interorbital  space  as  wide  as  eye;  sides 
"with  three  or  four  pale,  well-defined,  naked  areas  behind  pectorals,  the 
two  anterior  much  the  largest;  behind  these  a  long  naked  strip  along 
the  lateral  line,  colored  like  the  rest  of  the  body;  first  four  spines  of 
dorsal  elevated,  §  to  |  length  of  head;  the  fifth  much  shortened;  mem- 
brane deeply  notched  between  the  fifth  spine  and  the  sixth,  which  is 
longer  than  the  one  before  it;  ventrals  as  long  as  eye;  pectorals  reach- 
ing much  beyond  front  of  anal;  first  rays  of  soi\;  dorsal  short;  the 
others  gradually  lengthened  to  near  the  last,  the  highest  higher  than 
the  dorsal  spines;  caudal  longer  than  head.  Head  3$;  depth  3J.  D. 
V,  III-23;  A.  20;  P.  12;  Lat.  1.  50.  L.  C  inches.  North  Pacific,  south 
to  San  Francisco. 

(Trachhnm  cirrhosus  PallnH,  Zoogr  Ross.-ABiat.  iii, 237, 1811:  Bltpsias  iiHlobusC.  SlY. 
iv,  375,  1829;  Glluther,  ii,  153;  Steindachner,  Ichtb.  Beitnige,  v,  128,  1876.) 

aa,  Spiuous  dorsal  not  emarginato ;  no  naked  areas.  * 

1106.  B.  bilobns  Cnv.  <&  Yal. 

Olivaceous,  paler  below ;  dorsal  region  with  4-5  black  bars^  reaching 
one-third  the  distance  to  the  lateral  line,  and  somewhat  coutiuued  on 
the  fins;  caudal  with  a  black  bar  at  base,  otherwise  plain;  i>ectonil8 
and  anal  blotched  with  black.     Body  shorter  and  deeper  than  in  R 
cirrhosmj  with  thicker  caudal  peduncle  and  heavier  head,  the  bones 
less  firm;  snout  short,  obtuse;  interorbital  space  very  wide,  concave, 
half  wider  than  the  small  eye;  short  occipital  ridges  present,  besides 
several  bluntish  tubercles.    Mouth  broad,  oblique,  the  maxillary  reach- 
ing pupil;   teeth  small,  distant;   barbels  as  in  cirrhosus.     Head  and 
body  covered  with  prickles,  larger  and  blunter  than  iu  mrrho$u$;  no 
naked  patches  on  botly;   fins  less  developed  than  in  cirrhagus;  tot 
five  or  six  spines  of  dorsal  subequal,  the  last  three  abruptly  shorter; 
pectorals  longer  and  much  broader  than  in  cirrho^usj  reachiuf]^  seventh 
anal  ray;  caudal  short,  much  shorter  than  head.    D.  IX-21;  A,  18;  P. 
10.    Coasts  of  Alaska  and  Kamtschatka;  the  specimen  hero  described 
from  Kodiak. 

(Cuv.  &  Val.  iv,  379,  1829:  Peropus  hilohua  Bennett,  Beechey's  Voy.  Zool.  Fkh.  SB; 

Giiather,  ii,  153.) 

879.— IVAVTIGHTHTS  Girard. 
(Girard,  IT.  8.  Pac.  R.  R.  Surv.  Fish.  1858,  74:  type  Blepsias  ocnlofattiainM  Q\suL) 

Body  rather  elongate,  compressed,  but  not  elevated,  the  skin  €f^ 
covered  with  short,  close-set,  villiform  prickles.     Head  8hort|  stroBj^ 
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Gomprossed,  the  cheeks  subvertioal;  orbital  ring  much  elevated  above, 
^with  several  blanfc  protuberances  behind;  nape  much  dexiressed,  with 
the  base  of  the  dorsal  fin  rising  abruptly  above  it;  mouth  small;  teeth 
on  jaws,  vomer,  and  palatines;  preopercle  with  small  bluntish  spines 
Above;  gill-membranes  broadly  united  to  the  isthmus;  a  slit  behind 
fburth  gill;  branchiostegals  0;  first  dorsal  falcate,  the  spines  very  flex- 
ible, the  anterior  much  elevated,  much  longer  than  head,  the  x>osterior 
rapidly  shortened;  second  dorsal  long  and  rather  high;  anal  fin  similar 
to  second  dorsal,  but  shorter  and  lower;  pectorals  moderate;  ventrals 
I,  3,  well  develox>ed,  nearly  as  long  as  head.  Pacific  coast.  Small 
fiahc^  of  singular  appearance,  (vaun^?,  sailor;  ix^o<;y  fish;  in  allusion 
to  tbe  development  of  the  first  dorsal  fin.) 

m  107.  N.  oculofasciatns  Grd. 

Grayish  above;  sides  with  dark  marblings  and  obscure  dusky  bauds; 
a  ver>'  conspicuous  black  band  through  the  eye  and  across  cheeks;  first 
dorsal  blackish;  other  fins  barred  with  light  and  dark;  ventrals  plain. 
Maxillary  reaching  to  opiiosite  pupil;  eye  very  large,  longer  than  snout; 
nasal  spines  conspicuous,  curved ;  maxillary  and  edge  of  preopercle  with 
minute  cirri;  orbit  with  a  branched  cirrus,  as  long  as  pupil;  the  narrow 
interorbital  space  deeply  channelled;  supraocular  ridge  posteriorly  with 
3  blunt  tubercles;  2  compressed  tubercles  on  each  side  of  first  dorsal; 
a  deep  pit  at  nape,  extending  under  origin  of  first  dorsal;  spinous  dor- 
sal smooth;  ray»  of  soft  dorsal  and  caudal  roughened  with  prickles; 

dorsal  spines  nearly  twice  length  of  head;  ventrals  f  length  of  head, 

a  little  shorter  than  caudal;  pectorals  long.     Head  3};  depth  3|.    D. 

IX-28;  A.  19;  P.  14;  V.  I,  3;  Lat.  1.  44.     L,  C  inches.     Pacific  coast, 

San  FrancLsco  to  Unalashka;  chiefiy  norUiward. 

{Bl^9ia$  oculoftudaitiB  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202;  GUuther,  ii, 
157;  Steindachnery  Ichth.  Beitrage,  v,  130.) 

880.— RHAMPHOCOTTUS  GUntlier. 
(CKlnther,  Ann.  Nat.  Hist,  xiv,  369,  1874:  type  Bhamphooottut  Hchardsoni  Giinther.) 

Body  short,  elevated.  Head  very  large,  its  greatest  depth  greater 
than  that  of  the  body;  sknll  with  2  strong  bony  ridges  from  above  the 
front  of  the  eye,  continnons  with  2  large  occipital  ridges,  leaving  the 
interorbital  space  and  middle  line  of  the  top  of  the  head  strongly 
concave;  snout  slender,  narrow,  and  abruptly' protruding;  mouth  very 
narrow,  ll-shaped,  its  gape  longer  than  wide;  teeth  villiform,  none  on 
the  vomer  or  palatines;  gill-opcniug  confined  to  the  region  above  the 
BulL  Kat  Mus.  No.  16 46 
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base  of  the  pectorals,  tbe  membranes  below  completely  united  to  the 
shoulder  girdle  and  isthmus;  apparently  no  slit  behind  last  gill;  a 
stout,  straight,  preopercular  spine;  nasal  spines  present;  no  other 
spines  on  head.  Skin  everywhere  on  head  and  body  Arm,  immovable, 
densely  covered  with  stiff  bifid  or  trifid  spinous  prickles;  spinous  dor- 
sal ver3'  small;  pectoral  with  procurrent  basct  (fiafuffoq^  snout;  xorroc, 
Gottus.) 

Ii0§«  R«  richardsoni  Gthr. 

Brownish,  with  G  or  8  oblique  black  bands  running  downward  and 
forward;  a  white  bar  below  eye;  a  dusky  bar  at  bases  of  pectorals  and 
ventrals,  the  fins  otherwise  plain.  Head  hard  and  bony,  nearly  m 
long  as  rest  of  body;  snout  rather  longer  than  e^'e,  which  is  of  mod- 
erate size,  and  with  partly  vertical  range;  maxillary  extending  to  front 
of  eye;  suborbital  stay  strong;  i)ectorals  long,  reaching  tii>s  of  ventrala 
and  past  front  of  anal;  ventrals  long,  their  rays  prickly.  Head  2; 
depth  2.  D.  VII-14;  A.  7  or  8;  V.  ca.  I,  4.  L.  2J  inches.  Northeni 
seas.  Three  specimens  known:  the  one  here  described  from  Bering's 
Straits;  the  original,  said  to  be  from  "Fort  Rupert";  a  third  recently 
obtained  by  Mr.  Lockington,  from  the  stomach  of  a  Sebastodes^  at  Mon- 
terey. 

(GUnther,  Ann.  Mag.  Nat.  Hist,  xiv,  370,  1874;  Bean,  Proc.  U.  S.  Nat.  Mot.  180, 
252.) 

Family  CVIII  (a)  — AGONID JE.* 

(The  Alligator-fislies.) 

Body  elongate,  or  more  or  less  elevated,  angular,  covered  with  about 
eight  longitudinal  series  of  large  bony  plates,  which  form  a  coat  of  bi3; 

*Tho  following  genera  and  species  of  this  typo  have  been  described  Una 
tschatka  and  the  Kurile  Islands,  and  will  donbtlesi  be  found  on  our  Alaiikan 

HYPSAGONUS  Gill. 

(Gill,  Proc.  U.  S.  Nat.  Mus.  1861,  259:  type  Aapidophonu  quadricantit  Cnr.  A  TaL)      f  j 

Body  compressed  and  elevated,  its  dppth  greater  than  length  of  head,  more  til* 
one- third  the  body;  head  small,  separated  from  the  base  of  the  dona!  by  •  f cij  iMf  M £ 
nuchal  depression;  top  of  head  very  uneven;  mouth  terminal,  the  Jaws  aboat  e^f 
no  vomerine  teeth ;  gill-membranes  undescribed,  probably  free  from  itthiBM;  Bili^   I  ^ 
bels ;  scales  large,  not  very  rough,  most  of  them  striate  and  armed  with  a  MiiB'  |  ^ 
spine  or  tubercle ;  dorsal  spines  strong,  the  first  serrated ;  peotonda  shorty  p 
ventrals  small,    {viffiy  high;  Agonus,)  |^ 

H,  quadricornis  (Cuv.  &  Val. )  Gill. 
Two  horns  above  eye  And  2  above  occiput;  iDterorbital  spaoe  naaify  w 
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head  extenially  entirely  bony,  the  plates  often  spinous ;  eyes  large,  placed 
hi^h;  suborbital  stay  cuirassing  the  che«k;  mouth  terminal  or  inferior; 
barbels  often  present;  teeth  small,  in  villiform  bands,  on  the  jaws,  and 
often  on  the  vomer  and  palatines  also;  gills  3^,  no  slit  behind  the  last; 
pseadobranchise  very  large,  usually  extending  down  the  inner  side  of 
the  opercle;  gill-rakers  small;  gill-membranes  united,  free  or  joined  to 

eye;  2  small  spines  above  snout;  dorsals  well  separated.  Head  32;  depth  3.  D. 
rX-45;  A.  10;  Lat.  1.  33.     Kanitschatka.     iGUnther.) 

(^AspidophoriM  quadrioomit  Cuv.  &  Val.  iv,  221,  1829:  Agonus  quadricamis  GUnther, 
ii,  215.) 

HIPPOCEPHALUS  Swainson. 

(Swainson,  Class.  Fish,  d^c,  1839,  272:  type  Aspidophorus  auperdliosus  Cuv.  d^  Val.) 

Body  moderately  elongate,  compressed,  the  head  depressed  at  the  nape;  dorsal 
spiaes  strong,  the  first  inserted  close  behind  the  nape;  dorsals  well  soparat-ed;  jaws 
eqiiAly  or  the  lower  slightly  the  lon;rer;  brea«)t  granulated;  gill-membranes  not  de- 
scribed, probably  free.    (£7r;ro^,  horse;  xEtpaXyj,  head.) 

.K  jap^Umf  (Pallas)  Gill. 

Yellowish  brown,  the  body  banded  and  the  fins  with  dark  lines.  Top  of  head  not 
irery  rough;  a  flat  triangular  prominence,  directed  upward  and  outward  above  each 
eye,  concealing  the  eye  when  viewed  from  above;  2  spines  above  the  snout;  subor- 
Iriital  with  2  or  3  spines,  one  of  tbem  with  a  barbol;  suborbital  stay  broad,  gib^oun; 
"barbels  small;  bony  plates  rough-striate,  pyramidal,  the  center  raised;  ventrals  half 
ma  long  as  pectorals;  dorsals  separated  by  a  »pace  greater  than  length  of  either;  fins 
mil  very  rough.  Depth  5.  D.  yi-17;  A.  8;  Lut.  1.  45.  L.  12  inches.  Kurile  Inlands. 
(Cur.  4-  Val) 

{CoUus  japonicu8  Pallas,  Spicilegia  fasc.  vii,  31,  1772:  Agonus  curilicuB  and  AgonuM 
&tegopkthalmM8  Tilesius,  M^m.  Ac.  Petersb.  iv,  416,  427:  Aspidophorus  superciliovuB  Cuv. 
A  Val.  iv,  215:  Agonus  ategophthalmuSy  Glinther,  il,  214.) 

Srae^jfopsis  dodecaSdrM  (Tiles. )  Bean. 

Brownish,  body  and  fins  banded.  Body  elongate;  snout  obtuse,  depressed,  without 
ipines;  mouth  nearly  vertical,  the  lower  jaw  considerably  produced;  interorbital 
■pace  OS  wide  as  eye;  suborbital  with  spines;  breast  with  many  small  convex  polyg- 
ODftl  plates;  keels  of  the  scales  ending  in  a  small  point.  Head  5;  depth  8.  D.  XI-7; 
A.  15;  P.  15;  V.  I,  2;  Lai.  1.  40.    Kamtschatka;  common.     {Cuv.  <f>  Val,) 

(Agonus  dodekaedruB  Tiles.  Mdm.  Ac.  Petersb.  iv,  pi.  13,  18L1:  Phalangistet  loricatua 
Pallas,  Zoogr.  Ross.-Asiat.  iii,  114:  Aspidodophorus  dodecaedrus  Cuv.  &,  Val.  iv,  209: 
Agonus  dodecaSdrus  Gthr.  ii,  214.) 

SIphagonus  segalietuis  (Tiles.)  Steind. 

Yellowish  brown;  fins  with  black  bands.  Form  resembling  Brachyopsis  rostratuSf 
-  Imt  the  tail  shorter;  body  depressed;  eye  behind  middle  of  head;  two  splii*^H  on  tho 
■aborbital,  and  some  others  about  eyes ;  dorsals  contiguous ;  anal  longer  than  second 
doTBal ;  no  barbels  under  the  throat ;  gill-membranes  and  barbels  at  chin  undescribed. 
D.  VII-8;  A.  12;  C.  10;  P.  14;  V.  I,  2.  L.  7  inches.  Island  of  Saghalien.  {Cuv.  f 
Vol.) 

(Spnguathus  segaliensis  Tiles.  M6m.  Soc.  Imp.  Nat.  Moscou,  ii,  216:  Agonus  lasvigatu$ 
Tilesius,  M^m.  Acad.  Petersb.  iv,  436:  ^^Aspidophore  2t««e"  Cuv.  &,  Val.  iv,  214.) 


co^ 


T:B.t^^ 


rJJ'lO'5^^ 


^^v.-  ^^^ftdot- 


c\o8e 


to  * 


ttro^'  feN^-^j^^^  ^«ca. 


■^1 


B»v  ^•':  „„  t1»e 


Tft5* 


L 


*<r"«-r^  <^'::^*>°°* 


tftOS 


^.tcti® 


,ad  "^^^ 
»toovit 


none.    -  ^  ^^     twey 


»d«^ 


c«**p 


Kr<»c«**- 


Gtt* 


^tfttxea 


ft©© 


^Trtg' 


a.  BP^^^''" 


do 


,TS^\0l>«0 


►\©ie^  ^^ 


ffitvX' 


yt^^'^K^ito^ 


tia® 


^^ft dot»--^ ^^ txo-^^ ,  tfjO 


ut  «o 


.ttoi^g 


UXlPg 


ta[b©» 


i\vV«^ 


B»^' 


c^^ 


o^^^ 


Bo^^  ::;v>ei 


Dftti 


Ae8» 


eVoti 


gat© 


iticV^' 


do^ 


oc 


*•  ""'voi^e^'^^^ 


itiftP^ 


Vo** 


ieri»" 


teet^ 


»©«* 


,»c6V^' 


Gi^^-^ 


tratun*^^ 


l,»c- 


:0 


3od5  ^•^^^  rided  t»^ 


oc 
sbott, 


^^     Reads'    ^^^^ 


810 


aW, 


BiogV<> 


long-,.   3*^^^*;;^.TnalV^^^' 


eye*' 


-^r^rm^*^-'  i:l  -^  r^^^^^*^"  -"^^t;.;  ^^^-^ 


Btaal^e^  *l:,eioX>t»t^*^*   _^^^^  ^^^: 


xttiiWsd, 


Itee 


i\e4, 


BttOt^g- 


,  «^\<^o. 


.\l^ 


^^tet. 


•«\ft 


ctota^*^ 


dof 


108(a).   AGONID-E — SIPHAGONUS.  725 

[  region;  lower  jaw  slightly  included;  caudal  peduncle  very  long 
slender^  forming  about  two-fifths  the  length;  breast  with  flat 
«;  dorsal  ridges  high  anteriorly,  the  median  line  of  back  from 
t  to  dorsal  fin  concave.  Head  5§;  depth  9.  D.  5;  A.  G;  Lat.  1* 
t  50.  L.  G  inches.  Polar  regions,  southward  to  Cape  Cod;  abun- 
in  deep  water. 

Um8  monoptcrygxuB  Bloch,  Auslandische  Fische,  \iy  IfiOi  taf.  178;  Giinther,  ii,  216.) 

asal  spines  obsolete.    (AnoplagonuB  QdM,) 

K  A.  inermis  GUntber. 

ack,  obscurely  marbled  with  grayish  and  brownish;  dorsal  grayish, 
»led  with  black;  caudal  black,  with  a  gray  band;  anal  yellowish, 
a  black  dot  behind  each  ray.  Body  anteriorly  much  broader  than 
.  Head  flat,  depressed,  triangular;  nasal  spines  obsolete;  lower 
projecting;  interorbital  space  grooved,  narrower  than  the  orbit; 
less  than  snout,  5  in  head;  pectorals  shorter  than  head;  ventrals 
1;  breast  with  about  IG  plates.  Head  5  in  total  length;  depth  14; 
h  9.  D.  5;  A.  5;  C.  10;  P.  10;  V.  2;  Lat.  1.  41.  Vancouver's 
id.    (Oiinther,) 

Intber,  ii,  524:  Anoplaganua  inermis  Gill,  Proo.  Acad.  Nat.  Sol.  Pbila.  1861, 167.) 

889.— 81PHAOONU8  Steindacbner. 
idacbner,  Icbtb.  Beitriigc,  v,  140,  1876:  type  Syngnathua  fegalienaia  Tiles.) 

>nn  of  8yn{inathu8 ;  snout  produced  in  a  tube;  lower  jaw  projecting 

)nd  upper,  with  a  long  barbel  at  the  symphysis;   gill-membranes 

from  the  isthmus;   both  dorsals  present;   ventrals  very  short; 

38  of  body  slightly  keeled,  without  spine.     (Latin,  sipJiOj   tube; 

BUS.) 

I.  8.  barbatuft  Steind. 

rownish,  a  lengthwise  black  band  on  sides  of  head,  becoming  ob- 
te  behind.  Body  very  slender,  subterete;  median  line  of  head  and 
i  concave;  snout  produced  into  a  long  moderately-compressed 
i,  the  single  barbel  at  the  chin  about  twice  the  length  of  eye;  teeth 
omer;  snout  and  orbital  rim  without  spines;  eye  in  middle  of  head; 
>rbital  narrow,  unarmed;  preopercle  with  3  spines;  large  polygonal 
es  on  the  breast;  pectorals  long,  reaching  dorsal;  ventrals  very 
t,  the  vent  close  behind  them.  Head  4;  depth  =  length  of  snout, 
D.  VI-7;  A.  9;  P.  12;  Lat.  1.  44.  L.  6  inches.  Coasts  of  Alaska 
Japan;  not  rare. 

eindachner,  Icbtb.  Beitruge,  v,  140,  1876.) 
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t.— BBACHTOP8I8  Gill. 

(f  Leptagonu8  Gill.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  259:  type  Agonu*  rostraius  Tilc^ina.) 

Body  elongate,  fusiform,  low,  covered  with  spinous  plates.  Head  do- 
pressed,  spinous;  mouth  comparatively  large,  very  obliqae,  the  lower 
jaw  projecting;  jaws,  vomer,  and  palatines  with  small  teeth;  gill-mem- 
branes united,  free  from  the  isthmus;  barbels  few;  spinoas  dorsal  well 
developed;  ventral  rays  1,2.    {^payuq^  short;  r>v''«^,  fiace.) 

1119.  B.  rostratns  (Tileaius)  Gill. 

Body  more  fusiform  than  iu  other  species  of  this  genus,  very  robust 
in  front  of  the  middle,  tapering  to  the  slender  tail.  Head  triangular 
and  pointed,  as  seen  from  above,  the  mouth  quite  narrow ;  eyes  small 
well  forward;  head  considerably  depressed,  snout  without  spine;  a 
short  flap  at  angle  of  mouth ;  scales  not  very  rough ;  gill-mcmbTanes 
free  from  the  isthmus;  ventrals  quite  short;  breast  with  a  median  row 
of  large  raised  couvex  plates ;  a  row  of  similar  plates  bordering  the 
edge  of  the  gill-opening,  the  three  series  forming  a  /I\-shaped  figure, 
the  interstices  filled  with  very  small  plates.  "D.  VIlI-8;  A.  16^ \  Lat 
1.  36.  L.  8  inches.  Alaska  and  Kamtschatka;  here  described  from 
specimens  lately  obtained  by  Dr.  Bean. 

{Agonus  roatratus  Tiles.  M6m.  Acad.  Potersb.  iv,  pi.  14:  PhalangUtet  JutiformUVtSiMt 
Zoogr.  Ko88.-A8iat.  iii,  116:  Jgonus  rostratus  GilDther,  ii,  214.) 

1113.  B*  verracosas  Lockington. 

Olivaceous,  banded  with  darker ;  pectorals  whitish  at  base,  witk  i 
dark  spot  above  and  below;  terminal  portion  dark;  ventrals  brigbt 
orange-yellow  with  a  large  black  spot  inside  of  the  first  ray,  and  two 
small  spots  near  the  tip  in  ^ ,  the  fin  ]>lain  in  9 .     Body  elongate,  d^ 
pressed;  mandible  narrow,  not  one-fourth  as  deep  as  long;  maxillafT 
reaching  slightly  beyond  front  of  eje,  with  a  short  barbel  at  tip;  kogtfc 
of  b.irbel  i  that  of  eye;  ridges  on  head  all  rough;  supraociilfirrijpi 
serrate;  occipital  and  postorbital  ridges  without  spines ;  preortntal  vitk 
about  six  spines ;  suborbital  stay  with  two ;  preopercle  with  two  tpiMf 
near  its  angle;  opercle  without  spines;  membrane  of  mandiUfi  vitk 
small  stellate  tubercles;  plates  on  body  rough,  each  with  a  keel  ta» 
nating  in  a  strong  spine;  the  dorsal  plates  with  small  priddeiih»i 
breast  and  base  of  pectoral  fin  with  large,  striate,  wart-like  tabodVy 
plates  of  ventral  series  tubercular  anteriorly;  upper  lateral  •oiei^i' 
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plates  reaching  head;  pectorals  reaching  the  eleventh  plate;  ventrals 
extending  beyond  front  of  anal  in  i ,  much  shorter  in  9  ;  the  membrane 
between  the  rays  very  broad;  anal  papilla  small.  Head  4J;  depth  8. 
D.  IX-7;  A.  11;  V.  I,  2;  P.  14 ;  C.  10;  Lat.  I.  35.  L.  8  inches.  Coast 
of  California;  abundant  in  deep  water. 

(LockiDgton,  Proc.  U.  8.  Nat.  Mu8.  iii,  GO,  1880  (May  6):  Agonus  (Brachyoptis)  haV' 
kami  Steind.  Ichth.  Beitriige,  ix,  253,  1880  (July  ir>).) 

1 1 14.  B«  xyostemus  J.  &.  6. 

liight  olive  brown,  finely  reticulated  with  darker,  pale  below;  mandi- 
ble, and  side^of  head  below  eye  blight  silvery;  pectoral  blackish,  with 
a  large  light  blotch  at  base  below  and  a  broad  pale  tip;  caudal  entirely 
black;  dorsal  nearly  plain;  ventrals  plain;  anal  white  anteriorly,  ab- 
ruptly black  behind.  Form  of  B,  verrucosus,  but  rather  stouter  and 
less  depressed;  breast  covered  with  minute  prickles;  plates  of  body 
ivith  spines  as  in  jB.  verrucosusy  but  without  smaller  prickles ;  ventral 
fins  short,  reaching,  even  in  the  male,  little  more  than  half  way  to  anal; 
the  connecting  membrane  of  the  rays  very  narrow;  maxillary  barbel 
long,  three-fourths  the  diameter  of  the  eye;  mandible  very  deep,  more 
than  one  third  as  deep  as  long;  upper  lateral  series  of  plates  obsolete 
from  front  of  first  dorsal  forward.  Head  4.J;  depth  7.  D.  VI-0;  A.  8; 
V,  1, 2 ;  P.  17 ;  Lat.  I.  30.  L.  5 J  inches.  About  Monterey  and  San 
Francisco;  common  about  Santa  Cruz. 

(Jordan  &  GilL>ert,  Proc.  U.  S.  Nat.  Mas.  iii,  1.5*2, 18;^  (July  2):  Agonus  {Brachyopsia) 
OMrna  Sleindachneri  Ichth.  Beitriige  ix,  254,  IdSO  (  July  15).) 

llltl.  B«  (f)  decaffonus  (Bloch  &  Schneider)  J.  &,  G. 

Yellowish  brown,  marbled  with  darker.  Body  elongate,  compressed; 
liead  depressed ;  jaws  equal;  a  pair  of  spines  above  the  snout,  a  second 
above  the  orbits,  a  third  on  the  nape,  the  latter  the  largest;  barbels 
very  short  and  thick;  scales  with  very  prominent  spines;  six  series  of 
scales  between  the  ventral  fins  and  the  vent;  four  between  the  vent 
and  the  anal  fin;  pectoral  fins  much  longer  than  head,  one-fourth  total 
with  caudal.  D.  Vl-7;  A.  8;  P.  14;  Lat.  1. 41.  Greenland  to  Norway. 
{C^UntJl€r.) 

{Agonus  decagouus  Bl.  &,  Schn.  1801,  105:  Agonus  decagonus  Gttnther,  ii,  215:  Agonus 
Sleeagonus  Collet,  Norges  Fisko,  1875,  40:  Archagonus  decagonus  Gill:  Aspidopkorus  spi- 
mmU9iMua  Kr5yer,  Naturhist.  Tidsskr.  i,  250,  1844:  Agonus  spinosissimus  GUnther,  il, 
214:  Leptagonus  spinosissimus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  167, 1661.) 
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884.— AOONVS  Bloch  &  Schneider. 

(AapidophoruB  Lac^pMe:  Phalangiafes  Pallaa.) 
(Bloch  &  Schneider,  Syst.  Ichth.  104, 1801:  type  Cottus  oatapkractus  L.) 

Body  low;  head  broad,  depressed,  about  as  broad  as  long;  month 
small,  subinferior,  the  lower  jaw  incladed;  no  vomerine  teeth;  gill- 
membranes  joined  to  the  isthmus,  forming  a  narrow  fold  across  it; 
plates  on  body  without  spines;  fins  short.  One  species  known,  (a, 
without;  ywvo^j  joint:  t.  c,  rigid.) 

1116.  A.  cataphractus  (L.)  Bloch  &  Schneider. — Sea  Poaoher. 

Brownish,  sides  with  some  dark  bands;  pectorals  and  upper  fins 
barred.     Body  anteriorly  very  broad,  flattened  below*  tapering  ab- 
ruptly forward  to  the  triangular  snout,  and  slowly. backward  to  the 
long  and  slender  tail;  the  greatest  width  is  half  more  than  the  greatest 
height  and  5  times  the  least  height;  snout  with  four  sharp,  hooked 
spines  projecting  much  beyond  the  horizontal  fl -shaped  month;  lower 
jaw  profusely  covered  with  thickish  barbels,  the  largest  longer  than 
eye;  suborbital  narrow,  with  three  blunt  bony  projections;  preopercte 
and  subopercle  each  with  a  stout  spine,  that  on  subopercle  the  larger 
and  hooked  backward;  bones  of  head  striate;  orbital  crests  elevated, 
roughish;  interorbital  space  broader  than  eye;  top  of  head  little  un- 
even, without  spines;  two  blunt  occipital  processes;  no  nuchal  depres- 
sion; the  space  between  dorsal  ridges  concave;  plates  on  body  ragose; 
lateral  plates  much  smaller  than  others,  the  upper  lateral  series  obsolete 
from  middle  of  spinous  dorsal  forward,  in  which  region  the  lower  latent 
series  is  much  enlarged;  breast  with  four  quadrate  plates  forming  i 
squai-e.    Dorsal  small;  pectoral  about  as  long  as  head',  reaching  to 
within  four  plates  of  anal;  ventrals  shori,  reaching  little  beyond  vent, 
G§  in  length.    Head  about  as  broad  as  long,  4^;  depth  6.    D.  Y-7;  A. 
5;  Lat.  1.  35;  CGBca  5;  vertebrsB  11  +  25.    Xorthem  Europe;  leoudfd, 
perhaps  erroneously,  from  Greenland. 

(Coitus  cataphractus  L.  Sysc.  Nat.  i,  451 :  Aspidophants  armafua  Lac^p.  ill,  9SS;  G8i- 
ther,  ii,  211;  Day,  Fishes  Great  Britain,  1881, 67.) 

885.— BOTHRAOOBIVS  Gm. 

(Gill,  Bull.  IJ.  S.  Nat.  Mus.  xi,  ined. :  type  Hypsagontu  swani  Steindachner.) 

Body  rather  short  and  deep,  broad  and  depressed  anteriorly^  com- 
pressed behind;  a  deep  nuchal  pit;  mouth  subinferior,  the  lower  ji^ 
included ;  head  and  neck  to  the  dorsal  fin  rhombic  in  ontlinei  as  IM 
from  above;  jaws  and  vomer  with  teeth;  dorsals  small|  well  aepantadf 
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anal  similar  to  soft  dorsal;  ventral  1, 2;  plates  without  spines  or  keels; 
no  spines  on  head.  Gill-membranes  broadly  united  to  the  isthmus. 
North  Pacific.    {fioOpo^y  a  cavity;  aytovoq^  Agonus.) 

11  IT.  B.  swani  (Stelndachner)  Gill. 

Clear  yellowish;  a  blackish  cross-bar  downwards  and  forwards  from 
base  of  first  dorsal;  another  between  the  dorsals,  and  a  third  behind 
dorsal  and  anal;  a  dusky  bar  across  interorbital  space  and  through  eye; 
fins  all  mottled  or  barred.  Nuchal  pit  broader  than  long,  the  plates  be- 
hind sending  three  processes  into  it;  top  of  head  with  two  broad  par- 
allel ridges,  the  space  between  thein  transversely  concave;  pi*copercular 
margin  denticulated;  breast  with  large  plates,  similar  to  those  on  sides 
of  body.  Head  3J;  depth  3J.  D.  III-5;  A.  5;  P.  12;  C.  12;  V.  I,  2; 
Liat.  1.  32.    Puget's  Sound;  one  specimen  known.    {Steindachner.) 

(J9yp«a^0fiii«  «trafiii  Steindachner,  Ichth.  Beitriige,  y,  144,  1876.) 

886.— ODONTOPTXIS  Lockington. 
(Lockington,  Proc.  IT.  S.  Nat.  Mus.  ii,  328, 1879:  type  Odontopyxis  triapinosua  Look.) 

The  genus  differs  from  Podothecus  chiefly  in  the  presence  of  vomerine 
teeth.  The  body  is  very  slender;  and  the  fins  few-rayed,  {odwv^  tooth ; 
ico^i^y  box.) 

11 18.  O.  trispinosus  Lock. 

Olivaceous,  with  six  or  seven  darker  bands;  fins  with  dark  blotches. 

A  sharp,  rather  long,  movable  spine  upon  the  tip  of  the  snout,  its  tri- 
angular base  projecting  beyond  the  jaws;  behind  this  a  pair  of  recurved, 
fixed  spines;  supraorbital  ridge  pi-ominent,  ending  in  a  backward- 
directed  spine;  maxillary  with  two  minute  barbels;  isthmus  broad; 
eye  very  large;  forehead  strongly  convex,  longitudinally  transversely 
strongly  concave;  a  deep  nuchal  cavity  divided  by  a  longitudinal  ridge; 
preorbital  with  a  spine  directed  backward;  eye  large;  a  circlet  of  hori- 
zontal spines  at  base  of  caudal.  Head  5^  in  total  length;  depth  10  to 
12;  eye  3f  in  head.  D.  IV-6;  A.  6;  V.  I,  2;  P.  14;  C.  11;  Lat.  1.  36. 
li.  3  inches.    Pacific  Coast  from  San  Francisco  to  Santa  Barbara. 

{Odoniopyxis  trispinoaiui  Lockington,  Proc.  U.  S.Nat.  Mus.  ii,  3'28, 1879.) 

887.— PODOTHECUS  Gill. 
(Paragonus  Gill.) 

(Gill,  Proc.  Nat.  Sci.  Phila.  18G1,  259:  type  Podothecus periaMhus  G\\\=iAgonua  aotp^ii- 
•eHntM  Tiles.) 

Body  elongate,  fusiform;  head  long,  compressed,  armed  above;  snout 
protruding  much  beyond  the  small,  inferior,  U-shaped  mouth;  teeth 
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very  small,  in  villifonn  baiuls;  noiu' on  vomer  or  ]);ilatine.s;  lowvr  paru 
of  head  with  barbels;  ^ill-membranes  unitetl  t<»  the  istlimus,  not  funu- 
in<:j  a  fold  across  it.  Plates  of  body  armed  with  s])iue8;  spinous  dursal 
present.  Ventral  rays  T,  L*.  (ri.vc,  toot;  f^^^-^,^  box,  from  a  suppo>cti 
f^roove  for  the  reception  of  the  ventrals.j 

1119.  P.  vnl$n!ii  J.  &.  (>. 

Dark  brown,  with  7  to  0  darker  cross  bars,  extendin«jf  on  the  fin>: 
pectorals  black,  with  whitish  ed;;inj^^  and  a  j)ale  blotch  near  base;  other 
fins  chielly  black,  the  anal  with  whiti.sji  ed<;ring;  belly  white.    Bwly 
very  elongate,  broader  than  hi^ih.     ll(»ad  trianirnhir,  the  profile  in"ej,Ti- 
lar,  the  snout  i»ointed.     Month  n-shai)ed,  entii-ely  inferior,  the  maxil- 
lary reachin<f  front  of  pnpil;  distantre  from  premaxillaries  to  tip  of 
rostral  spines,  abont  half  length  of  snout;  maxillary,  inteix)i»ercle, and 
branch iosteji:als,  with  scattered  cirri,  these  fewer  and  smaller  than  in 
P.  acipenseriniifs ;  none  on  lower  side  of  snout.     Eye  large,  as  loo;,'  as 
snout,  3.}  in  head;   the  orbital  rim  prominent  all  around.     S]Mues  ol' 
head  more   numerous  than  in   the  other  Affont<l(e.     Snout  with  tvo 
strong  spines  directed  forwards,  two  hirgc*  ones  behind  them  directwl 
upwards,  then  two  smaller  ones;  orbital  ridge  elevated  and  serratwl, 
with  a  preocular  and  a  supraocular  spine;  behind  the  latter,  a  riiljre 
armed  with  two  spines  on  each  side,  separated  from  the  first  plates  of 
the  dorsal  series  by  a  deep  quadrangular  pit;  a  ix)w  of  minute, emt 
spines  on  median  line  of  back  and  top  of  head;  a  sharp,  serrate<l,  teui 
poral  ridge,  with  four  spines;   operde  with  a  strong  rib  and  several 
spines;  suborbital  stay  with  an  irregular  prominent  ridge;  preoi^enlf 
with  three  principal  spines  and  some  smaller  ones;  suborbital  usun>«, 
half  width  of  eye,  extremely  uneven,  armed  with   small  spines  aii«i 
tubercles;  more  than  70  spines  and  tubercles  on  the  head.    Plates ol 
body  all  striate,  those  above  and  on  sides  ending  each  in  a  sharp 
spine;  breast  with  about  six  polygonal  xdates,  on  each  sideof  whicb 
are  the  idates  of  the  abdominal  series;  bases  of  caudal  and  ijectorals 
with  small  spines.    Ventrals  short,  the  vent  near  the  middle  of  their 
length,     nead  4;  depth  8.     D.  lX-7;  A.  9;   Lat.  1.  40.     L.  4i  inches. 
Deep  water,  off'  San  Francisco;  not  common. 

(Afjonua  vulsus  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  30.%  16dO.) 

1130.  P.  acipcnserinns  (Tiles.)  GiU.^AUiffator fish. 

Brown  with  darker  marblings  and  narrow  vertical  streaks;  flnaolivi- 
ceoiis^  more  or  less  marbled  with  dark;  ventrals  plain,  black  in  ^i  ^ 
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t  bar  at  base  of  pectorals ;  belly  white.  Body  elongate,  the  tail  very 
der,  broader  than  deep;  head  narrow,  the  cheeks  sub  vertical,  the 
[tlong  and  pointed;  mouth  fl -shaped,  wholly  inferior;  distance  from 
laxiilaries  to  tip  of  nasal  spines  less  than  half  snout;  maxillary 
lower  side  of  snout  with  dense  tufts  of  long  cirri  as  long  as  eye; 
nr  on  mandible,  none  on  branchio.^tegal  region.  Eye  large,  shorter 
snout,  4  in  head;  orbital  rim  prominent  above  only;  snout  with 
spines  directed  forward,  then  two  larger  ones  hooke4  backward,  far 
nd  which  are  two  smaller  ones  close  together,  directed  upward; 
:al  bones  rugose,  with  a  strong  supraocular  spine  only;  behind  it  a 
p  occipital  ridge  on  each  side,  each  ending  in  a  single  spine;  no  pit 
le  occiput,  the  A'ertex  nearly  plane;  opercle  and  preopercle  strongly 
te,  the  latter  with  a  ridge  and  a  blunt  spine;  suborbital  very  broa<l, 
ly  as  deep  as  eye,  striate,  with  a  double  iidge  at  its  lower  margin, 
upper  ridge  with  two  or  three  spines;  head  with  about  18  distinct, 
as  in  all.  Plates  of  body  strongly  striate,  those  above  ending  in 
ig  spines;  breast  with  about  twelve  polygonal  plates;  slight  asper- 
at  base  of  pectoral ;  ventrals  very  short,  not  longer  than  eye  in  9 , 
It  half  longer  than  eye  in  ^  ;  pectorals  large,  about  reaching  anal; 
lal  peduncle  long,  alK)ut  half  length  of  body  without  head;  dorssils 
in  ^ ,  the  two  fins  closely  contiguous.  Head  3§ ;  depth  6.  D.  IX-7 ; 
;  Lat.  1.  37 ;  vert.  12  +  27.  L.  12  inches.  Puget  Sound  to  Alaska; 
non  northward. 

fOffM  acipenserinua  Tilesius,  M^m.  Acad.  St.  Potcrsb.  iv,  422, 1813.  Agonua  aeipen»eri' 
iinther,  ii,  *212:  Podothecus peristcthua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1^^61,2^0: 
KrntM  odpeiueHHus  GiU,  1.  c.  167:  Agonus  acipenaerinus  Jordau  &  Gilbert,  Proo. 
Nat.  Mus.  ill,  332,  1880.) 

Family  CVIII  (6).— TRIGLIDJE.* 

(The  Gurnards.) 

►dy  elongate,  usually  more  or  less  fusiform,  covered  with  scales  or 
8  of  bony  plates.  Head  externally  bony,  usually  entirely  cuirassed 
rough,  bony  plates,  some  of  which  are  armed  with  spines;  eyes 
;  mouth  terminal  or  subinferior;  premaxillaries  protractile;  max- 
r  without  supplemental  bone,  slipping  under  the  preorbital;  teeth 
small,  in  bands  in  the  jaws,  and  usually  on  the  A'omer  and  pala- 
,  sometimes  entirely  wanting;    gills  4,  a  large  slit   behind   the 

h;  psendobranchiae  present ;  gill-rakers  various;  gill-membranes 

-  — ■ — ' ' f^ 

unily  106  (a),  AganidcB  is  incladed  under  Triglidas^  in  the  key  to  families,  on  page 


732      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY ^IV. 

free,  or  varioasly  attached  to  the  isthmus.  Ventral  fins  thoracic,  nsa- 
ally  wide  apart,  separated  by  a  flat  area,  I,  4  or  I,  5.  Spinous  dorsal 
present,  short;  soft  dorsal  similar  to  the  anal,  which  is  without  spines; 
caudal  narrow,  few-rayed.  Pectorals  large,  with  broad  base,  some- 
times divided  into  two  portions,  sometimes  with  the  two  or  three  lower- 
most rays  detached.  Air-bladder  present;  pyloric  c<Bca  usually  pres- 
ent, few  in  number.  Singular  looking  fishes,  allied  to  the  Cottiditj 
found  in  all  seas.    Grenera  5;  species  about  40. 

(TriglidcB  pU  GUnther,  ii,  191-210,  216-224.) 

a.  Pectoral  fins,  with  two  or  three  detached  appendages  below ;  Tentrals  I,  5,  wide 
apart. 
h.  Body  mailed;  teeth  none;  pectoral  appendages  2.    (Peristediifiat.) 

Peristedicm,  388. 
bh.  Body  scaly;  teeth  present ;  pectoral  appendages  3.    {TrigUnai.) 

0.  Palatines  toothless Trigla,  389. 

oc  Palatines  with  teeth Frionotus,  3y0. 

aa.  Pectoral  fin  divided  to  the  base,  into  two  unequal  parts ;  ventralu  I,  4,  contigu- 
ous; gill-membranes  broadly  attached  to  the  isthmas.    {Dactylopierinat.) 

Cepualacanthus,  39L 

888.— PEBlSTEDIVm  Lac^p^e. 

(Peristedion  Lac6p^de,  Hist.  Nat.  Poiss.  iii,  368, 1802:  type  Pinistedion  tnalarmai  Lac= 
Trigla  cataphracta  Gmelin.) 

Body  elongate,  fusiform,  covered  with  bony  plates,  each  of  which  is 
armed  with  a  strong  spine;  head  bony;  each  preorbital  produced  into 
a  long  flat  process,  which  projects  more  or  less  beyond  the  mouth; 
mouth  small;  teeth  none;  lower  jaw  included,  provided  with  barbek; 
gill-membranes  separate,  narrowly  joined  to  the  isthmus  anteriorly; 
gill-rakers  slender.  Dorsal  fin  continuous  or  divided.  Pectoral  fin 
short,  with  the  two  lowermost  rays  detached.  Yentrals  I,  5,  separated 
by  a  broad  flat  area.  Air-bladder  simple.  Pyloric  cceca  about  10. 
Warm  seas.  Color  generally  red.  (jre/of,  around ;  (rreOtovy  diminutive  of 
ffTsOaqy  breast;  the  breast  being  mailed.) 

1191.  P.  minlatam  Goode. 

Bright  crimson.  Armature  of  body  essentially  as  in  P.  brevirosire;* 
spines  of  abdominal  plates  very  weak  posteriorly;  length  of  prec^ital 
process  3^  in  distance  from  its  extremity  to  front  of  orbit;  interorbital 
space  deeply  concave;  protuberance  on  the  forehead  very  slight;  • 
pair  of  spines  on  upper  surface  of  snout  beljind  base  of  preorixtal 
processes;  a  larger  pair  on  preorbital  processes;  lidge  of  preopacb 
ending  in  a  depressed,  short,  sharp-pointed  spine;  about  Usa- 


♦  See  0\iiit\iftT,  CaX.  Y\:^.^fv.V^\>&.V\^*»AA^*^ 


108(6).    TRIGLIDJE — PRI0N0TU8.  733 

tentacles  od  each  side  of  lower  jaw,  those  near  the  symphysis  smallest. 
liODg  tentacles  at  angle  of  mouth  fringed,  extending  to  bases  of  pec- 
torals. Head  2i;  depth  5.  D.  VII-I85  A.  17;  C.  16;  P.  2-10;  V.  I, 
5;  Lat.  1. 28.  L.  12  inches.  Gulf  Stream,  off  the  coast  of  Bhode  Island. 
(Ooode.) 

(Qoode,  Proo.  U.  S.  Nat.  Miis.  1880,  349.) 

889.— TBIGLiA  Linnseiu. 
Oumards. 
(Artedi;  Linnffios,  Syst.  Naturis,  1758:  type,  Trigla  lyra  L.) 

This  genus  differs  from  Ptionotus  chiefly  in  the  absence  of  palatine 
teeth.  The  scales  are  smaller  and  the  pectoral  fins  less  developed;  a 
series  of  bony,  spinous  plates  extend  along  the  base  of  the  dorsal  fins, 
a  pair  of  them  to  each  ray,  the  fin  thus  running  in  a  shallow  groove; 
caadal  fin  usually  emarginate.  Lateral  line  usually  forking  at  base  of 
candal,  the  branches  running  to  tip  of  fin.  l^he  numerous  species 
abound  on  the  coasts  of  Europe,  Africa  and  India.  {rptyXaj  classical 
name  of  Mullus  harhatus;  transferred  to  this  group  for  no  evident 
reason.) 

1199.  T.  cuculus  lAim,—Red  Gurnard. 

JEtose-rcd;  profile  of  snout  rather  steep,  slightly  concave;  preorbital 
with  short  denticulations ;  maxillary  nearly  reaching  front  of  orbit; 
lateral  line  with  a  series  of  unarmed  plates,  which  are  deeper  than 
long;  first  dorsal  spine  tuberculated ;  second  longest,  §  length  of  head; 
pectoral  reaching  past  front  of  anal.  Ilead  3^;  depth  5.  D.  IX-18; 
A.  17;  Lat.  1.  75.  Common  in  Europe;  said  by  Cuvier  to  have  been 
once  brought  from  New  York  by  Milbert. 

(Linn.  Syst.  Nat.:  Trigla pini  Gilntlicr,  ii,  19U;  Day,  Fish.  Gt.  Brit.  1880,  58.) 

890.— PRIOnrOTUS  Lac^pMe. 
Sea  Robins. 

(Lac^p^de,  Hist.  Nat.  Poiss.  iii,  337, 1802:  type  Trigla  evoJant  L.) 

Body  subfusiform ;  profile  of  head  descending  to  the  broad  depressed 
snout,  which  is  much  longer  than  the  small  eye;  eyes  close  together,  high 
up;  surface  of  head  entirely  bony,  the  bones  rough  with  ridges  and 
granulations;  scales  on  head  few  or  none;  preopercle  with  one  or  two 
sharp  spines  at  its  angle;  opcrcle  with  a  sharp  spine;  nape  with  two 
strong  spines;  a  spine  on  shoulder  girdle.  Mouth  rather  broad;  bands 
of  small,  almost  granular,  teeth  on  jaws,  vomer  ^.ivOl  ^^"d^^w^v^  ^g^> 
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membranes  nearly  separate,  free  from  isthmus;  gill-rakers  rather  long,^ 
Body  covered  with  small,  rough  scales,  which  are  not  keeled;  lateral 
line  continuous;  scales  of  breast  very  small.     Dorsal  fins  distinct,  tb(7 
first  of  8  to  10  rather  stout  spines;   anal  fin  similar    to  soft  dorsal; 
pectoral  fin  with  the  three  lower  anterior  rays  thickene<l,  entirely  free 
from  each  other  and  from  the  fin;  ventmls  I,  5,  wide  apart,  with  a  flat 
space  between  tliem,  the  inner  rays  longest.    Pyloric  cceca  in  moderate 
number}   air-bladder  generally  with  lat/cral  muscles,  and  divided  into 
two  lateral  parts;  vertebrae  10  or  11  +  15.     Specdes  about  10,  repre- 
senting in  America  the  old  world  genus  Trigla,     (zzpiwv^  saw;  veor«c, 
back;  three  free,  saw-like  spines  being  said  to  intervene  between  the 
two  dorsals.) 

a.  Mouth  Hinall,  mandible  not  reaching  vortical   from  front  of  orbit;  preopercnlar 
spino  without  conRpicuous  basal  cusp;  blotches  on  Rpinons  dorsal  well  (]«^ 
fined,  ocellat<'d;  a  transverse  groove  connecting  the  upper  posterior  angles  of 
orbit.    (Omichthya*  Sw.) 
6.  Body  very  slender;  sides  with  numerous  round  brownish  spots. 

11 'i3.  P.  panctatus  (Bloch)  Cuv.  <&  Val. 

Dark  olive  brown,  back  and  sides  covered  with   numerous  round 
bronze  si)ots,  larger  than  the  pupil;  spinous  dorsal  dusky,  with  lighter 
streaks  and  two  black  ocellated  spots;  second  dorsal  and  upper  half  of 
caudal  spotted;  anal  blackish,  with  a  pinkish  border;  pectorals  black- 
ish, the  free  rays  barred  with  light  and  dark;  ventnils  pale;  branchi- 
ostegal  membrane  pinkish.    Pectorals  short,  reaching  only  to  middle  of 
soft  dorsal,  2^  in  length  to  base  of  caudal;  first  dorsal  high.     Body 
much  slenderer  than  in  any  of  the  other  species.     Band  of  palatiue 
teeth  very  slender,  shorter  than  eye;   maxillary  one-third   length  ct 
heiul;  preorbital  without  spines;  operclescaleless;  gill  rakers  shortidi: 
about  10  below  angle.      Head  3i;  depth  0.     D.  X-13;  A.  J2;  LaLL 
about  75.     West  Indies,  north  to  Xorth  Carolina;  not  rare  soutliwanL 
Here  described  from  specimens  from  North  Carolina,  ])erhaps  beloDipng 
to  a  species  distinct  from  the  true  punctaius,  which  is  described  as  leM 
slender. 

OTrigla  punctata  Bloch,  Ausl.  Fisch.  taf.  352;  fCnv.  &  Val.  iv,  93;  rQantlMr,ii| 

19:J;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1878,  :?73.) 

bb.  Body  rather  robust;  sides  of  body  without  conspicuous  spots. 
1 134.  P.  palmipes  (Mitch.)  Storer. 

Brownish  above,  clouded  with  darker;  throat  and  brancbioslegdi 
dark ;  a  distinct  black  blotch  above  on  membrane  between  fimrth  aad 

'Swainson,  Class.  ¥mh.  etc.,  l^Si.'itfiax  \.^^«i  Tc\Q\a  i^uti^AfkUi  Blooh.    (opMf,  iWi 
^X0v$,  fish.) 
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^^h  dorsal  spines,  this  ocellated  below;  2  longitudinal  liglit  streaks 
Wlow  dorsal  blotch;  second  dorsal  with  oblique  whitish  streaks.    Head 
comparatively  smooth  above.    Preoi)ercular  spine  strong;  operclfe  scale- 
less;  band  of  palatine  teeth  short  and  broad,  shorter  than  eye.    Pec- 
torals short,  not  reaching  middle  of  second  dorsal,  2^  in  length;  pec- 
toral appendages  strong,  more  or  less  dilated  at  their  tips;  ventrals 
loug,  reaching  anal;   gillrakers  rather  short,  al>out  10  below  angle; 
maxillary  3J  in  head.     Head  3;  depth  5.    D.  X-13;  A.  12;  Lat.  1.  58. 
Atlantic  coast  of  the  United  States;  common  northward. 

(^VTrigla  Carolina  LiuuseiiB,  Mantissa,  ii,  528:  Trigla  palmipes  Mitchill,  Trnns.  Lit. 
&.  Phil.  Soc.  N.  Y.  i,  431,  1815:  Prionotua  pilatus  Storer,  Proc.  Dost.  Soc.  Nat.  Hist,  ii, 
77:  Prionotus palmipes  and  P,  pilatus  Storer,  Fish.  Mass.  18:  PrionotMcarolinuaC&^V. 
iVy  90:  PrionotuB  caroliuu$  GUnther,  ii,  192.) 

aa.  Month  large,  mandible  reaching  at  least  the  vertical  from  front  of  orbit;  no  dis- 
tinct transverse  groove  between  and  behind  the  eyes;  preopercnlar  spine 
with  a  smaller  one  at  base ;  dorsal  blotch  diffuse,  not  ocellated.    {Prionotiu,) 

1135.  P.  tribulus  Cnv.  &  Val. 

Dark  brown  above,  with  darker  blotches  and  nnmerous  small,  pale 
8i)ots;  belly  pale;  a  black  blotch  at  base  of  mandible;  membrane  of 
spinous  dorsal,  between  the  third  and  sixth  spines,  with  a  black  blotch 
above;  second  dorsal  with  brownish  spots,  forming  oblique  bars,  and 
with  2  dark  blotches  at  base,  the  posterior  blotch  continued  obliquely 
downwards  and  forwards  to  below  the  lateral  line;  pectoral  olive 
brown,  with  dark  cross-bars,  which  are  more  distinct  towards  the  tip 
of  the  fin;  its  upper  edge  white;  pectoral  appendages  with  dark  spots; 
basal  half  of  caudal  paler.  Pectorals  rather  short,  not  reaching  end 
of  dorsal,  2  in  length  to  base  of  caudal;  pectoral  appendages  thick, 
tapering.  Body  robust.  Head  shorter  and  broader,  snout  shorter, 
and  bones  more  strongly  striate  than  in  P.  evolans;  interorbital  space 
deeply  concave;  occipital  and  supraorbital  spines  A'ery  strong  and 
mnch  compressed;  band  of  palatine  teeth  as  long  as  eye;  gill-rakers 
shortish,  9  below  angle;  membranous  edge  of  opercle  scaly.  Head  2 J 
in  length;  depth  4.  D.  X-I2;  A.  11;  Lat.  1.  about  50.  South  Atlantic 
coast  of  the  United  States;  abundant. 

(Cnv.  &  Val.  iv,  98, 1829;  Giinther,  ii,  195;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus. 
1878,  374.) 

1136.  P.  evolans  (Linn.)  Gill. 

Similar  to  var.  lineatusy  but  spotted  also  with  white;  the  pectorals 
plain  black,  with  pale  edgings  above,  longer  than  in  var.  Kneatus^ 
reaching  usually  past  the  end  of  the  second  doi%d\  ^tiOl  ^h'^^VV^^ 
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length  to  base  of  caudal.  Body  and  head  stouter,  the  plates  rougher; 
scales  somewhat  larger,  in  about  55  series.  Atlantic  coast;  common 
southward. 

(f  Trigla  evolans  L.  Syst.  Nat. ;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1878,  ?7A.) 

Subsp.  Ilneatus  (Mitch.)  J.  &  G. 

Olive  brown  above,  mottled  and  spotted  with  blackish;  whitish  be- 
low;  a  narrow  dark  streak  along  the  lateral  line,  with  a  broader  one 
below  it,  which  terminates  behind  in  a  series  of  spots  and  blotches; 
lower  jaw  and  branchiostegal  membranes  sometimes  bright  orange-yel- 
low; pectorals  blackish,  edged  with  olivaceous  and  orange,  with  numer- 
ous transverse  dark  lines;  membrane  of  spinous  dorsal  with  a  black 
blotch  between  third  and  sixth  spines;  soft  dorsal  plain  or  with  2  black 
blotches  at  base;  ventrals  and  anal  orange;  pectoral  appendages  slen- 
der, dusky.  Gill-rakers  rather  long  and  slender,  15  below  angle;  band 
of  palatine  teeth  wide,  shorter  than  eye;  spines  on  head  moderate  in 
size,  compressed,  the  one  at  upper  posterior  angle  of  orbit  little  devel- 
oped; membranous  edge  of  opercle  scaly;  ventral  reaching  to  front  of 
anal;  pectoral  reaching  to  past  middle  of  soft  dorsal  and  anal,  from  1} 
to  24  in  length.  Head  2§  in  length ;  depth  4^.  Eye  2^  in  snoat.  D. 
X-12;  A.  11;  Lat.  I.  about  60.  Gape  God  to  Gape  Hatteras;  common 
northward.  Perhaps  a  distinct  species,  but  seeming  to  vary  into  the 
preceding. 

(TVif/fa  lineata  Mitcbill,  Trans.  Lit.  <&  Pbil.  Soc.  N.  Y.  i,  430, 1815:  Prionotm$  Ummiwt 
Storer,  Hist.  Fish.  Mass.:  Prumotua  lineatus  QHnther,  iif  192:  Pnanotu9  $trigatu$ Cvf, 

&Val.  iv,  86.) 

1137.  P.  stephanophrys  LockiDgton. 

Pale  olivaceous,  abruptly  white  at  level  of  pectorals;  back  and  sides 
with  a  few  scattered  dark  spots;  branchiostegals  mostly  saffron-yeOoir; 
spinous  dorsal  dusky,  with  a  diffuse  dark  blotch  between  foarth  and 
fifth  spines,  near  edge  of  membrane;  second  dorsal  spotted;  caodil 
with  dark  blotches ;    pectorals  dark,  with  large  round  black  8pot& 
Body  rather  stout;   head  large,  compressed,  broad,  and  very  neiily 
plane  above ;  the  interorbital  region  not  concave;  no  transverse  hf- 
row  behipd  orbits;  orbital  rim  with  a  slightly  raised,  serrated  erest; 
snout  very  short,  two-fifths  length  of  head;  month  large,  the  hn$i 
maxillary  reaching  beyond  front  of  orbit;  bands  of  palatine  teeth  veqr 
narrow;  gill-rakers  long  and  slender;  head  less  rough  than  nsoa!, ttt 
bones  little  striate;  occipital  processes  not  reaching  first  dorsal  BfiMi 
preorbital  little  proieGUxig',  ^i^o^^i^V^  mtk  a  strong  smooth  Mgia^ 
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reaching  slightly  beyond  membrane  of  opercle;  operclo  ending  in  two 
]>oiuts,  the  lower  a  long  npine,  the  membrane  connecting  the  two  scaly ; 
scales  thin,  ciliate,  not  closely  imbricate;  first  dorsal  spine  granulate 
in  front;  pectorals  reaching  beyond  middle  of  anal,  about  to  base  of 
ninth  ray;  free  rays  very  slender,  the  uppermost  more  than  half  length 
of  fin;  ventrals  not  reaching  vent;  caudal  slightly  emarginate.  Head 
23;  depth  4;  eye  IJ  in  snout  D.  X-12;  A.  11;  P.  13-III;  Lat.  1.  55. 
Deep  water  off  San  Francisco;  one  specimen  known. 

(LfOckiDgton,  Proc.  U.  8.  Xat.  Miis.  IB^^O,  52i>. ) 

891.-CEPHA1LACAIVTHUS  Lac<5pMe. 
Flying  Ournards. 

{DactyJopterun  Lac<5p«\le,  iii,  325.) 
(I.«ac6pMCy  Hist.  Nat.  Poiss.  iii.  3J:J,  1^>Z:  type  GastvroHieus  spinarella  Linn.) 

Body  elongate,  subquadrangular,  tapering  behind;  head  very  blunt, 
quadrangular,  its  surface  almost  entirely  bony;  nasals,  preorbitals, 
suborbitals,  and  bones  of  top  of  head  united  into  a  shield;  nuchal  part 
of  shield  on  each  side  produced  backward  in  a  bony  ridge,  ending  in  a 
a  strong  spine,  which  reaches  past  front  of  dorsal;  interocular  space 
deeply  concave;  preorbitals  forming  a  projecting  roof  above  the  jaws; 
preoi>ercle  produced  in  a  very  long  rough  spine;  cheeks  and  oi)ercle« 
with  small  scales;  opercle  smaller  than  eye;  gill-openings  narrow,  ver- 
tical, separated  by  a  very  broad,  scaly  isthmus;  pseudobranchio)  large; 
gill -rakers  minute;  mouth  small,  lower  jaw  included;  jaws  with  granu- 
lar teeth;  no  teeth  on  vomer  or  palatines;  scales  bony,  strongly  keeled; 
2  serrated,  knife  like  appendages  at  base  of  tail;  first  dorsal  of  4  or 
5  rather  high  flexible  spines,  the  first  one  or  two  spines  nearly  free 
from  the  others;  an  immovable  spine  between  the  dorsals;  anal  and 
second  dorsal  short,  of  slender  rays;  caudal  small,  lunate;  pectoral 
fins  divided  to  the  base  into  two  parts,  the  anterior  portion  (corre- 
sponding to  the  free  rays  in  Prionotm)  about  as  long  a.s  the  head,  of 
about  6  rays,  closely  conne(^te(l;  the  posterior  and  larger  portion  more 
than  twice  length  of  head,  reaching  neiirly  to  caudal  in  the  adult 
{^^Dactylopterua^  Lac);  nuich  shorter  in  the  young  (^HJephalacanthuH^^ 
Lac.);  these  rays  very  slen<ler,  snni)le,  \yi(le  apart  at  tip;  ventrals  I, 
4,  long,  pointed,  their  bases  close  together,  the  inner  rays  shortest; 
air-bladder  with  two  laternl  parts,  each  with  a  large  muscle;  pyloric 
cceca  numerous;  vertebrae  i)  4- 13.  Warm  seas;  the  iulult  able  to  ivv<\^vs 
Bull.  2^at  Mas.  So.  10 il 
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in  the  air,  like  the  true  flying-fish,  but  for  shorter  distances,     (zrv^'alij, 
head;  axavOa^  spiiie.) 

a.  Occiput  withoat  filament. 

1]2§«  €•  spinarella  (L.)  Lac. — Flying-robin;  Bat-fish;  Volador. 

Greenish  olive  and  brown  above,  of  varying  shades;  below  pale, 
marked  irregularly  with  dusky  and  bright  brick-red,  vaiying  to  salmon- 
yellow;  pectoral  fins  mottled  with  bright  bhie  streaks  near  the  base, 
and  blue  spots  and  bars  toward  the  tip;  their  under  sides  glaacous- 
blue,  edged  with  darker;  caudal  fin  w- ith  about  three  brownish-red  bars; 
coloration  extremely  variable.  First  two  dorsal  spines  free,  slightly  con- 
nected by  membrane  at  base;  preopercular  spine  reaching  beyond  base 
of  pectorals,  not  to  end  of  occipital  spine;  pectorals  reaching  nearly  to 
base  of  caudal.  Head  4^;  depth  5i.  D.  II-IV,  8;  A.  6;  P.  28,  6.  L. 
12  inches.    Atlantic  Ocean,  on  both  coasts;  abundant  southward. 

(Gasteroateus  spinarella  L.  Syst.  Nat.  i,  492  (young):  Trigla  roUtans  Linn.  Syst.  Nat. 
i,  498  (atlnlt):  Tng1<i  volitans  Gmeliu,  Syst.  Nat.  1783,  134G:  Dttctylopterms  roUtam 
GUotber,  ii,  221:  Daclylopierua  voUtans  Liitken  Spolia  Atlantica,  1880,  417;  GUnther, 
ii,  224.) 

Family  CIX.— LIPARIDID^. 

(The  Sea  Snails,) 

Body  more  or  less  eloni^^ate,  subcylindrical  anteriorly,  compressed 
behind,  covered  with  smooth  skin,  which  is  usually  very  lax.  Head 
broad, obtuse,  the  snout  short;  suborbital  bone  styliform  befaiud,  joinetl 
to  the  prcopercle,  as  in  the  CottuUe;  jaws  with  bands  of  small  teeth, 
which  are  usually  tricuspid;  no  teeth  on  vomer  or  palatines;  premaxil* 
laries  protractile,  little  movable;  opercular  bones  unarmed;  inter- 
opercle  slender,  ray-like,  overlying  the  branchiostegals ;  gill-opening 
small,  the  membranes  joined  to  the  broad  isthmus,  and  to  the  hamenl 
arch  below.  Gills  ^'^  no  slit  behind  the  last;  pseudobranchi»  rudi- 
mentary or  wanting;  pyloric  coeca  numerous;  no  air-bladder;  dorsal 
fin  rather  long,  the  spines  feeble  and  flexible,  low,  similar  to  the  aoft 
rays;  anal  long,  similar  to  the  soft  dorsal;  ventral  fins  I,  5,  the  tiro 
completely  united,  and  forming  the  bony  center  of  an  oval  sacking- 
disk;  ventrals  sometimes  entirely  wanting;  pectoral  fins  very  broadt 
the  base  procurreut;  the  outline  usually  emarginate,  some  of  the  lower 
rays  being  produced;  tail  diphycercal;  caudal  fin  short,  convex;  Ter- 
tebrre  12  +  ;^0.  (xenera  3 ;  species  about  20.  Small  fishes,  neariy  aD«f 
the  northern  seas. 

(  Discoboli ;  group  Liparidina  GtMnV^w^  m,  \^«r\^.^ 
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«.  Ventral  dink  entirely  waiitiug.     (Amifrincp,) 

b.  I^wer  jiiw  included ;  skin  thin,  lax Amitra,  392. 

aa.   Ventral  disk  present.     {Liparinct,) 

c.  Ventral  dink  ver>'  small,  under.the  head,  the  vent  close  behind  it;  lower  jaw 

projecting ;  skin  lax,  thin Careproctus,  1^:5. 

cc.  Ventral  disk  well  de veloi)ed ;  vent  well  behind  head Lipahis,  394. 

393.— A.^ITRA  Goode. 
(Groode,  Proc.  U.  8.  Nat.  Muk.  1880,  478:  typo  Amitra  Uparina  Goode.) 

Body  elongate,  sitteuuate  backward,  covered  with  lax,  smooth,  slimy 
8kiD,  which  is  separated  from  the  body  and  tins  by  a  fihiiy  mucous  inter- 
tissue.  Bead  small,  thick,  convex  between  eyes;  snout  convex,  pro- 
truding; month  small,  horizontal,  the  lower  jaw  included;  teeth  small; 
eyes  lateral;  gill-openings  restri(?ted  to  small  slits  above  the  base  of  the 
pectorals,  covered  by  the  very  small  opercle;  no  barbels;  dorsal  an<l 
anal  fins  many-rayed;  dorsal  continuous,  almost  concealed  by  the  skin: 
the  spines  scarcely  different  from  the  soft  rays;  anal  similar  tt)  dorsal: 
both  connected  with  the  caudal,  which  is  pointed;  no  trace  of  ventral 
fins  or  sucking  disk;  jHJctoral  tin  verj^  broad,  i)rocurrent,  its  lower  rays 
inserted  nearly  under  the  eye,  the  tin  emarginate;  vent  well  behind 
bead.  One  species  known;  its  i>osition  intermediate  between  the  Cot- 
tidas  (CottunculuSj  Psyckrolutat)  and  Liparldid(v,  two  groups  much  moi-e 
intimately  related  than  most  writers  have  conceded.*  (a,  without; 
fiirpaj  stomacher.) 

1129.  A.liparina  Goode. 

Yellowish  white,  dusky  toward  the  tail  and  front  of  head;  perito- 
neum black.  Body  posteriorly  compressed,  the  tail  very  thin;  eyes 
half  width  of  interorbital  space,  5  in  head;  ui)per  lip  with  i)ores.    Dor- 


*I  should  put  the  family  of  Gobicsovidw  far  away,  at  least,  a  suborder  ot£^  from  the 
Cjf^pteridm  and  Liparidida,  whi(;h  are  far  more  closely  united  to  the  true  Cotiida\ 
repressnted  by  Cottus  and  HeniUripferus,  than  to  either  the  (iohieaotidcp  proper  or  to  {\w. 
Gk>bie8  and  Blennies.  In  fact,  Liparia  has  as  close  atBnities,  as  shown  by  its  skeleton. 
with  Cottus  and  Hemitripterwi  as  with  Cydoplerun ;  and  we  have  in  the  three  groups, 
represented  by  OoUm,  Lip<iri»f  and  Cyclop  tent  ttj  well-marked  families  of  the  same  su!«- 
ordcT.  The  only  character  by  which  the  Ci/cJopteridw  and  Liparididw  are  closely  united 
cooMsts  in  the  peculiar  formation  of  the  ventral  disk  by  th<^  union  of  the  ventral  tins; 
but  as  this  structure  is  simply  brought  about  by  the  niodificati<m  of  the  rays  in  a 
manner  common  to  the  several  g«uera,  and  not  by  any  marked  anatomical  difference  iu 
tho  structnre  of  the  same  tins  in  CotiuH,  I  can  only  look  upon  it  ms  a  generic  chaiactcr 
common  to  tho  known  representatives  of  both  families  of  CijvJoptvndw  and  LiparUUda  : 
and  the  discovery  of  a  representative  of  either  family  with  ventral  finsof  the  ordinary 
ibrm  would  not  necessitate  the  establishment  of  a  family  for  its  reception,  as  in  that 
ente  we  should  simply  consider  the  structure  as  of  generic  value.  (Putnam,  Ptovi* 
Am.  Ass.  Adv.  Sci.  id73,  337.) 
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sal  beginning  over  pectoral;  anal  under  ninth  dorsal  ray.  Head  G^; 
depth  r>J.  D.  V,  02;  A.  54;  C.  0;  P.  23.  L.  5  inches.  Deep  water  off 
the  coast  of  llhode  Island;  lately  dredged  by  the  U.  S.  Fish  Com- 
mission. 

(Goode,  Proc.  V.  S.  Nat.  Mus.  1880,  478.) 

393.— CAR£PRO€TUS  Kroyer. 
(Kroyer,  Natiirh.  Tidsskr.  i,  257,  18o2:  typo  lApariH  reinhardi  Kroyer.) 

Body  elongate,  semi-transparent,  covered  with  thin  lax  skin ;  mouth 
oblique,  the  lower  jaw  projecting;  teeth  simple,  hooked;  ventral  disk 
small,  situated  far  forwards,  under  front  of  eye;  vent  a  little  behind  it, 
far  in  front  of  anal  fin.    (««/>«,  head;  -rzptojLzo^^  vent.) 

1130.  €•  irelaUnosus  (PaUas)  Kruyer. 

Rose-colored;  vertical  fins  violet;  gill-cavity  black.  Ventral  disk  very 
small,  8upi)orted  by  a  bilamellate  cartilage  descending  from  the  throat: 
vertical  fins  continuous.  Body  oblong,  compressed,  semi-transparent, 
soft,  and  gelatinous;  head  thick,  flat  above;  cleft  of  mouth  nearly  ver- 
tical,  as  in  Uranoscopiis ;  a  series  of  pores  filong  upper  lip;  jaws,  palate, 
and  pharynx  rough  with  teeth;  skeleton  very  weak.  D.  more  than  .K»; 
A.  about  45;  C.  0;  P.  30;  cceca  48;  vertebrae  64.  {GUnther.)  Alaska 
and  Kamtschatka;  Greenland. 

(Cyclojtterus  gelatinosHH  Pallas,  Spicilcgia,  vii,  19,  1769:  Liparia  ge1atino9Uff  Giinihi'T, 
iii,  163?  t  Liparia  gelatino8U9  Reinh.  Ovcrsigt,  &c.  1844,  Ixxvii:  f  Liparia  irtHiiardi 
Kniyer,  Naturb.  Tidsskr.  i,  2r)2:  f  Carv.proctm  rtinhardi  Kroyer,  1.  c,  257,  the  Grres- 
land  form,  thought  by  Dr.  Kr<"»yer  to  be  difterent  from  C.  gelatina9U9.) 

391.— 1.IPARIS  Linnaeus. 

fka-SnaiU, 

(Artedi;  LinuoeUvS,  SyvSt.  Nat,:  type  CifcloptertM  liparia  L.) 

Body  rather  elongate,  covered  with  smooth  skin,  which  is  nsuallv 
freely  movable;  head  short,  flattened  above;  mouth  horizontal,  the 
lower  jaw  included;  teeth  in  several  series,  usually  tricuspid;  mamil- 
lary covereil  by  skin  of  preorbital  region;  ventral  disk  well  developed. 
on  the  breast,  its  front  below  or  behind  the  middle  of  the  head ;  veDt 
well  behind  the  head,  about  midway  between  sucking-disk  and  anal  fl». 
Dorsal  fin  continuous  or  divided,  its  spines  hardly  difierentiated;  dorsal 
fin  free  from  caudal  or  not;  pectoral  emarginate,  some  of  the  lower  ray* 
produced;  vertical  lius  enveloped  in  skin.  Northern  seas  (one  8|iedc« 
known  from  Chili).     {Xr-apo^,  sleek-skinned,  shining.) 

a.  Dorsal  tin  contiuwoua.    (,L\paT\».'^ 

b.  Dorsal  t\n  conneclcOL  ^\XVi  Wivi  q.w\^a\. 
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1 1 S I .  L.  major  ( Walb. )  GiU. 

Dorsal  and  anal  slightly  connected  with  base  of  caudal;  anterior 
nostrils  tubular;  posterior  simple.  D.  45;  A.  38;  P.  42;  C.  10.  Size 
very  large.    L.  10  inches.    Greenland.    {Gill.) 

{Cydopteriu  Hparis  var.  major,  Walb.  Artecli  Pise.  489,  1792:  Liparin  tunicuta  Kroyer, 
Natarh.  Tidsskr.  i,  236,  ld6^:  Actinochir  major  Gill,  Proc.  Acad,  Nat.  Sci.  Phila.  1H64, 
193.) 

1 132.  Ij.  pulcliella  Ayres. 

Grayish,  usually  with  wavy  purplish  stripes,  sometimes  marbled  and 
8iK>tted  with  purplish ;  pectorals  spotted  or  banded  with  grayish  purple ; 
lateral  line  with  round  whitish  spots.  Snout  broad  and  blunt,  project- 
ing beyond  mouth;  maxillary  reaching  netirly  to  front  of  eye;  teeth 
short,  close-set,  a  broad  band  in  each  jaw,  that  of  upper  jaw  broadest. 
Body  compressed  behind,  thick  in  front;  head  almost  globular;  ante- 
rior nostrils  tubular;  skin  very  thin  and  lax.  Dorsal  tin  high,  undi- 
vided, continuous  with  anal  and  caudal  around  the  tail;  tail  tapering 
to  a  point,  appearing  isocercal,  but  the  vertebne  essentially  as  in  other 
KjKicies;  i>ectorals  very  broad,  the  base  of  lowermost  rays  under  eye; 
ventral  disk  small,  oval,  2 J  in  head;  pseudobranchiie  well  developed. 
Head  5;  depth  5.  D.  48;  A.  39;  C.  12;  P.  36.  L.  10  inches.  Pacific 
Coast,  from  Monterey  to  Puget  Sound ;  not  rare. 

(Ayrctt,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1855,23;  GUnther,  iii,164;  8t«iudachuer,  Ichth. 
Beit  rage,  iii,  53,  lb75.) 

11 33.  !••  Kibba  Bean. 

Head  and  body  very  pale  brown  or  gray,  paler  below;  head  and 
anterior  parts  often  with  concentric  brown  rings;  sides T)lain  or  marked 
with  brown  stripes  and  rings;  tail  sometimes  with  dark  blotches;  ver- 
tical fins  usually  with  dark  bands.  Body  abniptly  contracted  near  the 
vent,  covered  with  lax  skin;  interorbital  space  shallow-concave,  the 
vertex  and  nape  somewhat  elevated;  snout  depressed;  head  as  wide  as 
long,  longer  than  deep;  nostrils  tubular,  the  tubes  of  anterior  nostrils 
longest;  eye  small,  4  in  head;  ventral  disk  nearly  circular,  8  in  length; 
vertical  fins  confluent;  dorsal  continuous;  longest  dorsal  ray  half  as 
long  as  head;  pectorals  reaching  front  of  anal;  caudal  G  in  body. 
Head  3J ;  depth  3i.  D.  42 ;  A.  30 ;  P.  35 ;  C.  12.  Bering's  Sea, 
Alaska  and  Siberia.  *' Distinguished  from  L,  fahridi  by  its  smaller 
eye  and  its  depressed  snout,"  and  from  "Z.  tunwata^  by  the  larger 
eye  and  fewer  rays  in  dorsal,  anal,  and  pectorals.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  148,  1881.) 
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1134.  l..arctica  Gill. 

LTnilbrm  dark  rusty-brown  or  chestnut.  Snout  rather  hifjh  and 
ih»curved;  interorbital  space  3  in  head;  forehead  depressed;  anterior 
nostrils  simple,  posterior  tubular.  Vertical  lins  confluent;  caudal  con- 
vex, 7  in  total  length;  pectoral  5J;  ventral  disk  10.  Ileiul  4  in  total, 
its  width  GJ;  depth  2.f  D.  42;  A.  34;  C.  11;  P.  35.  Port  Foulke, 
G  reenland.     ( Oill.) 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  191.) 

1135.  Ij.tunicata  Reiub. 

Yellowish,  mottled  with  brownish.  Eye  nearly  3  in  snout  or  inter- 
orbital space;  posterior  nostril  not  tubuUar;  pseudobrancliiie  re<lueed 
to  two  lamelhe;  vertical  fins  continuous;  anal  beginnin*;^  l>elow  tenth 
dorsal  ray;  ventral  disk  longer  than  broad,  hsilf  leni^tk  of  head;  skin 
thin,  loose.  D.  42:  A.  34;  C.  12;  P.  34.  Coiists  of  Greenland.  (Gin- 
ther.) 

(Liparia  tunicata  Rpliiliardt,  Overs.  Kuuj;.  Dan^kc  Videiwk.  8eUk.  vi,  cxi,  18:Hi,  **I>. 
:{9;  A.  33;  P.  30;  C.  14":  Liparvi  fabricii  Kroyer,  Nntiirh.  Tid«»skr.  ii,  5>74,  li*47:  Uperis 
fabricii  Giiiither,  iii,  161:  Liparin  fahrwii  Giil,  Proc.  Aead.  Nat.  Sci.  Pbila.  1?^«4.  ISW.) 

1136.  £i«  lineata  (Lepechin)  Kruyer. 

Yellowish,  striped  with  dark  brown  or  purplish;  the  color  very  vari- 
able. Body  thick,  covered  with  thin,  loose,  slippery  skin ;  heail  obtuse, 
t be  nape  swollen;  snout  broad,  not  depressed;  lips  thick isli;  posterior 
nostril  tubular;  eye  7  in  head;  gill-openings  reduced  to  a  vertical  slit 
extimding  to  upi>er  part  of  root  of  pectoral;  x>seudobranchi4e  olMiolete; 
tail  truncate  at  base  of  caudal.  Dorsal  and  anal  fins  uirited  vrith  the 
caudal ;  ventral  disk  rather  longer  than  broad,  half  length  of  bead,  itn 
margin  with  about  13  papilhe.  Head  4;  depth  3J.  D.  33;  A.  28;  P. 
:>4;  C.  13.  L.  5  inches.  Northern  Enrope  and  America,  south  to  Cape 
Cod. 

{Cifcloptfrus  Uparis  L.  Syst.Nat.  i,414:  Ci/clopierun  IhteatHS  Lepechin,  Nov.  Comm. 
Pt'tropol.  xviii,  r)22 :  Liparin  vulgaris  GUnther,  ii,  ir)9;  Liitkeu,  Katurh.  FoKn.  VideDdk. 
Mudclola.  18(50  and  IBlil,  243;  Collett,  Norges  Fiske,  ld7r>,  C5.) 

1 137.  1a.  ranula  Goodo  &  IVan. 

Color  uniform  whitish,  translu(;ent  in  life.  Body  thick,  sabcynn- 
drieal  anteriorly,  rapidly  tapering  to  the  tail;  skin  thi(*.k,  lax;  snoot 
broad,  with  prominent  vertical  profile,  its  length  4  in  head ;  maxilbirr 
3  in  head,  not  reaching  front  of  orbit;  ventral  disk  nearly  round,  it« 
length  half  its  distance  from  snout.     Head  4;  depth  4.      Pectond  & 


109.    LIPARIDIDJE — LIPARIS.  743 

D.  about  48;  A.  about  48;  P.  27;  V.  14  (papillae).     {Goode  &  Bean.) 
Halifax. 

(Goode  &  BeaD,  Proc.  U.  S.  Nat.  Mas.  1879,  46.) 
frfr.  Dorsal  separated  from  caudal  by  a  notch. 

1IS8.  Ij.  montaffui  (Dodov.)  Cuv. 

Yellowiab,  the  vertical  fins  brighter,  with  darker  margins.  Trunk 
tbiek;  head  broad;  skin  thin,. loose;  head  flat  above  the  nape,  slightly 
prominent;  snout  very  broad;  maxillary  not  reaching  eye;  posterior 
nostrils  simple;  eye  9  in  head,  half  length  of  snout  or  interorbital 
8pace;  pseudobranchiae  none;  posterior  nostril  not  tubular;  pectorals 
notched;  dorsal  continuous,  not  joined  to  the  caudal;  anal  not  con- 
nected with  candal;  ventral  disk  circular,  not  quite  half  as  long  as 
head.  Head  4  in  total  length;  depth  5.  D.  28;  A.  24;  C.  14;  P.  30; 
vert.  10  +  25.  {OUnther.)  Massachusetts  to  Greeidand  and  Northern 
Europe;  not  rare. 

{Cyclopterus  montagui  Donovan,  BritiHh  Fishes,  iii,  pi.  08;  GUnther,  iii,  161:  Collett, 
Korges  Fiske,  1875,  67.) 

1189.  L.  calK<^on  (Pallas)  Gtbr. 

Olivaceous,  punctate  with  black  dots,  light  below.  Body  depressed 
forwards,  compressed  and  tapering  behind;  head  narrowed  forwards; 
snout  rounded;  eye  small;  interorbital  space  broad  and  nearly  flat; 
maxillary  not  reaching  eye;  teeth  small,  evidently  tricuspid,  in  broad 
bands;  skin  lax,  thickish.  Gill-openings  very  small.  Dorsal  and  anal 
barely  joined  to  base  of  caudal  rays;  edge  of  disk  with  12  papilla;; 
diameter  of  disk  about  one-half  length  of  head.  D.  28 ;  A.  26.  Alaska; 
abundant. 

(Cyclopferus  caltyodon  Pallas,  Zoogr.  Ross.-Asiat.  iii,  75,  1811;  Giinthcr,  iii,  162.) 

I140.  t,.  cyclopus  Gthr. 

Reddish  olive,  with  darker  si^ecks,  most  conspicuous  on  the  fins;  a 
dark  bar  at  base  of  caudal;  a  dark  streak  below  eye;  a  pale  streak 
along  sides.  Skin  not  very  thick,  adlierent.  Body  everywhere  com- 
pressed, even  the  head  bein;r  deeper  than  broad;  head  scarcely  convex 
above,  the  nape  not  prominent;  jaws  eqnal;  maxillary  reaching  to 
opposite  middle  of  the  small  eye;  teeih  small,  threelobed;  ventral 
disk  oval,  three-fifths  length  of  head.  Dorsal  tin  scarcely  emarginate, 
the  spines  rather  stiff",  the  first  spine  in  front  of  vent;  pectorals  reach- 
ing vent;  caudal  entirely  free  from  dorsal  and  anal.  Head  4;  depth  5. 
D.  VII,  23;  A.  27;  C.  12.'    Monterey  to  Paget  Souud,    (^R"et^  ^<^^^y^\5^ 
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from  a  small  example  takeu  at  Monterey,  perhaps   belongiDg  to  a 
different  species.) 

(ILiparis  cyclopus*  Guntber,  ii,  163,  18G1.) 

aa.  Dorsal  fin  emarginate,  tlio  spiues  separated  from  the  soft  rays ;  skin  firm.    ( AVolt- 
parisi  Steiod.) 

1141*  li*  mucosa  Ayres. 

Eose-red  or  brownish,  unspotted.  Body  strongly  compressed,  the 
back  somewhat  elevated,  not  much  depressed  forwards,  the  head  not 
wider  than  deep,  longer  than  in  L.  pulchella;  mouth  rather  large, 
terminal,  the  jaws  equal  when  closed;  teeth  bluntly  tricuspid,  the 
band  in  upper  jaw  widest;  eyes  small;  skin  iirm,  thick,  little  movable. 
Dorsal  fin  separated  into  two  parts  by  a  deep  emargination ;  second 
dorsal  rather  low,  entirely  free  from  caudal;  anal  nearly  free  from 
caudal;  pectorals  moderate;  ventral  disk  oval,  2 J  in  head;  vent  at 
posterior  fourth  of  pectorals;  end  of  tail  truncate.  Head  4J;  depth 
about  4.  D.  Vll,  26;  A.  26;  C.  16;  P.  31.  L.  6  inches.  Coast  of  Cali- 
fornia; rare. 

(Liparis  mticofiu8  Ayros,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  24,  1855:  LiparU  mueo§m$  Gfiii- 
ther,  iii,  559;  Steindachuer,  Ichth.  Beitriige,  iii,  54, 1875.) 

Family  CX  — CYCLOPTERID^. 

{Th^  Lump  Suckers.) 

Body  short  and  thick,  more  or  less  elevated,  covered  with  a  thick 
skin,  which  is  smooth,  tubercular,  or  spinous;  head  short  and  thick; 
suborbital  stay  present,  thin  and  fiattish;  mouth  small,  terminal;  javs 
with  bands  of  slender  teeth;  no  teeth  on  vomer  or  palatines;  gill- 
openings  narrow,  restricted  to  the  sides,  the  membranes  being  broadly 
joined  to  the  isthmus  and  shoulder  girdle;  branchiostegals  6;  donal 
fin  long,  the  anterior  part  of  flexible  spines,  which,  in  the  adnlt,  are 
sometimes  hidden  by  a  fleshy  hump,  sometimes  entirely  wantiii?; 
soft  dorsal  small,  opposite   the  anal,   and  similar  to  it;  caudal  fio 

* 

rounded,  free  from  the  dorsal  and  anal;  ventrals  thoracic,  nidimeDtii>'9 
forming  the  bony  center  of  a  sucking-disk;  pectorals  short,  placed  k>v, 

*  III  Dr.  Giinther^H  type  of  L,  cyeJopw*,  from  Esqnimanlt  Harbor^  the  ftn-formvljii* 
D.  35;  A.  30;  C.  12;  the  ventral  disk  is  said  1o  bo  l^^ss  than  half  the  length  of  tbe 
head,  and  the  dorsal  is  said  to  begin  behind  the  vent.  The  apeoies  la  said  t«agive 
('in  nearly  every  respect  with  L,  vulgaris^'  {lineata).  Our  fipecimeii  is  much  MWWf 
L.  mucosa, 

t  Steindachner,  Ichth.  Bi^itrage^  iii,  54,  1875:  type  Liparia  mmcomu  Aynt.  {rtm, 
new;  Liparis,)  * 


-Ai. 
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their  bases  broad  aud  procurreiit;  pyloric  coeca  numerous;  vertebra? 
12-1- 1(>,  the  skeleton  feebly  ossified.  Geueiii  2;  species  4;  inhabiting 
the  northern  seas  of  both  hemispheres.  By  means  of  the  adhesive 
ventral  disk  these  fishes  are  enabled  to  attach  themselves  very  firmly 
to  rocks  or  other  objects. 

{Discoboli;  group  Cyclopterina  Giinther,  iii,  154-158.) 

a.  Spinous  dorsal  wanting ;  skin  smooth  or  nearly  so Cycloptrriciitiiys,  39.5. 

aa.  Spinous  dorsal  present,  sometimes  disappearing  with  age;  skin  tiiberculate. 

Cyclopterus,  396. 

395.-CYC1.0PT£RlCHTHTS  Steindachner. 

(Steindachner,   Ichth.   BeitrUge,  x,  14,  1831 :    type  Cyclopierichthys  glaher  Steind.  = 
Ci/clopttTus  ventricosHs  Pallas.) 

Body  short  and  thick,  rounded,  covered  with  thick  smooth  skin,  des- 
titute of  bony  tubercles  (or  nearly  so?);  tail  slender,  compressed,  the 
body  abruptly  contracted  to  its  base;  head  broad,  obtuse;  mouth  ob- 
lique, the  lower  jaw  i>rominent;  teeth  rather  sniall,  sharp,  in  two  rows 
anteriorly;  pseudobranchiae  large;  gills  3J;  suborbital  connected  by  a 
bony  stay  with  the  preopercle;  gill-opening  small,  above  the  base  of 
tlie  pectoral,  which  is  broad  and  procurrent;  ventral  disk  moderate, 
fringed.  Dorsal  short  and  high,  of  soft  rays  only,  opposite  the  short 
anal,  both  well  separated  fiom  the  small  caudal.  {xuxkoTzzspd^y  round- 
flnued;  ix^o-Tj  fish.) 

1I43.  €•  Tentricosus  (Steindachner)  J.  &  G. 

Brown,  with  numerous  round  dark  spots.  Head  broader  than  long, 
the  greatest  depth  a  little  less  than  its  length ;  eye  small,  round,  7  in 
bead,  the  maxillary  extending  to  below  its  middle.  Head  3^  depth  2J. 
D.  0;  A.  7;  P.  20;  C.  11.  L.  12  inches.  {Steindachner.)  Okhotsk  Sea, 
northward. 

(Cifclopierus  ventricosus  Pallas,  Spicilegia  Zool.  vii,  15,  t.  2,  about  1770:  {Cotylial)  ren- 
tricottus  Giinther,  iii,  498:  Cyclopterichthyti  glaber  Steind.  Ichth.  Beitriige,  x,  14,  1H81, 
taf.  viii.) 

1148.  C.  Stelleri  (Pallas)  J.  &  G. 

Color  blackish.  Body  ovjite,  smooth;  a  single  series  of  osseous 
tubercles  along  the  middle  of  the  back  to  the  origin  of  the  dorsal  fin; 
lower  jaw  longest;  teeth  small,  unequal;  eyes  small,  high;  gill-openiug 
reduced  to  a  round  foramen.  Dorsal  tin  commcMiciiig  cm  the  middle  of 
the  back  and  extending  to  near  the  base  of  caudal;  anal  ending  oppo- 
site dorsal.    Peter  and  PauPs  Harbor,  Bering's  Sea.     {Pallas.) 

(Cycloptems  stelleri  PallaA,  Zoogr.  Ro88.-A8iat.  iii,  73,  1811:  (Coiylial)  stvUeri  Giin- 
ther,  iii,  499.) 
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396.~€TCL.OPTERUS  Limiffiiu. 

(Lumpus  Cuvier.) 
(Artedi;  Linnseus,  Syst.  Nat.:  type  Cyclopterus  lumpus  L.) 

Spinous  dorsal  present,  sometimes  disappearing  with  ago;  skin  thick, 
armed  with  series  of  bony  tubercles;  other  characters  of  the  genus 
included  above.  (xOxXozj  circular;  rre/oov,  fin;  from  the  circular  ventral 
disk.) 

a.  Dorsal  spines  not  disappearing  with  age;  gill-opening  a  small  slit  on  level  of  eye; 
ventral  disk  large.     {Euniicrotremwt**  Gill.) 

1144.  €•  spinosus  MUller. 

Color  olivac(ious,  the  skin  between  the  plates  thickly  punctate.    Body 
orbicular,  cuboid  anteriorly;  base  of  spinous  dorsal  and  body  bebind 
vent  abruptly  compressed;  teeth  in  narrow  bands;  gill-oi>ening8  on  a 
level  with  eye,  slightly  narrower  than  orbit.    Spinous  dorsal  not  hiddeu, 
covered  with  rough  tubercles,  similar  to  those  on  body,  but  smaller; 
width  of  ventral  disk  slightly  less  than  its  length,  and  somewhat  less 
than  length  of  head.     Body  covered  with  irregular  roundish  conical 
plates,  varying  much  in  size,  some  of  the  larger  with  a  central  point, 
turned  backward;  all  the  plates  with  small  tubercles  and  slender  Hex- 
ible  prickles;  small  plates  along  bases  of  all  the  fins;  a  series  of  G  large 
jilates  extending  backward  from  above  eye  to  opposite  the  interval  be- 
tween dorsals;  a  series  of  5  on  fiich  side  of  middle  of  interocular  space 
from  snout  to  nape,  these  increasing  much  in  size  posteriorly  j  a  series 
of  3  along  opercular  margin;  along  base  of  spinous  dorsal,  a  series  of 
4,  not  connected  with  that  of  iuterorbital  space;  a  single  large  plate  on 
each  side  of  the  interval  between  dorsals;  two  longitudinal  series  of  4 
large  plates  each,  beginning  above  base  of  pectorals  and  behind  gfll- 
slit«,  terminating  under  the  space  between  dorsals;  the  largest  plate  on 
body  is  immediately  behind  axil  of  pectoral ;  a  smaller  one  below  it,  and 
two  others  between  it  and  origin  of  anal ;  two  series  of  smaller  plates 
below  eye;  manj^  small  )>lates  inter]>osed  between  the  series  of  large 
ones;  very  small  plates  on  under  side  of  head  and  middle  of  tail;  no 
])lates  between  ventral  disk  and  vent;  none  in  axil  of  pectorals.    Head 
3;  depth  nearly  2.    D.  Vll-ll;  A.  10;  C.  10.    Alaska  to  Iceland,  aoath 

*'Gill,    rn)c.   Acad.    Nat.   Sci.   Phila.  1864,  190:    type  CtfclopteruM  apimo9u§  llflU. 
(evut^/joij  very  smaW',  Tpi^ucx,  avermre,  from  the  small  gill-openingB.) 
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to  Puget  Sound  and  Maine.    Here  described  from  an  Alaskan  specimen 
of  "  C.  orMs.'' 

CMUller,  Prodr.  Z<k)1.  Dan.  ix,  1777;  Fabricius,  Fauna  Groenlandica,  1780, 134;  GUn- 
ther,  iii,  157 :  Cyclopterue  orhis  GUnther,  iii^  158, 1861,  specimen  from  Vancouvera  Island.) 

aa.  Dorsal  spines  enveloped  in  a  fleshy  hump  In  adult;  gill-openings  larger;  ventral 
disk  small.     {Cycloptems,) 

1145.  C.  lumpns  L,— Lump-Sucker ;  Lump-fish, 

Olivaceous,  with  darker  markings;  skin  punctulate.  Head  heavy, 
almost  round;  interorbital  space  very  wide,  flattish;  maxillary  reaching 
to  or  slightly  beyond  front  of  eye;  gill-openings  extending  from  level  of 
upper  margin  of  eye  to  opposite  middle  of  base  of  pectx)rals;  length  of 
gill-opening  about  equal  to  base  of  pectoral,  three-fifths  length  of  head, 
e<|ual  to  length  of  ventral  disk;  a  fleshy  hump  on  the  ba<jk,  which,  in 
the  adult,  covers  the  spinous  dorsal;  skin  with  small  tubercles,  and 
al)out  7  rows  of  larger  spinous  ])lates;  a  median  dorsal  row,  which 
divides  and  forms  two  series  behind  the  hump;  two  lateral  rows,  of 
which  the  lower  has  larger  plates;  one  abdominal  row  on  each  side. 
Head  3J;  depth  2.  D.  about  Vll-lO;  A.  10.  North  Atlantic;  rather 
common  on  the  coasts  of  America  and  Europe. 

(LinnsBus,  Syst.  Nat. ;  Gliuther,  iii,  155:  Lumpus  anglorum  Dekay,  N.  Y.  Fauna,  Fish. 
3115.) 

Family  CXI— GOBIESOCIDiE. 

Body  rather  elongate,  broad  and  depressed  in  front,  covered  by 
smooth,  naked  skin;  mouth  moderate;  upper  jaw  protractile;  teeth 
usually  rather  strong,  the  anterior  conical  or  incisor-like;  posterior 
canines  sometimes  present;  no  bony  stay  from  suborbital  across 
cheeks;  opercle  reduced  to  a  small  spine-like  projection  concealed  in 
the  skin,  behind  angle  of  the  large  i)reopercle;  pseu<lobranchiie  small 
or  wanting;  gills  3  or  2J;  gill-membranes  broadly  united,  free  or 
united  to  the  isthmus;  dorsal  fin  on  the  i)osterior  part  of  the  body, 
opposite  to  the  anal  and  similar  to  it,  both  fins  without  spines;  ventral 
fins  wide  apart,  each  with  one  concealed  spine  and  4  or  5  soft  rays. 
Between  and  behind  the  ventrals  is  a  large  sucking-disk,  the  ventrals 
usually  forming  part  of  it.  This  sucking-disk,  which  is  dilferent  in 
structure  from  that  of  Cyclopterus  and  Liparvt^  is  thus  described  by 
Dr.  Giinther: 

'^Tbe  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad, 
its  length  being  (often)  one  third  of  the  whole  tewgXXi  ol  >i\\^^^»   "Wskfe 
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central  portion  is  formed  merely  by  skin,  which  is  separated  from  the 
pelvic  or  pubic  bones  by  several  layers  of  muscles.  The  jKiripheric 
portion  is  divided  into  an  anterior  and  i>osterior  i>art  by  a  deep 
notch  behind  the  ventrals.  The  anterior  peripheric  jwrtion  is  formed 
by  the  ventral  rays,  the  membrane  betwe<?n  them  and  a  broail  frinjre, 
which  extends  anteriorly  from  one  ventral  to  the  other.  This  frinjje 
is  a  fold,  of  the  skin,  containing  on  one  side  the  radimentary  ventral 
spine,  but  no  cartilage.  The  posterior  peripheric  portion  is  saspended 
on  ejich  side  on  the  coracoid,  the  upper  bone  of  which  is  exceedingly 
broad,  becoming  a  free,  movable  plate  behind  the  pectoral.  The  lower 
bone  of  the  coracoid  is  of  a  triangular  form,  and  supports  a  very 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other,  and  con- 
taining a  cartilage  which  runs  through  the  whole  of  that  fold.  Fiuo 
processes  of  the  cartilage  are  continued  into  the  soft  striated  margin,  in 
which  the  disk  terminates  posteriorly.  The  face  of  the  disk  is  coated 
with  a  thick  epidermis,  like  the  sole  of  the  foot  in  higher  animals.  Tlie 
epidermis  is  di\ided  into  many  polygonal  plates.  There  are  no  such 
plates  between  the  roots  of  the  ventral  fins.^'  (Giinther,  iii,  p.  495.)  Xo 
air-bladder;  intestines  short;  pyloric  ccBca  few  or  none;  skeleton  fimi: 
vertebra3  13  to  14  +  13  to  22.  Carnivorous  fishes  of  small  size,  chietly 
of  the  warm  seas,  usually  living  among  loose  stones  between  tide-marks 
and  clinging  to  them  firmly  bj'  means  of  the  adhesive  disk.  Genera  10; 
species  25  to  30. 

(Gohie«ocU1w  GUntlier,  iii,  489-515.) 

rt.  Gill-moiiibranes  free  from  the  isthmus;  gills 3;  lower  jaw  with  incisors;  posterior 
part  of  siickingHliHk,  without  u  free  anterior  margiu GoniESttX,  397. 

397.— OOBIESOX  LacdpMe. 

(Lafopecle,  Hist.  Nat.  des  Poiss.  ii,  595,  1800:  type  Gobiesox  cephalns  Lac<5pMe.) 

I>ody  anteriorly  very  broad  and  depressed,  posteriorly  slender,  cov- 
ere<l  witli  tongh,  smooth  skin;  head  large,  ronnded  in  front;  month 
terminal,  crescent-shaped;  lower  jaw  with  a  series  of  strong  incisors  in 
front;  iii)per  jaw  with  a  narrow  band  of  teeth,  those  of  the  anterior 
series  larger;  no  teeth  on  vomer  or  palatines;  gills  3;  ipll-niemhranoH 
broadly  united  under  the  throat,  not  attached  to  the  isthmos;  sucking- 
disk  hirge,  the  posterior  portion  without  anterior  free  mar^nii-  Species 
numerous,  all  American;  mostly  tro])ical.    (OoMus;  Esox.) 

a.  An:il  iiii  of  10  to  V.\  rays,  about  as  long  as  dorsal.     {CaularckuB^  GilL) 
h.  liici-ors  of  lower  iaw  entire. 


Hiill.  Pioe.  Ae;u\.  Nut.  ^c\.  Y\\\\\s^.  V^St,  7»ft\  \i^  I/!!H^n««<cr  rvfiealilw  Grl 
(xai^Ao?,  stem;  ctpxoS  a-^^^^'^  ^-  ^-^  w;itt.\TXiWX5-^lwS..^ 
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1146.  G.  reticulatus  (Grd.)  J.  &  G. 

Lig:lit  olive,  everywhere  reticulated  with  brownish  orange;  middle  of 
upper  lip  black;  a  light  bar  between  eyes  and  across  cheeks;  vertical 
lins  dusky;  caudal  with  two  faint  brownish  bars  near  its  base.  Head 
nearly  a«  broad  as  long;  mouth  wide,  its  width  more  than  half  length 
of  head;  outer  teeth  of  upper  jaw  rather  strong,  close-set,  vertical,  con- 
ical, or  slightly  compressed,  a  narrow  band  of  small,  conical  teeth  be- 
hind them;  lower  jaw  with  larger  teeth,  G  or  8  of  the  anterior  broad, 
iucisorlike,  with  entire  edges,  ])lac(,Hl  nearly  horizontally;  lateral  and 
lK>8terior  teeth  small,  as  in  upper  jaw;  distance  from  vent  to  caudal 
2^  in  length  of  body;  sucking-disk  a«  broad  as  long,  3^  in  length. 
Head  2^ ;  depth  6J.  D.  13 ;  A.  12 ;  V.  T,  4.  L.  6  inches.  Puget 
Sound  to  Monterey;  ver>'  abundant  in  rock-pools. 

{Lepadotjasitr  reticulatUs  Gril.  Proc.  Acad.  Nat.  8ci.  Phila.  1854,  155:  Lepadogaaitr 
mirandricuaiiTil.  U.  S.  Pac.  R.  R.  Surv.  Fisb.  x,  130:  Gobieaox  /wci'a/tdHc««  GUntUer^  iii, 

1147.  0«  strumosus  Cope. 

Bluish  plumbeous,  fins  blackish.  Head  extremely  wide,  its  width  2| 
ill  total  length;  this  width  partly  produced  by  a  large  fleshy  mass  ex- 
tending from  end  of  maxillary  to  end  of  interopercle;  eye  small;  profile 
of  head  descending  abruptly  from  posterior  line  of  orbits.  Superior 
dental  series  12  on  each  side,  externally,  but  the  three  median  teeth 
conceal  some  series  of  which  the  second  three  external  teeth  are  a 
continuation;  inferior  teeth,  11  on  each  side;  four  median  incisors  hor- 
izontal and  subequal;  no  marked  canine.  D.  11;  A.  10;  C.  16;  P.  21, 
{Cope.)    Hilton  Head,  South  Carolina. 

(Copo,  Proc.  Acad.  Nat.  Sci.  Pbila.  1870,  P21.) 
hh.  Incisors  of  lower  jaw  tricuapid. 

1148.  G.  rhe89<^oii  Rosa  Smith. 

Dark  olivaceous,  usually  with  three  broad  yellowish  cross-bands 
above;  the  first  across  interorbital  si)ace  and  cheeks,  the  second,  very 
wide,  across  back  and  front  of  dorsal  fin,  tbe  third  below  middle  of 
dorsal;  some  or  all  of  these  sometimes  wanting.  Form  much  as  in 
O.  reticulatm;  distance  from  vent  to  caudal  2|-  in  length  of  body; 
maxillary  extending  to  below  eye;  incisors  of  lower  jaw  tricuspid,  not 
much  declined,  about  8  in  number;  upper  teeth  essentially  as  in  G, 
reticulatus.  Dorsal  a  little  longer  than  anal,  coterminous  with  it. 
Hesid  3^;  depth  0.^.  D.  11;  A.  10.  L.  2 J  inches.  San  Diego  to  the 
Gulf  of  California;  lociUly  abundant. 

(Rosa  Smith,  Proc,  U.  8.  Nat.  Mu8.  1881, 140.) 
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Family  CXII.— BATRACHIDiE  * 

(The  Toad-fishes.) 

Body  generally  robust,  depressed  anteriorly,  compressed  behind; 
head  large,  depressed,  its  muciferoiis  channels  well  developed;  month 
very  large,  the  teeth  generally  strong;  premaxillaries  protractile;  gills 
3,  a  slit  behind  the  last;  pseudobranchije  none;  gill-openings  restricred 
to  the  sides,  the  membranes  broadly  anited  to  tbe  isthmns;  branchios- 
tegals  mostly  (J;  gill-rakers  present,  moderate;  suborbital  without  bony 
stay;  post-ti^mporal  bone  simple,  undivided;  scales  small,  cycloid,  or 
wanting.  Dorsal  tins  2,  the  first  of  two  or  three  h)w,  stout  spines: 
soft  dorsal  very  long;  anal  fin  similar,  but  shorter;  ventrals  ratbiT 
large,  jugular,  I,  2  or  I,  3;  pectorals  very  broad,  the  rays  branches]; 
pyloric  cceca  none;  tail  diphycercal,  the  caudal  fin  distiuct,  rounded. 
Carnivorous  coast  fishes,  mostly  of  the  warm  seas;  the  youug  of  sonie 
or  all  tlie  species  fiisten  themselves  to  rocks  by  means  of  an  adhesive 
ventral  disk,  which  soon  disappears.    Genera  5;  species  about  12. 

{DatracMda:  Gnnthev,  iii,  166-177.) 

a.  Body  naked. 

6.  Lateral  line  obsolete;  dorsal  spiue-s  3 ^-..Batrachus,  SI^. 

lib.  Lateral  liueH  several,  each  formed  of  shining   bodies  imbedded   \u   the  skin, 
accompanied  by  pores  and  minute  cirri;  no  axiHary  foramen;  dorsal  spines 3. 

PORICHTIIYS,  »W. 

39§.— BATRACHUS  Bloch  <&  Schneider. 
(Klein;  Bloch  &  Schneider,  Syst.  Ichth.  1801,  42:  type  Gadua  tau  L.) 

Body  comparatively  short  and  robust,  scaleless;  hcMid  large,  de-  , 
pressed;  jaws,  vomer,  and  palatines  each  with  a  single  series  of  8troii<? 
blunt  teeth;  mandible  with  an  additional  external  series  at  symphysitt; 
teeth  of  upper  jaw  small;  dentary  bones  forming  an  acute  angle  at 
symphysis;  lips  fleshy;  upper  angle  of  opercle  with  2  diverging  spines, 
more  or  less  concealed  in  the  skin;  spinous  dorsal  of  3  stout  short 
spines,  the  second  the  longest;  no  lateral  line  nor  conspicuous  pores; 
young  with  series  of  small  tufted  cirri  on  back  and  sides;  branchioste- 
gals  6;  vertebrje  12  +  22.     [^iazpdyaq^  a  frog.) 

a.  Axil  of  pectoral  with  a  large  foramen. 

1149.  B.  tau  (Linn.)  Ciiv.  &  Vah^Toad-Jish;  Otfater-fish;  Sarpo. 

Dusky  olive,  with  black  markings  confluent  on  the  sides  and  fi>nDiog 
irregular,  indisliuct  \>at»',  \5eWy  w.iid  under  side  of  head  Ughter;  flo» 
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TTith  black  bars,  those  on  dorsal  aud  aual  oblique.  Teeth  in  mandiblo 
small  anteriorly,  regularly  increasing  in  size  backwards;  those  on  vonieL* 
prominent;  a  broad  flap  above  orbit;  tip  of  maxillary  and  lower  side  of 
mandible  with  conspicuous  cirri;  a  series  of  smaller  cirri  along  margin 
of  preopercle;  subopercle  ending  in  a  long,  sharp  spine;  orbit  about 
equalling  interorbital  width  or  length  of  snout;  pectoral  with  a  large 
foramen  in  the  axil.  Head  2§;  depth  4^.  D.  III-27;  A.  24.  Massa- 
chusetts^ to  the  West  Indies;  very  abundant. 

{GadH8  tan  Linn.  Syst.  Nat. ;  Giinther,  iii,  1G7.) 

8ub8p.  pardus  Goode  &  Bean. 

Very  pale  yellowish-brown,  thickly  covered  with  round  spots  of  dark 
brown;  those  on  head  smaller;  belly  with  numerous  spots,  the  largest 
as  hirge  as  eye;  back  with  many  oblong  blotches,  besides  small  round 
spot^;  flus  blotched  and  banded;  otherwise  as  in  B.  tau.  Pensacola, 
Fla. 

(Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  336.) 

899.— PORICHTHYS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1854,  141:  typo  Porichthys  noiatus  Grd.=:J?a^rrt- 
chu8  porwUmmus  C.  &  V.) 

Body  rather  elongate;  head  not  verj"  broad,  depressed,  the  lower  jaw 
projecting;  skin  naked,  with  several  series  of  mucous  pores;  mouth 
wide,  with  conical  teeth  in  the  jaws,  and  a  canine  tooth  on  each  side  of 
the  vomer;  opercle  with  a  single  spine;  first  dorsal  with  2  very  small, 
stout  spines;  pectoral  broad,  without  foramen  in  the  axil;*  branchioste- 
gals  G;  air  bladder  divided  into  two  lateral  parts;  vertebrae  11+31. 
^-«/>oT,  pore;  ^zOb^y  fish;  in  allusion  to  the  extraordinary  development 
of  the  mucous  system.) 

1150*  P*  porosiSSSuiUS  (Cuv.  «&  Val.)  Giinthv.T.—Mid.ihipfnan. 

Olive  brown  above,  with  coppery  reflections,  the  belly  brassy -yellow; 
sides  with  irregular  broad  vertical  cross-blotches,  most  distinct  in  the 
young;  dorsal  grayish,  with  oblique  dark  bars;  vertical  fins  sometimes 
margined  with  black;  pores  of  lateral  lines  bead-like,  shiniDg  silvery; 
a  white  space  below  eye,  with  a  black  crescent  below  it.  Head  nar- 
rowed forwards;  opercle  developed  as  a  strong  spine;  maxillary  reach- 
ing beyond  orbit;  lower  jaw  with  a  single  row  of  about  10  large,  re- 
cnrve<I  teeth,  behind  which  is  a  patch  of  small  teeth;  sides  of  jaw  with 
a  single  series  of  canines  simihir  to  those  in  front,  but  larger;  upper 
jaw  with  an  irregular  series  of  small  teeth;   palatines  witk  ^  %vw\5j«. 
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aeries  of  conical  teeth;  2  large  curved  canines  on  vomer;  head  mtM 
several  rows  of  fringed  pores:  one  v6w  along  lower  line  of  opercle  an^ 
subopercle;  another  along  uppier  edge  of  cheeks,  this  branching  behin. 
and  below  the  orbit,  one  branch  nmning  forwards  below  the  orbit  ai& 
around  the  snout,  the  other  vertically  downwards  behind  the  maxillary 
a  series  of  fringes  behind  the  lower  lip;  behind  this  a  series  of  por^ 
without  fringes;  a  short  straight  series  of  pores  on  each  side  of  verte  :3« 
a  row  of  pores  along  the  base  of  the  dorsal  fin,  curving  at  front  of  dor 
sal,  and  terminating  at  upper  angle  of  opercle;  a  row  below  this,  not 
reaching  base  of  pectoral;  a  third  row  does^not  reach  the  base  of  can- 
dal,  and  is  anteriorly  strongly  curved  upwards  to  base  of  pectoral;  2 
concentric  series  on  the  abdomen,  the  outer  extending  forwards  be- 
tween bases  of  veutrals.     The  so-called  '^shining  pores"  on  the  sides 
are  not  pores,  but  bright  round  pieces  of  shiny  membrane,  sbowin^ 
through  a  translucent  skin;  each  of  the  spots  has  above  it  a  pair  of 
fringed  flaps  with  a  small  pore  between  them;  the  rows  of  flajw  along 
bases  of  dorsal   and  anal   fins  are  without  shining  spots.    VentraU 
reaching  bases  of  i>ectorals,  which  reach  to  opposite   the  sixth  anal 
ray;  caudal  not  half  length  of  head;    peritoneum  black.     Head3{; 
depth  G.    D.  II-;^7;  A.  33;  V.  I,  2;  P.  18.    L.  15  inches.    Pacific  coast; 
very  abundant  from  Lower  California  to  Paget  Sound;  occasionally 
soutiiward  to  Panama;   also  in  the  West  Indies  and  on  the  coast  of 
I^razil. 

(Batra<:hti8  poroaissimus  C.  &  V.  xii,  501:  Porichthys  notatui  Girard,  Proc.  Acnd.  X**. 
Sci.  Phila.  1854,  141,  and  in  U.  S.  Pac.  R.  R.  Surv.  Fish.  134;  Gunther,  ill,  176.) 

Family  CXIIL-LEPTOSCOPID^. 

Boily  oblong,  low,  compressed  posteriorly,  covered  with  moderate 
cycloid,  imbri.'^ated  scales;  lateral  line  complete,  anteriorly  rannis; 
along  side  of  back,  posteriorly  median ;  head  oblong,  nearly  plane 
above;  eyes  small,  su[)erior,  well  forward;  suborbital  bones  enlaiged, 
but  without  "stay";  nostrils  double;  opercle  fringed;  mouth  neailf 
vertical;  premaxillaries  protractile,  not  forming  the  entire  edge  of  tke 
upper  jaw;  lips  fringed;  gill-openiqgs  very  broad,  the  membraneaWP" 
arate  and  free  from  the  isthmus;  pseudobranchife  present  or  abseBl- 
Dorsal  fin  very  long,  undivided,  several  of  the  anterior  rays  RpiooMj 
anal  very  long,  commencing  close  behind  the  vent,  which  is  neartke 
breast;  caudal  di|>hycercal,  free  from  dorsal  and  anal;  ])^t<>i^^ 
able,  the  base  procurrent;  ventrals  jugular,  I,  3  or  1, 5;  vertebiw^** 
than  10  +  14-,  pyloric  coeca  none.    Genera  about  6;  species  about  l%t  ' 
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bitiing  the  tropical  seas.  This  group  or  family  is  most  nearly  re- 
l    to  the  UranoscopidoSj  but  some  of  the  species  show  Blennioid 

tH. 

^^ioseojmda  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  503-506.) 

antral  rays  I,  3;  pectoral  rays  simple.    (Dactylo8capina!.) 
^sendobranchice  none;  head  cuboid;  dorsal  commencing  at  the  nape. 

Dactyloscopus,  400. 

400.— DACTYLOSCOPUS  Gill. 
J,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132:  type  Dactyloscopus  iridigiUitus  Gill.) 

5ody  moderately  elongate,  covered  with  rather  large,  cycloid  scales; 
ul  cuboid,  oblong  and  nearly  flat  above;  eyes  small;  interorbital 
toe  broad;  month  nearly  vertical;  lower  jaw  not  dilated  beneath  nor 
arginate  in  front,  without  barbels;  no  intralabial  filament;  teeth 
liform,  on  jaws  only;  pseudobranchiae  obsolete.  Dorsal  commencing 
the  nape,  with  10-12  spines;  ventral  rays  I,  3.  {daxTuXo<:j  finger; 
>Toc,  short  for  Urcmoscqpus.) 

191-.  D.  tridigltatas  GiU. 

Whitish;  head  with  coarse  wavy  darker  lines;  fins  immaculate. 
)dy  slender,  much  compressed  posteriorly ;  opercular  Iriuge  of  15 
parate  filaments.  Distance  from  snout  to  dorsal  5  in  total  length  of 
dy.  Head  5  (in  total);  depth  7.  D.  XII,  28;  A.  II,  32;  P.  13;  V.  I, 
scales  11  +  4  +  30  =  45.    West  Indies,  north  to  Key  West    ( Gill) 

GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132, 1861, 264,  and  1862,505;  GUuther,  ui,279.) 

Family  CXIV.— BLENNIIDiE.* 

{The  Blennies.) 

Body  oblong  or  variously  elongate,  usually  compressed;  naked,  or 
rered  with  usually  cycloid  scales;  teeth  usually  well  developed;  sub- 
)ital  ring  not  a^iculated  with  the  preopercle;  dorsal  fin  long,  contin- 
lBi  or  divided  into  two  or  three  fins,  the  anterior  portion  and  some- 
les  the  whole  fin  composed  of  spines,  which  are  stiff"  or  flexible;  anal 

long,  usually  with  one  or  two  small  spines;  ventrals  jugular,  few- 
'ed,  or  wanting ;  caudal  fin  present,  rounded;  tail  diphycercal ;  air- 
dder  usually  wanting;  pseudobranchiae  present;  gills  4,  a  slit  behind 
>  fourth;  vertebrsB  numerous.    Genera  about  50;  species  nearly  300. 

here  understood,  a  large  and  varied  family,  chiefly  of  small  carniv- 
kns  fishes,  inhabiting  rock-pools  and  sea  bottoms  near  the  shore. 
me  of  them  are  found  in  the  fresh- water  lakes  of  Italy.    Many  of 

—II 

Inclading  families  112  BlennidcB  and  113  AnarrhichadidoB  of  the  key  on  pages  80 
181. 

BalL  l^at  Mns.  No.  16 48 
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tbem  (CUnince)  are  ovoviviparous.  Professor  Gill  divides  this  group 
into  several  families  (AnarrhichadidcBj  BlenniidcOy  OehedichthyidcBj  Xiphi- 
diantidcBj  StichceidaSy  and  Cn^ptacanthidcBy  but  the  second,  third,  foorth, 
and  fifth  of  these  groups  at  least  are  very  closely  allied.  Genera  about 
40;  species  about  250. 

{Blenniid€B  pt.  Giinther,  ill,  206-294.) 

*  Molar  teeth  none. 

a.  Teeth  long  and  slender,  cnrved,  hook-like  or  comb-like;  in  front  of  jaws  onlj; 

body  naked;  dorsal  with  many  aoft  rays; 
ventral  fins  well  developed.  Species 
carnivoroosy  oviparous,  chiefly  tropicaL 
(Blenniina.) 
h.  Anterior  teeth  oanine-like,  unequal;  some  of  the  teeth  movable;  otbeTs  angu- 
larly bent;  giU-membranes  free  from  isth- 
mus  OpHIOBL£NN1U8,  401. 

hh.  Anterior  teeth  comb-like,  equal ;  teeth  all  fixed, 
c.  Gill-membranes  broadly  united  to  the  isthmus,  the  gill-openings  restricted  to 

the  sides. 

d.  Month  large,  the  head  rather  pointed;  no  canines Chasmodes,  402. 

dd.  Mouth  small;  the  head  decurved  in  profile. 

e.  Canine  teeth  none , Isesthks,  403L 

ee.  Canine  teeth  present  in  one  or  both  jaws  posteriorly. 

HYPLEUROCHII.U8,  401 

oc  Gill-membranes  free  from  the  isthmus,  or  at  least  forming  a  fold  across  it; 

posterior  canines  present . .  Buekniub,  406i. 
aa.  Teeth  conic,  not  comb-like. 
/.  Body  scaly. 

g.  Lateral  line  present  (or  more  or  less  obsolete),  single,  faigli  in  front, 

abruptly  curved  above  pectorals,  beeo» 
ing  median  posteriorly ;  dorsal  fin  witk 
one  or  more  soft  rays;  gill-membnna 
free  from  isthmus;  ventruls  weU  detd- 
oped.  Species  carnivorous,  OYOviTipt- 
rous,  chiefly  tropical.  (CZtittnie.) 
h.  Soft  dorsal  of  numerous  rays;  scales  small. 
{.  Maxillary  greatly  developed,  reaching  far  beyond  eye ;  teeth  « 

vomer  and  palatines NsocuvuSy  406b 

ti.  Maxillary  moderate. 

j.  Air-bladder  obsolete ;  caudal  fin  rounded Cuxua,  407. 

H,  Air-bladder  large;  caudal  forked;  teeth  on  palatines. 

H£irEROtn'icHUf»  40& 
hh.  Soft  dorsal  of  a  single  ray;   scales  rather  luge;   a  noleh  UkM 

third  spine  of  dorsaL 


gg.  Lateral  line,  if  present,  straight,  concurrent  with  the  «^i«», 

times  branched  or  duplicated. 
k.  Mouth  horizontal  or  nearly  so. 
Z.  Gill-openings  not  continued  forward  below,  ||ie 

broadly  united,  firee  from  isUnmM  trait; 
ventral  fins  very  small  or  waatiaf;  Bf^ 
cies  carnivorous  or  bexliiTora«i;  etip^ 
rouB  (?)    Arctio  or  MdMntfa.    {4 

HlMV.) 
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m.  I>or8al  fin  of  spines  only, 
n.  Lateral  line  none, 
o.  Gill-membranes  free  from  the  isthmus;  no  pyloric cceca. 
j>.  Anal  spine  none;  ventrals  I,  3;  top  of  head  ^vith 

tentacles Chirolophus,  410. 

pp.  Anal  fin  with  2  small  spines;  ventral   fins  radi- 

mentary Mur^noides,  411. 

ppp.  Anal  fin  with  a  large  spine  in  a  sheath;   ventrals 

want i  n  g Apodichthys,  412. 

00.  Gill-membranes  joined  to  the  isthmuH;   no  ventral 

fins;  no  anal  spines;  pyloric  coBca. 

Anoplarchus,  413. 
nn.  Lateral  line**  several:    pyloric  coeca    present;    gill- 
membranes  free  from  isthmus;   ventrals 
none ;  anal  spines  small. 

Xiphister,  414. 
mm.  DoTsal  fin  with  its  poisterior  half  composed  of  soft  rays ; 

gill-membranes  broadly  united,  free  from 
isthmus;  ventrals  wanting;  lateral  line 
single,  high;  pyloric  coBca  present 

Cebedichthts,  415. 
U.  Gill-openings  prolonged  forward  below,  separated  by  a  nar- 
row isthmus ;  pectorals  nearly  as  long  as 
head ;   ventrals  well  developed.     Ovipa- 
rous, herbivorous.    Arctic.    (StkhoBina,) 
q.  Lateral  line  present, 
r.  Lateral  line  forked  or  duplicated. 

EUMESOGRAMMUS,  416. 

rr.  Lateral  line  simple,  median... Stich^us,  417. 
rrr.  Lateral  line  simple,  dorsal. 

NOTOGRAMMUS,  418. 

qq.  Lateral  line  obsolete. 

«.  Teeth  on  vomer  or  palatines. Lumpenus,  419. 

M.  Teeth  on  jaws  only Leptoblennics,  420. 

kk.  Mouth  nearly  vertical;  gill-membranes  attached  to  the  isth- 
mus; scales  small;  lateral  line  obsolete; 
no  ventrals;  dorsal  of  spines  only.    (Cryp- 

tacanthodincs) Delolepis,  421. 

ff.  Body  naked ;  dorsal  fins  of  spines  only ;  ventrals  obsolete. 

L  GilKmembranes  joined  to  the  isthmus;  lat- 
eral line  obsolete ;  pyloric  cosca  present ; 
mouth  nearly  vertical;  teeth  strong,  on 
jaws,  vomer,  and  palatines. 

Cryptacanthodes,  422. 

Molar  teeth  strong,  on  vomer,  palatines,  and  sides  of  lower  jaw;  dorsal  of  flex- 
ible spines  only;  scales  minute;  giil-mem- 
branes  joined  to  the  istlunus;  no  ventral 
fins;  air-bladder  present;  no  lateral  line. 
(Anarrhichadima.) 

«.  Caudal   fin  distinct;    body  moderately 
elongate Axarrhichas,  423. 

uu.  Caudal  fin  confluent  with  dorsal   and 
anal;  body  eel-shaped. 

Anarbhichthys,  424. 
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401.-OPUIOBI.E]V]V1US  Gill. 

{Blennophis  W&leuGiennes'j  preoccupied.) 
(Gill,  Proc.  Acad/Nat.  Sci.  Phila.  1860,  103:  type  BlennophU  weffbii  VaL) 

Body  moderately  elongate,  strongly  compressed,  scaleless;  snont 
short,  high,  abruptly  decurved  anteriorly;  symphysis  of  lower  jaw 
with  4  hooked  canines,  the  outer  strongest  and  bent  backward,  almost 
forming  a  right  angle;  sides  of  lower  jaw  with  2  or  3  still  larger  canines, 
the  hindmost  very  large  and  bent  backward;  upper  jaw  with  4  slender 
canines  in  front,  followed  by  a  long  row  of  shorter,  slender,  movable 
teeth,  which  are  set  close  together;  nasal  tentacle  digitate;  a  low  simple 
tentacle  above  eye;  gill-openings  wide.  Dorsal  fin  long,  the  spines 
slender,  separated  by  a  slight  notch  from  the  soft  rays ;  caadal  Innate, 
free  from  dorsal  and  anal ;  ventrals  moderate,  I,  2 ;  pectorals  large* 
(o^e<7,  snake;  Blennius.) 

1159.  O.  webbi  (Val.)  J.  &  G. 

Dark  golden-brown,  sometimes  with  a  broad  cross-band  of  dusky 
violet  on  back  and  dorsal  fin ;  caudal  with  2  dark  longitudinal  stripes; 
dorsal  and  anal  purplish  or  orange ;  an  intense,  round,  dark,  ocellated 
spot  behind  eye.    Head  much  compressed;  eye  3^  in  head;  snout 4^ 
Dorsal  beginning  above  gill-opening,  ending  just  before  caudal;  itsscrft 
rays  somewhat  hi»]^her  than  the  spines,  the  highest  spine  If  in  head; 
caudal  and  pectorals  each  about  as  long  as  head;  ventrals  1^  in  head. 
Head  4;  depth  4J.     D.  XI-22;  A.  II,  23;  V.  I,  2;  P.  15.     "Western 
coast  of  Southern  California"  to  Mazatlan,  Barbadoes,  and  Caoaiy 
Islands.    (Steindachner.) 

(BlennophU  wehhii  Valenciennes;  Webb  &  Berthelot,  lies  Canar.  Poibs.  60:  Bku^' 
phia  webbi  GUnther,  iii,  259;  Steiudachner,  Ichth.  Beitrage,  viii,  41,  1879.) 

409.— CUASJUODES  Cavier  &  Valenciennes. 

(Cut.  &,  Val.  Hist.  Nat.  Poiss.  xi,  295,  1836:  type  Blennius  ho»quianu9  Lac.) 

Body  oblong,  compressed,  naked ;  head  triangular  in  profile,  Ab 
snout  somewhat  pointed;  mouth  large^  with  lateral  cleft,  the  maxiDiiT 
usually  extending  to  beyond  eye;  premaxillaries  not  protractale;  twft 
in  a  single  series,  long  and  slender,  comb-like,  confined  to  the  ftootof 
each  jaw;  no  canines;  cirri  very  small  or  wanting;  gill-openiogB  voj' 
small,  their  lower  edge  above  the  middle  of  the  base  of  the  pectanb; 
lateral  line  incomplete.  Fins  as  in  BJennius,  American.  {x^^^MKf 
yawning.)    (See  Addenda.) 

1158.  C.  bos<|iiiaiuoi«  0^«ic."i  ^\iN .  &.N «\. 
Color  (in  i )  olive  gteieTv^m^iXi  «^i^\SL\.\3A\i^VQraft\L^ 
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these  somewhat  irregular  and  interrupted,  converging  backwards;  op- 
ercular membrane  and  a  broad  stripe  tbrougb  middle  of  spinous  dorsal 
deep  orange-yellow;  anal  fin  dark,  the  rays  with  white  membranaceous 
tips;  ?  dark  olive  green,  reticulated  with  narrow  pale  green  lines,  and 
T¥itli  several  broad  dark  bars,  which  are  more  distinct  posteriorly;  ver- 
tical fins  similarly  marked ;  head  finely  dotted  with  black ;  a  dusky  spot 
ut  base  of  caudal  in  both  sexes.  Orbital  tentacle  very  minute  or  want- 
ing; maxillarj'  extending  to  rather  beyond  eye;  interocular  space  very 
narrow,  not  concave.  Dorsal  fin  not  emarginate,  the  spines  slender. 
I>or8al  joined  to  base  of  caudal;  anal  free.  Head  3^;  depth  3^.  D. 
XI,  19;  A.  20.    New  York  to  Florida;  chiefly  southward. 

(BUnniua  boaquianus  Lac.  Hist.  Nat.  Poiss.  ii,  493, 1800  (  $  );  GUntlier,  iii,  229:  Pholh 
moremlineahu  Wood,  Joiirn.  Acad.  Nat.  Sci.  Piiila.  iv,  280, 1824  ( <^  ):  Chaainodes  novem- 
lineatutf  GUuther,  iu,  2U9.) 

1154.  €•  Quadrlfaseiatus  (Wood)  C.  <&  Y. 

Body  with  4  distinct  brownish  bands,  a  fifth  broader  and  less  marked 
on  the  neck;  four  round  yellowish  spots  along  base  of  anal;  head 
spotted  with  blackish.  Lower  jaw  slightly  longer  than  the  upper. 
Dorsal  fin  free  from  the  caudal;  anal  fin  highest  anteriorly.  D.  27;  A. 
15.  ( Wood.)  Habitat  uncertain,  probably  South  Atlantic  coast  of  the 
United  States. 

(PhoU8  quadt-\fasciaiu9  Woody  Joarn.  Acad.  Nat.  Sci.  Phila.  iv,  282,  1824;  Giiuther, 
lU,  229.) 

403.— ISESTIIES  Jordan  <&  Gilbert. 

(Gen.  nov. :  type  BlenniM  flentilis  Girard.) 

This  genus  differs  from  Blenniiis  in  the  absence  of  canine  teeth  and 
in  the  restriction  of  the  gill-openings  to  the  sides,  the  gill-membranes 
being  fully  united  to  the  isthmus  as  far  as  the  ba«e  of  the  pectorals. 
The  known  species  are  American.  (1(to^^  equal;  effOltOy  to  eat;  in  allu- 
sion to  the  uniformity  of  the  teeth.)    (See  Addenda.) 

llftft.  I.  gentilis  (Grd.)  J.  &  G. 

Olivaceous,  body  and  fins  marbled  and  spotted  with  darker;  anal 
pale-edged;  a  blue  spot  on  the  dorsal  in  front;  males  with  golden 
stripes  on  lower  parts  of  head.  Gill-openings  extending  downward  to 
lower  edge  of  pectorals.  Head  large,  short  and  blunt,  the  profile  of 
snout  steep;  supraorbital  cirrus  large,  multitid,  as  high  as  eye;  inter- 
orbital  space  convex,  less  than  half  width  of  orbit;  no  canines.  Dorsal 
flu  not  emarginate,  free  from  caudal,  its  spines  stiff,  lower  than  soft 
rays,  2J  in  head;  pectorals  reaching  analj  venttcAa  YiAi  'v^ii'^  \n  ^^3^\ 
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lateral  line  present  anteriorly,  ending  above  anal.     Head  3J;  depth  -^ 
D.  XII,  10;  A.  21 ;  P.  14.    L.  5  inches.    Coast  of  California,  from  Poi^ 
Concepcion  southward. 

(Blenniua  gentilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  Blenniu*  genf^-^, 
GUnther,  iii,  217:  Blennius  gentilis  Steindachner,  Icbth.  Beitriige,  v,  KVO,  1876.) 

1156.  J.  p«nctatus  (Wood)  J.  «&  G. 

Light  olivaceous,  with  darker  reticulations,  forming  ill-defined  ver- 
tical  bars;  head  with  very  distinct  black  dots;  a  series  of  black  do^v 
on  each  side  of  lateral  line;  dorsal  with  a  black  blotch  in  front  and 
with  the  lateral  bars  extending  on  it;  anal  fin  blackish,  the  rays  tipped 
with  white;  caudal  barred.  Body  rather  deep;  head  large,  obtcM; 
interorbital  space  concave,  half  the  diameter  of  orbit;  orbital  diiw 
as  long  as  dorsal  spines,  bifid  at  tip,  branched  below;  a  minute luutil 
cirrus;  no  canines;  gill-openings  extending  to  about  lower  foorthof 
base  of  pectoral,  thus  narrower  than  in  J.  gentilis.  Dorsal  fin  bight 
little  notched,  the  soft  part  highest,  the  spines  stifi",  2§  in  head.  Head 
3f ;  depth  SJ.    D.  XII,  15;  A.  19.    Coast  of  North  and  South  Carolina. 

(Blenniua  punctatus  Wood,  Joam.  Acad.  Nat.  Sci.  Phila.  iv,  278, 1625:  BlenwUttf9»e- 
tatus  Giiuther,  ill,  228:  1  Blenniua  hentz  Le  Sueur,  Jouni.  Acad.  Nat.  Sci.  PhUa.  iv,3SS, 
1825:  1  HypsohlenniiM  hentzi  Gill,  Cat.  Fish.  East  Coast  N.  Amer.  18G1,  nomen  nwdm.) 

404.— UYPLEUROCUII.US  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  168:  type  Blennius  multifiUa  Grd.) 

This  genus  differs  from  BUnnius  in  the  restriction  of  the  gill-openings 
to  the  sides,  the  gill-membranes  being  broadly  and  fnlly  joined  to  the 
isthmus.  (l>,  upsilon;  izksupov^  side;  ;^£?^oc,  lip;  the  allusion  not  evi* 
dent.) 

1 1 5T.  H.  multifilis  (Grd.)  Gill. 

Dusky  brown,  back  and  vertical  fins  with  roundish  8pot«,  most  ooo> 
spicuous  in  the  young.  Head  short,  the  profile  bluntly  decnrved;  max- 
illary reaching  to  below  middle  of  eye;  four  canine  teeth,  those  in  tha 
lower  jaw  larger  than  those  in  upper;  supraocular  cirri  very  hig]i,6Mh 
with  four  smaller  ones  at  base.  Dorsal  fin  not  emarginate,  the  soft  n|S 
rather  higher  than  the  slender  flexible  spines;  membrane  of  last  nV 
almost  reaching  base  of  caudal;  origin  of  anal  in  advance  of  thitof 
soft  dorsal;  pectorals  broad,  reaching  beyond  fh>nt  of  anal;  Taitrab 
long,  nearly  reaching  vent.  Head  3^;  depth  about  same.  D.Xni| 
14;  A.  II,  18;  V.  I,  3.    Coast  of  Texas.    {Qrd.) 

(Blenniu9  mnH\fili»  Gitard,  U.  S.  Mex.  Boand.  Sorv.  1859,  27,  pi.  adi^  1 6: 
muliifilU  GUnther,  iii,  lXfl\  OVW,  Yio<i.  kwii^,^\j\.,^v^\uUu  1861, 168.) 
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Ifl^^.  H.  geminatus  (Wood)  J.  &  G. 

W.ive  brown,  faintly  barred  with  darker;  sides  plain  (in  oar  spec!- 
neuB),  or  with  "several  pairs  of  spots  of  a  reddish-brown  color,  ar- 
'^'^ged  pretty  regularly  in  a  doable  row"  (Wood);  vertical  fins  edged 
with  darker,  especially  the  anal;  dorsal  black  in  front.  Head  not  very 
Wuut,  the' anterior  profile  straight,  oblique;  orbital  cirrus  not  large, 
shorter  than  eye,  branched  at  tip;  interorbital  space  concave,  not  half 
^meterof  eye;  a  slight  transverse  groove  behind  eye;  canines  in  both 
J*W8  very  strong,  hooked  backwards,  the  lower  considerably  stronger 
•^n  upper;  gill-openings  extending  downward  to  opposite  or  slightly 
below  lower  edge  of  pectoral.  Dorsal  fin  not  emarginate,  the  spines 
•lender,  but  rather  stiff,  lower  than  the  soft  rays;  pectorals  shortish, 
^^eutrals  rather  long.  Head  3^ ;  depth  4.  D.  XI,  15 ;  A.  18.  L.  2 J 
ij^ches.  South  Atlantic  coast  of  the  United  States;  abundant  in  empty 
shells  and  clusters  of  tunicates. 

(Blenniua  geminatus  Wood,  Journ.  Acad.  Nat.  Sol.  Phila.  iv,  278,  1824:  IBlenniui 
9fStUnatiu  Gfinther,  iii,  228.) 

405.— BLEIVNIVS  Linn»ufl. 
Blennies. 

[Artedi;  LinnsDUS^  Syst.  Nat. :  type  Blennius  ooellaris  L.) 

Body  oblong,  compressed,  naked;  head  short,  the  profile  usually 
)lantly  rounded;  mouth  small,  horizontal,  with  a  single  series  of  long, 
ilender,  curved,  close-set  teeth  in  each  jaw,  besides  which,  in  the  lower 
aw  at  least,  is  a  fang-like  canine  tooth  on  each  side;  premaxillaries  not 
>rotractile;  gill-openings  wide,  extending  forward  below,  the  mem- 
>ranes  free  from  the  isthmus,  or  at  least  forming  a  fold  across  it.  Dor- 
ial  fin  entire,  or  more  or  less  emarginate,  usually  free  from  caudal,  the 
pines  slender;  pectorals  moderate;  ventrals  well  developed,  1,  3;  no 
)yloric  coeca;  lateral  line  developed  anteriorly.  Species  very  numer- 
mBj  lurking  under  rocks  and  algse  in  all  warm  seas;  some  species  in 
lie  lakes  of  Korthern  Italy.  {BlenniuSj  the  ancient  name,  from  fiXeuyaj 
dime.) 

u  Orbital  cirri  present.    (Blennius.) 
h.  Both  Jaws  with  cauine  teeth. 
0.  Dorsal  little  emarginate. 

llftO.  B.  Aicorum  Cuv.  &  Yal. 

Olive  green,  becoming  darker  above,  with  numerous  brown  spots 
m  the  cheeks  and  sides  of  the  body;  below  faintly  reddUU,    OxVi\^aSL 
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cirri  nearly  as  long  as  bead,  bifid  above,  and  with  fringes  at  the  base. 
Dorsal  iln  slightly  emarginate,  free  from  the  caudal,  the  spines  rather 
stiff.  Head  very  short  and  deep,  its  profile  nearly  vertical;  both  jaws 
with  very  strong  canines.  Gill-membranes  free  from  isthmus  poste- 
riorly. Head  5  in  total  length.  D.  XI,  17  5  A.  18.  Open  ocean,  from 
near  the  Azores ;  said  to  have  been  once  taken  off  the  coast  of  New 
York. 

(Olivier  &  Valenciennes,  xi,  263;  GUnther,  iii,  217;  Dekay,  New  York  Famia,  Fiah. 
149,  pi.  22,  fig.  66.) 

€a.  Orbital  ciiTi  none.     {Pholia*  Fleming.) 

1160.  B.  carolinus  (C.  &  V.)  J.  &  G. 

Greenish,  with  4  or  5  irregular  dark  spots  or  shades  along  the  back; 
dorsal  with  a  large  black  spot  in  front;  anal  brown-edged.  Body 
rather  long  and  slender,  more  elongate  than  in  Blennius  pholUj  more 
compressed,  the  head  longer;  maxillary  extending  to  opx>osite  middle 
of  eye;  teeth  -J^,  with  strong  canines  in  both  jaws.  Gill-membranes  firee 
from  isthmus;  no  trace  of  tentacles  above  eye.  Dorsal  spines  slender, 
a  little  lower  than  the  soft  rays,  the  fin  little  emarginate^  dorsal  and 
anal  not  joined  to  the  caudal.  D.  XII,  18;  A.  17.  South  CaroliiUL 
Only  the  original  type  in  the  museum  at  Paris  known;  from  this  Uie 
present  description  was  taken. 

{Pholia  carolinus  Cuv.  &  Val.  xi,  276.) 

40G.~]¥EOCIiI!VVS  Girard. 
(Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish,  x,  114,  1858:  type  Neoclinus  hlanchardi  Oimd.) 

Body  compressed,  rather  elongate,  covered  with  minute  cycloid  scaki; 
lateral  line  present,  incomplete,  high  anteriorly;  head  naked,  tbeclieeb 
tumid;  upper  jaw  protractile;  maxillary  greatly  produced  backwaid, 
more  than  two-thirds  length  of  head,  reaching  far  beyond  thecife; 
both  jaws,  vomer,  and  palatines  with  stout,  unequal,  conical  teetk  is 
a  single  series,  besides  which,  in  the  front  of  the  jaws,  are  smiDtf 
teeth;  nasal  and  supraocular  region  with  fringed  tentacles;  gill-meB- 
branes  broadly  united,  free  from  the  isthmus;  gill-rakers  weak.   Dor 
sal  fin  long,  scarcely  emarginate,  its  anterior  two-thirdd  composed  of 
slender,  flexible  spines,  which  are  similar  t6  the  soft  rays,  all  of  vliick 
are  simple;  anal  long,  its  rays  all  simple;  ventrals  moderate,  1, 3; 
dal  fin  distinct;  pectorals  rather  broad,  rounded;  no  air-bladder; 
pyloric  coeca.    Pacific  Ocean.    (>^w?,  new;  xAeVo?,  Clinus.) 


*  Fleming,  Brit.  Xnvm.  ^01 ;  t^*"^  B\cniiv\u»  ^Kolit  L.    (OoAi^,  anoientiiaBS  tf  M 
£sh  which  waa  heUev^  V>  «^\iAU«i: ^XAR^^^  Vi^ ^ ^qts^^^ T&3^^«s^^\j&sab.U  minimi) 
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1  t«l.  If.  satiricus  Girard. 

Dark  brown,  nearly  uniform;  maxillary  flap  broadly  edged  with 
bright  yellow.  Head  bluntish,  convex  in  profile;  eyes  large,  high  up, 
veil  forward,  separate  by  a  rather  narrow  flattish  iuterorbital  space; 
top  of  head  convex;  cheeks  long;  opercles  short.  Heiul  larger,  and 
teeth  rather  stronger  than  in  N,  blancliardi;  maxillary  enormously  de- 
veloped, reaching  about  to  gill-opening,  its  length  varying  with  age; 
provided  at  tip  and  inner  margin  with  a  very  broad  wing-like  flap, 
which  is  joined  to  the  lower  part  of  the  cheek;  this  membrane  is  more 
than  twice  the  diameter  of  the  eye;  below  it  is  another  membrane  con- 
necting this  with  the  lower  jaw;  supraorbital  cirrus  quite  small,  but 
present.  Head  3J;  depth  C;  maxillary  with  flap,  3 J.  D.  43;  A.  29. 
li.  12  inches.    Monterey,  Cal.;  a  rare  and  most  interesting  species. 

{Neoclinus  aatiricus  Girard,  Proc.  Acad.  Nat.  Sci.  1859,  57;  Giinthor,  ii,  260.) 

1169.  IV.  blanchardi  Girard. 

Dark  red  or  plum  color,  with  olive-green  blotches  on  the  side;  belly 
olive,  speckled  with  lighter;  front  of  mouth  red;  fins  colored  like  the 
body;  a  black  spot  ocellated  with  yellow  between  the  first  and  second 
dorsal  spines;  2  Ught-yellow  spots  at  base  of  .caudal ;  dorsal  and  cau- 
dal tinged  behind  with  yellow;  anal  and  pectorals  chiefly  vermilion ; 
color  quite  variable,  some  spe<;imens  duller  or  barred.  A  long  cirrus, 
much  longer  than  eye,  above  the  front  of  the  eye;  reddish  at  base,  its 
fiinged  tips  bright  yellow;  a  short,  multifid,  nasal  barbel,  and  a  cluster 
of  3  or  4  fringed  barbels  behind  supraocular  cirrus.  Maxillary  two- 
thirds  length  of  head,  C  in  body,  large,  reaching  nearly  to  opposite 
front  of  dorsal;  lateral  line  ending  opposite  the  vent,  only  its  straight 
anterior  portion  being  developed.  Dorsal  spines  one-third  length  of 
head.  Head  4;  depth  5.  D.  XXVI,  17;  A.  30.  Coast  of  California, 
Borth  to  Monterey. 

(Girard,  U.  8.  Pac.  R.  R.  Surv.  Fish.  1858,  114;  GUnther,  ii,  259.) 

40T«— CUiVUS  Cuvier. 
(Cuvier,  R^gne  Anim.  ii,  1817:  type  Clinus  acuminatus  C.  &  V.) 

Body  more  or  less  elongate  and  compressed,  covered  with  small 
or  minute  scales,  which  are  usually  cycloid;  lateral  line  complete, 
abruptly  decurved  behind  the  pectoral;  head  obtuse  or  somewhat 
pointed;  stout,  unequal,  conical  teeth  on  jaws  and  vomer,  and  some- 
times on  palatines;  the  teeth  mostly  in  single  series,  except  in  ftout^ 
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no  conspicuous  posterior  canines;  maxillary  not  prod  need  backward 
from  angle  of  mouth;  gill-membranes  united,  free  from  the  isthmus. 
Dorsal  fin  long  and  low,  chiefly  composed  of  spines;  some  of  the  ante- 
rior spines  often  different  from  the  others,  longer  or  shorter,  and  set 
farther  apart;  anal  fin  low,  with  2  spines;  ventral  fins  ja^ular,  of  1 
spine  and  2  or  3  rays;  caudal  fin  truncate;  branchiostegals  6;  air- 
bladder  and  pyloric  codca  absent;  viviparous.  Inhabiting  rock-pools 
among  algae,  in  warm  seas.  Our  two  species  are  very  different,  and 
represent  opposite  extremes  in  this  large  and  varied  genus,  (xac'vo?,  a 
name  of  some  sleepy  fish ;  from  xXtv/^j  a  bed.) 

a.  Nape  with  a  fringe  of  filaments;  teeth  on  vomer  and  palatines;  scales  moderate. 
(Labro8omu8*  Swaiuaon.) 

1163.  €•  nuchipinnis  Qnoy  &.  Gaimard. 

Keddish  brown,  sometimes  with  vertical  bands;    a  black  spot  on 
opercle,  which  is  often  edged  with  white;  cheeks  and  fins  reticalate  or 
dotted.    Body  oblong,  rather  robust;  head  naked,  thick,  short,  not  veiy 
obtuse  anteriorly,  compressed  above;  mouth  rather  large,  the  maxilla- 
ries  not  prolonged  backward,  extending  to  opposite  the  posterior  part 
of  eye,  2^  in  head;  teeth  on  jaws,  vomer,  and  palatines;  front  teeth  ot 
jaws  conic,  strong;  eyes  large;  interorbital  space  very  narrow;  each 
side  of  nieck  with  a  long  scries  of  hair-like  filaments,  nearly  as  long  as 
eye;  orbital  tentacle  short  and  broad,  multifid;  nostrils  with  a  taft«d 
barbel;  lower  jaw  slightly  projecting,  its  posterior  teeth  sometimes  re- 
curved; pectorals  a  little  shorter  than  head,  reaching  vent.     Dorsal 
spines  rather  slender,  the  three  anterior  spines  scarcely  shorter  than 
the  others;  all  the  spines  lower  than  the  soft  rays;  dorsal  fin  com* 
mencing  near  the  nape,  the  spinous  portion  long;  soft  rays  higher 
than  the  spines;  caudal  small;  pectorals  rather  large;  ventrals  mod- 
erate; gill-membranes  broadly  united,  free  from  the  isthmus;  latent 
line  complete,  high  anteriorly,  then  abruptly  decurved;  membiaiitt 
of  vertical  fins  scaly;  scales  not  very  small,  cycloid.    Head  3^;  depth 
3i.    D.  XVIII,  12;  A.  II,  17;  Lat.  1.  70.     L.  8  inches.    West  Indies} 
occasional  on  our  South  Atlantic  coast. 

{Clinus  nuchipinnis  Qnoy  &  Gaimard,  Voy.  Urania  ZooL  255:  CUnu9  jMetf af/lir  Car. 
&.  Val.  xi,  374:  Lepisoma  cirrhosum  Dekay,  N.  Y.  Fanna,  Fish.  1842,  41:  ClimmwM- 
pinnis  GUnther,  iii,  262:  Lahrosomus  peotintfer  Gill,  Proo.  Acad.  Nat.  8oL  VfaUrn,  IM 
105.) 

*Swain8on,  Class.  Fish,  ii,  75,  1839:  type  CUnuB  pecUnyer  Cav.  &  VftLssCfiMiM- 
chipinnis  J.  &  G.    QLabriw;  6fi)|.ia,\iwSL'^.^ 
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Kape  without  fringe  of  filaments. 
h.  Head  pointed;  no  palatine  teeth;  spinous  dorsal  notched  behind  fifth  spine; 
scales  minute.    (  Gibbonsia  *  Cooper. ) 

E1II4*  €•  eirides  J.  St  G.  nom.  sp.  nor. 

Usaal  color  of  adult  translucent,  reddish  or  orange,  nearly  plain;  a 
large  ])ellucid  spot  on  the  membrane  behind  third  dorsal  spine,  and 
some  small  ones  behind  it;  pectorals  barred;  young  specimens  vari- 
oasly  variegated,  with  light  and  dark  shades  of  red,  brown,  and  white, 
the  hue  varying  exceedingly  and  dependent  on  the  surroundings;  a 
dark  spot  usually  present  behind  gill-opening.     Body  elongate,  com- 
pressed; head  small,  rather  pointed;  mouth  quite  small,  terminal,  the 
maxillary  about  reaching  pupil,  3^  in  head;  lower  jaw  projecting;  no 
teeth  on  palatines;  posterior  teeth  not  recurved;  eye  moderate,  shorter 
than  snout,  nearly  6  in  head;  a  small  supraocular  flap,  not  higher  than 
pupil.    First  spine  of  dorsal  inserted  over  preopercle,  its  length  more 
than  one-third  that  of  head;  the  second  nearly  equal;  the  third,  fourth, 
and  fifth  progressively  shorter;  the  sixth  about  as  long  as  fourth;  the 
seventh  longer;  the  rest  nearly  equal  to  the  last,  which  is  lower  than 
the  soft  rays;  pectorals  short,  not  reaching  vent;  ventrals  short;  scales 
very  small,  smooth;  head  naked;  no  air-bladder.    Head  4f ;  depth  4§. 
D.  V,  XXXr,  10;  A.  11,  26.     L.  0  inches.     Coast  of  California,  from 
Monterey  southward;  in  rock-pools;  very  abundant. 

(Mifxodes  (Gibhonsia)  eltgans  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  109, 1864:  Blakea 
eUgans  Steindachner,  Ichth.  Beitriige,  v,  148, 1876;  not  Clinua  elegana  C.  Sl\.) 

408.— UETEROSTICHUS  Girard. 

Kelp'Ji^hes. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 143:  type  HeterostidhuB  ro8tratu8  Grd.) 

Body  rather  elouga»te,  compressed,  covered  with  very  small,  smooth 
scales;  head  long  and  low,  the  snout  conic,  produced,  very  acute;  pre- 
maxillaries  protractile;  mouth  moderate,  terminal;  each  jaw  with  a  row 
of  conical  teeth,  behind  which  anteriorly  is  a  broad  patch  of  villiforra 
teeth;  vomer  and  palatines  with  villiform  teeth;  gill-rakers  feeble; 
gill-membranes  broadly  united,  free  from  the  isthmus;  orbital  cirri 
minute  or  wanting;  cheeks  scaly.  Dorsal  ftn  very  long,  the  posterior 
jrays  soft,  the  five  anterior  spines  wider  apart  than  the  rest  and  sepa- 
rated from  them  by  a  notch,  the  first  and  second  spines  longest,  rather 
flexible,  the  other  spines  stiff;  caudal  fin  forked;  ventrals  I,  3;  pec- 

*  Cooper,  Proc.  CaL  Acad.  Nat.  Sci.  iii,  109:  type  Myxodea  elegane  Cooper.  (Dedi- 
cated to  Dr.  J.  P.  Gibbons.) 
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torals  moderate;  lateral  line  simple,  complete,  abruptly  earned  behind 
pectorals;  air-bladder  present,  large.  Size  large,  {irepo-:,  different; 
crrt'j^oc,  rank;  in  allusion  to  the  anterior  dorsal  spines.) 

1165.  H.  rostratus  Gvd.—KeJp'fish, 

Translucent  reddish  brown,  varying  to  blackish  or  olive,  with  traces 
of  shining  pale  bands  on  the  sides,  and  dark  vertionl  bars,  the  hoe 
and  pattern  of  color  varying  greatly;  young  specimens  most  varie- 
gated ;  a  translucent  spot  behind  third  dorsal  spine.  Body  mnch  com- 
pressed, deepest  anteriorly;  head  slender,  compressed  and  pointed; 
lower  jaw  projecting,  with  thick  lip;  maxillary  reaching  pnpil,  2J  in 
head;  eye  large,  7  in  head;  orbital  cirrus  minute,  usually  entirely  want- 
ing; cheeks  and  upper  edge  of  opercle  with  small  scales,  rest  of  head 
naked;  middle  rays  of  caudal  about  two-thirds  length  of  oat^r.  Head 
3f ;  depth  3|;  B.  G.  D.  V,  XXXII,  13;  A.  II,  34.  L.  15  inches.  San 
Francisco  to  San  Diego.  The  largest  of  the  Blennies  which  are  allied 
to  Clinus. 

(Girarcl,  Proc^Acad.  Nat.  Sci.  Phi  la.  1854, 143;  Girard,  U.  8.  Pac.  K.  R.  Snrr.  FUh. 
36;  Gttiither,  ii,  264,  and  iii,  261.) 

409.— CBEiniVOBATES  GUnther. 
Auchenopttrus  GUnther,  preoccupied.) 
(Giinther,  Proc.  Zool  Soc.  Lond.  18G1,  374 :  typo  Auchenopterw  moHopkikalmuB  Othr.) 

Body  moderately  elongate,  compressed,  covered  with  rather  hrgt  ■ 
cycloid  scales;  head  shortish,  naked;  cheeks  full;  mouth  moderate 
with  a  band  of  conical  teeth  in  the  jaws  and  about  one  series  on  tke 
vomer;  none  on  the  palatines ;  gill-membranes  uuited,  free  from  tke 
isthmus;  upper  surface  of  head  with  tentacles.    Dorsal  fin  low,  eomr 
posed  of  stiff  spines,  with  but  a  single  soft  ray,  which  is  lower  than  the 
spines;  first  three  spines  more  or  less  separated  from  the  others;  asal 
fin  low,  with  two  spines;  ventrals  jugular,  well  developed;  pectonb 
broad;  lateral  line  complete,  strongly  curved  anteriorly.    Warm  mm- 
This  genus  differs  from  Cristiceps  in  having  but  one  soft  ray  in  fhe 
dorsal  fin,  and  in  the  well-developed  scales,     {xprifivofidni^^  one  vko 
haunts  rocks.) 

a.  Three  anterior  spines  connected  to  the  others  by  membrane. 

1166.  €•  integripinnis  Rosa  Smith. 

Color  dark  brown,  variegated  with  different  shades  of  Ineini  9ti 
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reddish;  about  5  indistinct  dark  cross-bars;  a  distinct  ocellated  black 
spot  on  posterior  part  of  dorsal  fin;  caudal  fin  translucent,  speckled; 
a  black  bar  at  its  base;  base  of  pectorals  violet,  bordered  with  black, 
the  rest  of  the  fin  checkered;  ventrals  barred.  Head  stout,  broad, 
conical;  mouth  little  oblique;  eyes  large;  nasal,  supraocular  and  nu- 
chal regions  with  fringed  cirri,  those  at  the  nape  flap  like.  First  and 
second  dorsal  spines  low,  a  little  higher  than  the  third,  which,  in  turn, 
is  higher  than  the  fourth,  and  separated  from  it  by  an  interspace;  the 
membrane  between  the  third  and  fourth  spines  deeply  emarginate; 
anterior  spines  not  forming  a  separate  fin ;  highest  anterior  spine  not 
higrher  than  the  highest  of  the  posterior  part  of  fin.  Head  4;  depth  4  J. 
I>.  Ill,  XX  VIII,  1 ;  A.  II,  20;  V.  I,  3;  Lat.  1.  38.  L.  2^  inches.  San 
J>iego,  California,  southward  to  Mazatlan;  abundant  in  rock-pools. 

{Cremnobatea  iniegripinnis  Rosa  Smith,  Proc.  U.  S.  Nat.  Mas.  1880, 147.) 

410.— CHIBOIiOPHUS  Swainson. 

{Blenniopi  NIIssod:  Carelophus  Kroyer.) 

{^Chiroloph%9  Swainson,  Class.  Fish,  ii,  275, 1839:  type  Blennius  yarrelli  C.  &  V.  =  B?cii- 
niu8  aacanii  Walb.) 

Body  moderately  elongate,  covered  with  small  scales;  no  lateral  line; 
snout  short;  no  teeth  on  vomer  or  palatines;  teeth  in  jaws  small;  gill- 
membranes  united,  free  from  the  isthmus;  nostrils,  orbital  region,  and 
V  .  neck  with  dermal  flaps,  the  supraorbital  flaps  high.    Dorsal  fin  long, 
I    of  spines  only;  ventrals  well-developed,  jugular;  caudal  flu  distinct. 
I   "So  air-bladder  or  pyloric  coica.      Northern  seas;  one  species  known 
•   from  Europe;  a  second  species,  imperfectly  described  by  Pallas,  may 
be  provisionally  placed  with  it.    {yjtr^  hand ;  Xo^ot;^  crest ;  apparently 
xapay  head,  was  intended,  which  would  make  "  CarelophusP) 

1167.  €•  (f)  polyactocephalus  (Pallas)  J.  <&.  G. 

Form  of  Zoarces.  Body  compressed,  covered  with  soft  imbedded 
-scales;  head  very  short,  retuse;  lower  jaw  longer;  "both  jaws  without 
teeth";  (!)  eyes  approximate;  interorbital  space  with  2  minute  cartilag- 
inous spinules;  2  large  superciliary  cirri;  vertex  behind  orbits  subex- 
cavated,  with  2  series  of  erect  cirri.  Dorsal  fin  beginning  at  the  neck, 
extending  to  the  caudal;  ventrals  undescribed.  D.  LXX,  Kamt- 
acbatka  (Pallm)  and  Alaska. 

{BUnniM polyactaoephalua  Pallas,  Zoul.  Ross.-A8iat.  iii,  179,  1811.) 
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411.— MURJBMOIDES*  Lac^pMe. 
JButter-fishea. 

{Cenironotus  Bloch:  Gunnellus  CuvieT.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  ii,  324,  IBOO:    type  Muranoides  sujef  Lac^p.  =  BfaiRlat 
gunnellus  L.) 

Body  loug  and  low,  considerably  compressed,  somewhat  band-shaped, 
the  tail  slowly  tapering;  head  small,  compressed,  naked  or  scaly; 
month  rather  small,  oblique;  jaws  with  rather  small  teeth  iu  narrow 
bands  or  single  series;  vomer  and  palatines  asoally  toothless;  gill- 
membranes  broadly  united,  free  from  the  isthmus;  scales  very  small, 


*  Little  known  species  related  to  Murasnoides,  recorded  from  Kamtsohatlui,  and 
doubtless  occnrring  also  in  Alaska,  are  the  foUowing: 

M,  t€enia  (Pallas). 

Body  banded;  teeth  obtase,  sabdistlnct;  head  snbtriangular,  compressed;  body 
ensiform,  covered  with  minute  imbedded  scales;  vent  median.  Dorsal  fin  extendiDg 
from  near  the 'head  to  the  tail,  the  spines  subeqnal;  caudal  subdistinct;  pectonli 
small;  ventrals  represented  by  2  recurved  spines.  D.  LXXXVU;  A.  47.  Kniile 
Islands.    (PalUu.) 

(Blennius  icenia  Pallas,  Zoogr.  Ross.-Asiat.  iii,  178.) 

M.  ruberrimns  (Cuv.  &  Val.) 

Bright  red.  Form  of  preceding ;  scales  incouspicuous ;  ventrals  each  a  iiii(Kb 
scarcely  projecting  spine;  caudal  broad,  rounded,  distinct.  D.  CXY.  Kvxik 
Islands.    ( Pal  las, ) 

(Gunnellus  ruberrimus  Cuv.  &  Val.  xiv,  440,  after  Pallas,  1.  c.  178.) 
M,  T  oceUatua  (Tilesius.) 

Brownish,  marked  with  yellow  and  purple;  six  black  ocellated  spots,  aloiig  thi 
dorsal  fin.  Caudal  distinct;  ventrals  none.  D.  LXXX;  A.  50.  Otherwise  rnscmtiiHr 
as  in  M.  gunnellus.    Kamtschatka.     (Cur.  4'  Ta^) 

(Opkidium  ocellatum  Tiles.  M^m.  Acad.  St.  Petersb.  ii,  237, 1811 :  GunneXlmM  lyisf  Civ. 
&  Val.  xiv,  426:  Cenironotus  apus  Gthr.  iii,  288.) 

GUNNELLOPS  Bleeker. 

(Bleeker:  type  Blennius  roseus  Pallas.) 

Apparently  distinguished  from  Murcsnoides  by  the  tapering  tail,  aroimd  wkU  thi 

vertical  fins  are  confluent;  palatine  teeth  present. 

(Gunnellus f  Gunnel,  an  old  name  of  Muranoides  gunnellus;  6^,  ^6.) 

6.  roseus  (Pallas)  Bleeker. 

Intensely  red.  Head  obtuse,  the  lower  jaw  projeofcing;  ejres  laige;  h&if^^ 
long,  compressed,  tapering  into  a  slender  tail ;  pectorals  small,  orateii  hyaBMi  t 
spines  in  place  of  ventrals;  dorsal  extending  fh>m  the  nape  to  the  end  af  te  lidf 
anal  joined  to  caudal.    D.  ca.  100;  A.  ca.  90;  P.  9;  Y.  I.    Kurile 

(Blennius  roseus  Pallas,  1.  c.  177:  Cenironotus  roseua  Gonther,  iii,  S80l.) 
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smooth;  no  lateral  line.  Dorsal  fin  long  and  low,  beginning  near  the 
head,  composed  entirely  of  stiff,  sharp,  subequal  spines;  anal  similar 
in  form,  of  two  spines  and  many  soft. rays;  caudal  fin  short  and  small, 
Bometimes  joined  to  dorsal  and  anal;  pectorals  short;  ventirals  very 
small,  of  one  spine  and  a  rudimentary  ray  (obsolete  or  wanting  in 
some  imi)erfectly-known  species  provisionally  referred  to  this  genus); 
intestinal  canal  short,  without  cceca.  Shore  fishes  of  the  Northern 
fishes  of  the  Northern  seas,    {fiupatva^  an  eel;  £?^oc,  form.) 

>.  Tentrals  preseDt,  1, 1.    (Murcenoidea.) 

Et68.  M.  imnnellas  (L.)  Gi\\,^Butter-fi$h. 

Olive  brown;  sides  with  numerous  obscure  darker  bars;  base  of 
dorsal  with  ocellated  dark  spots;  a  dark  bar  below  eye.  Head  short 
and  compressed,  scaleless;  mouth  oblique;  maxillary  reaching  front  of 
pupil;  caudal  fin  distinct;  pectorals  little  more  than  half  length  of 
head;  ventrals  of  a  spine  and  a  rudimentary  ray.  Head  about  8; 
depth  9.  D.  LXXVIII ;  A.  II,  38 ;  V.  I,  1 ;  vert.  85.  L.  12  inches. 
Korth  Atlantic;  abundant  both  in  America  and  Europe. 

(^Blennius  gunnellus  L.  Syst.  Nat.  i,  443:  Centronoius  gunelluB  GUnther,  iii,  285:  Ophi- 
dium  mucronatum  Mitch.  Trans.  Lit.  &,  Phil.  Soc.  i,  361,  1815:  Gunnellu8  macrocephalus 
Giranly  Boat.  Joum.  Nat.  Hist,  vi,  263, 1850:  Gunellus  ingena  Storer,  Bost.  Jooi^n.  Nat. 
Hist,  vi,  261, 1850;  x>orhaps  au  abnormal  specimen  rather  than  a  different  genus.) 

1169.  HI.  fasciatas  (Bloch  &,  Schn.)  Gill. 

Grayish  or  brownish,  marbled  with  darker,  anteriorly  with  several 
irregular  cross-bands,  which  reach  the  abdomen;  back  with  a  series  of 
10  or  12  subtriangular  pale  spots  along  the  base  of  dorsal,  each  spot 
including  some  brown  specks;  a  brown-edged  pale  vertical  band  be- 
hind eye;  a  brownish  band  from  below  the  eye  to  the  throat.  Mouth 
very  oblique,  the  snout  short;  interorbital  width  less  than  diameter  of 
eye;  pectoral  scarcely  half  as  long  as  head;  ventrals  very  small;  ver- 
tical fllns  not  joined.  Head  9 J;  depth  9.  D.  LXXXVIII;  A.  n,  42; 
V.  1, 1.    Greenland  to  Alaska.    (Gunther.) 

(Centranotu$  fasdatuB  Bloch  &  Schneider,  165,  1801:  Gunnellus  fMoiatus  and  grctn- 
Itmdteua  Cuv.  &,  Yal.  xi,  441,  44'2:  Centronotua  faaciatue  Giinther,  iil,  287:  ICentronotus 
gunelUfarmU  GUntber,  iii,  288.) 

IITO.  HI.  omatas  (Grd.)  Gill. 

TTeaaUy  greenish  above,  yellow  or  orange  below,  but  varying  to 
turown  and  cherry-red;  traces  of  about  20  darker  bars  along  sides;  a 
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dark  bar  downward  from  eye;   fins  reddish;    a  V-shaped  mark  fro^ 
eyes  to  occiput,  grayish,  bordered  by  jet  black;   the  common  for^ 
(Icettis  Cope)  with  about  14  red  spots  along  base  of  dorsal,  each  with 
a  curved  black  bar  in  front  and  behind,  partly  encircling  it;  otherB 
{ornatus)  with  about  as  many  broad  /\-shaped  darker  blotches,  which 
extend  on  the  fin,  the  first  one  or  two  blotches  often  shaped  as  in  the 
form  called  Icettis,    Head  naked,  very  narrow  above;  nape  nearly  equi- 
distant between  origin  of  dorsal  and  front  of  orbit ;  origin  of  anal    . 
equidistant  between  base  of  caudal  and  base  of  pectoral ;  pectoral  2 
in  head ;  ventrals  each  consisting  of  a  spine  and  a  ray.     Head  8; 
depth  8.    D.  LXXXVIH;  A.  II,  37.     L.  12  inches.    San  Francisco  to 
Alaska;  very  abundant  northward. 

{Gunnellus  omatus  Grd.  Proc.  Acad.  Nat.  Scl.  Pliila.  1854,  149:  CenironoimB  fuHmUnt 
Gthr.  iii,  287,  part,  but  the  Japanese  M,  nehulosus  is  a  different  species:  Centromtn 
Uetus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

IIYI.  M.  maxillaris  Bean. 

Brown;  back  with  a  series  of  11  rounded  or  oblong  paJe  spots,  the 
longest  half  as  long  as  the  head;  all  of  these  spots  include  at  the  top 
a  rather  large  brown  spot,  and  below  numerous  little  brown  spots; 
between  the  first  and  second  pale  blotches  are  2  very  dark  spots  ou 
the  dorsal  membrane,  and  below  the  dark  s]x>ts  a  pale  one  of  similar 
size;  sides  with  about  26  pale  bands,  mostly  well  defined,  especially 
anteriorly;  interorbital  space  with  a  brown  band,  preceded  and  fol- 
lowed by  a  pale  band  half  as  wide;  below  eye  2  whitish  bands,  with  a 
brown  one  between  them.     Head  scaleless;  mouth  little  obliqae,the 
lower  jaw  on  level  of  middle  of  eye;  width  of  mouth  equal  to  length 
of  x>ectoral  and  nearly  half  head;  mandible  as  long  as  pectoraL    Eyv 
equal  to  snout,  a  little  more  than  interorbital  width;  ventral  spine] 
eye.    Highest  dorsal  spines  near  front  of  fin,  half  length  of  mandible; 
caudal  half  head;  vent  under  forty-third  dorsal  spine,  not  far  behind 
middle  of  body.     Head  8;  depth  7.     D.  LXXXVIU;  A.  II,  43;  V.  I, 
1.    Saint  Paul  Island,  Alaska.    (Bean.) 

aa.  Ventrals  rednced  to  a  rudiment. 

11Y3.  M.  dolichogaster  (Pallas)  J.  &  G. 

Brownish  olive,  marbled  with  yellowish;  fins  yellowish;  doail  fc 
with  distant  pale  vertical  bands;  snout  very  short;  cleft  of  mooA 
oblique;  a  pair  of  small  bony  warts  (^^vermcae  ossece  e  cute  pros- 
inulse")  in  place  of  ventrals.     Caudal  fin  well  developed,  the  dond 
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and  anal  joined  to  its  base.    Head  7;  depth  10.     D.  LXXXIII5  A.  U, 
50.     L.  12  inches.    Kamtschatka  and  Aleutian  Islands.    {Pallas,) 

{BleniUus  dolickogaHer  Pallais  Zoogr.  Ro88.-A8iat.  iii,  175,  1811:  CemtranoiuM  doUoko- 
P»«er  GUnther,  iii,  289.) 


Yentrals  entirely  wanting.    (Astemopteryx  RUppell.) 

11  VS.  M.  KonelUformis  (Riippell)  J.  &  G. 

fieddish  brown,  with  10  brown  cross-bands,  most  distinct  on  base  of 
dorsal  and  anal;  light  blotches  along  dorsal  fin,  each  between  two  of 
the  brown  cross-bands,  and  each  with  a  brown  spot  in  the  center;  a 
%ht,  brown-edged,  vertical  band  below  eye.  Veutrals  none;  snoat 
short;  cleft  of  month  oblique;  width  of  interorbital  space  less  than 
diameter  of  eye;  length  of  pectoral  3  in  head.  Dorsal  spines,  short 
and  stiff;  caudal  distinct.  Head  8J;  depth  8.  D.  LXXXI;  A.  U,  41. 
[Oiinther.)    Type  supposed  to  be  from  Greenland. 

(Astemapleryx  gunelUformia  Riipx>eU  MSS. :  Centr<motu9  gunellifarmi$  GUnther,  iii^ 

413.— APODICHTHYS  Girard. 
CCftpard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  150:  type  Apodichthya  flavidia  Girard.) 

Body  elongate,  compressed,  covered  with  \ery  small  scales;  no  lat- 
eral line;  snout  short;  mouth  moderate,  oblique;  teeth  in  the  jaws 
tnoilerate,  stouter  anteriorly;  vomer  with  teeth;  gill-membranes  united, 
Sree  from  the  isthmus.  Dorsal  fin  long,  low,  even,  of  spines  only;  anal 
fin  similar,  preceded  by  a  large  spine  in  a  pouch  of  skin;  caudal  fin 
short,  connected  with  dorsal  and  anal;  no  ventral  fins;  pectoral  fins 
small;  intestinal  canal  short,  without  pyloric  coeca.  Small  bright- 
colored  fishes  of  the  Pacific,  (aro^x;,  without  feet;  ixdOq^  fish;  in  allu- 
sion to  the  want  of  ventral  fins.) 

a.  Anal  spine  very  long,  pen-shaped,  excavated  on  anterior  surface.    (ApotUchthys.) 

II 74.  A.  Ilavldus  Girard. 

Color  orange,  varying  with  the  surroundings  to  intense  grass-green, 
brown,  and  dark  purple;  a  few  light  round  spots  along  axis  of  body 
posteriorly;  a  narrow  black  bar  downwards  and  backwards  from  eye; 
a  shorter,  less-distinct  bar  from  upper  margin  of  orbit  backwards  to 
occiput;  anal  fin  obliquely  barred  with  brownish.  Head  short;  mouth 
very  oblique;  maxillary  reaching  pupil;  upper  jaw  with  a  series  of  con- 
jk^  teeth,  behind  which  is  a  patch  of  smaller  teeth;  sides  of  mandible 
with  conical  teeth  in  a  single  series,  forming  a  patch  in  front;  vomer 
with  three  conical  teeth;  palatines  toothless;  nape  equidistant  between 
Bull.  Nat.  Mus.  No.  16 49 


770      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

front  of  dorsal  and  pnpil.  Anal  spine  very  large,  two-fifths  the  length 
of  head,  shaped  like  a  pen,  deeply  excavated  on  its  anterior  side,  aud 
very  convex  behind,  very  thin,  flexible,  and  with  sharp  edges,  entirely 
included  in  a  pouch  of  skin;  pectoral  fins  about  two-fifths  length  of 
head.  Head  9^ ;  depth  7 J.  D.  XCIII;  A.  I,  40.  L.  18  inches.  Point 
Concepcion  to  Vancouver  Island;  abundant;  usually  found  below  low 
tide-mark. 

(Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1854,  150;  GUnther,  iii,  290:  Apodichtktftrira- 
cens  AyreS)  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  55:  Jpodichthys  inomatus  Gill,  Proc.  Acid 
Nat.  Sci.  Pbila.  1862,  279:  Apodichthya  sanguineus  Gill,  Proc.  Acad.  Nat.  ScL  Phib. 
1862,  279.) 

aa.  Anal  spine  small,  not  pen-shaped  nor  excavated,. 

11Y5.  A.  fucorum  Jor.  &  Gilb. 

Bright  olive-green  or  deep  red,  the  color  varying  with  the  surrooBd* 
ings ;  a  row  of  dark  spots  along  axis  of  body,  these  sometimes  with 
light-bluish  center,  and  connected  by  a  very  narrow  dark  streak;  gen- 
erally a  dark  streak  downward  from  eye,  but  no  other  markings  about 
head.    Form  and  dentition  as  in  A.  flavidus.    Mouth  very  oblique,  the 
maxillary  reaching  center  of  pupil ;  nape  nearer  front  of  dorsal  tlian 
end  of  snout.    Anal  spine  comparatively  small,  about  one-fifth  length 
of  head,  transversely  very  convex  in  front,  and  slightly  concave  or 
grooved  behind,  the  pouch  of  skin  at  its  base  little  developed;  pec- 
torals very  small,  shorter  than  eye;  anal  fin  beginning  nearer  tip  of 
caudal  than  tip  of  snout  by  about  3  times  length  of  head.    Head  10; 
depth  9 J.      D.  LXXXIII;  A.  35.      L.  6  inches.     Monterey  to  Paget 
Sound;  abundant  in  rock-pools  and  bunches  of  Ihums;  remarkable ftr 
its  active  movements. 

(Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mus.  1880,  139.) 

413.— ANOPLARCnrS  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  261 :  type  Anoplardius  pmrpuresoeM  GilL) 

Body  elongated,  compressed,  covered  with  very  small,  imbedded 
scales ;  lateral  line  obsolete.  Head  small,  compressed ;  eyes  small; 
mouth  oblique;  teeth  in  each  jaw  in  one  series,  of  nearly  uniform  size; 
no  teeth  on  vomer  or  palatines ;  gill-membranes  broadly  attached  to  tte 
isthmus;  branchiostegals  5.  Dorsal  fin  not  very  low;  no  anal  spuit^} 
ventrals  wanting;  caudal  fin  small,  entire;  pectoral  fln^  modentie; 
pyloric  cceca  present,  few.  Pacific.  {avonXo^y  unarmed;  apj^c^  ttUMf 
the  anal«fin  being  without  spines.) 
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1176*  A.  atropurpareas  (KittUtz)  Gill. 

Color  grayish  olive,  varying  to  brown,  everywhere  above  finely 
narked  with  blackish  reticulations;  along  each  side  of  back  a  series  of 
mall,  irregular,  sharply-defined  grayish  spots;  a  series  of  small  pale 
pots  along  lateral  line;  belly  pale;  crest  and  middle  line  of  back 
ither  pale;  under  parts  of  head  yellowish;  an  oblique,  wedge-shaped, 
lie  streak  extending  downward  and  backward  from  the  eye,  bounded 
1  each  side  by  a  sharp  light-red  line,  and  then  by  a  dusky  area;  lower 
w  mottled;  dorsals  olivaceous,  speckled,  a  blackish  spot  on  front; 
lal  olive,  tinged  with  red;  pectorals  dull  orange,  barred  at  base;  cau- 
^l  reddish,  with  narrow  pale  streaks,  and  a  light  bar  at  base;  color 
>inetimes  nearly  plain  purplish,  but  more  often  grayish  and  mottled, 
lead  with  a  fleshy  crest,  which  rests  on  a  ridge  of  bone;  its  height  in 
Ider  specimens  about  equal  to  eye;  mouth  rather  large,  the  maxillary 
reaching  beyond  the  orbit.  Pectorals  about  half  the  length  of  head; 
lorsal  and  anal  comparatively  high,  barely  connected  with  the  base  of 
iaudal;  nape  midway  between  origin  of  dorsal  and  pupil.  Head  6J; 
epth  6|.  D.  LVII;  A.  41.  Alaska  to  San  Francisco;  abundant 
orthward. 

(Ophidium  atropurpureum  KittUtz^  Denkwiird.  einer  Reise,  Rnss.-Ameir.  i,  225,  1858: 
entronotus  crist4igalli  Giinther,  iii,  289:  Anoplarchuft  purpurescens  Gill,  Proc.  Acad.  Nat. 
si.  Phila.  1861,  261:  Anoplarchus  cristagalli  Giinther,  ill,  564.) 

lYY.  A.  alectrolopbas  (Pallas)  J.  &  G. 

Brownish -olive,  darker  above;  a  series  of  green  blotches  along  the 
orsal;  dorsal  brownish-olive,  with  indistinct  oblique  bars;  anal  and 
ftndal  with  wavy  lines;  head  with  a  longitudinal  fleshy  crest,  extend- 
ig  from  above  eyes  to  nape.  Anal  fin  beginning  at  anterior  third  of 
»ody;  dorsal  and  anal  uniting  with  the  caudal;  pectorals  very  small; 
o  ventrals.  Lateral  line  obsolete.  D.  LXIII;  A.  44;  C.  13.  Island 
f  Talek,  Gulf  of  Penshin.  (Cur.  cfc  Val)  Perhaps  identical  with  the 
receding. 

{Blenniua  alectrolophus  Pallas,  Zoogr.  Ross.-Aaiat.  iil,  174:  Gunnellua  alectrolophua 
.  dt  y.  xi,  447:  Centranotus  alectrolophua  Giinther,  iil,  289.) 

414.— XIPHISTER  Jordan. 

(Xiphidion  Girard;  preoccupied  in  Orthoptera,) 
Jordan,  Proc.  U.  8.  Nat.  Mns.  1879,  241:  type  Xiphidion  muco9um  Girard.) 

Body  elongate,  eel-shaped,  covered  with  small  scales;  lateral  lines 
everal,  viz:  one  along  the  median  line  of  the  side,  one  above  this,  and 
ne  below  it;  one  on  each  side  of  the  abdomen,  the  two  meeting  in 
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front,  aud  one  from  the  occiput  toward  the  base  of  the  dorsal  fin. 
Each  of  these  has  ou  each  side,  series  of  short  branches,  placed  at 
right  angles  to  the  main  line,  those  on  opposite  sides  alternating. 
Each  of  these  branches  has  about  two  open  mucous  pores.  Head 
short,  bluntish,  scaleless;  mouth  moderate,  oblique;  jaws  with  rather 
strong  teeth,  the  anterior  canine-like;  no  teeth  on  vomer  or  palatines. 
Branchiostegals  6;  gill-membranes  separate,  free  from  the  isthmus.  A 
single  long,  low,  uniform  dorsal  fin,  consisting  of  spines  only;  saialta 
similar  in  form,  with  2  small  spines ;  caudal  short,  joined  to  dorsal  and 
anal;  no  ventral  fins;  pectoral  fins  very  small.  Intestinal  canal  mod- 
erately elongate,  with  4-6  well-developed  pyloric  cceca.  Herbivorotu, 
feeding  on  algae.  Active  fishes,  inhabiting  tide-pools  and  crevioM 
among  rocks  in  tha  North  Pacific    {St^ttmjpj  a  sword-belt.) 

11Y8.  X.  clilms  Jordan  &  Gilbert. 

Color  olive-brown,  yellowish  below;  sides  with  marblings  of  diffi^e&t 
shades  of  brown,  sometimes  with  short  blackish  vertical  bars;  some 
round  black  spots  along  the  back  and  sides;   a  black  8x>ot  bebiud 
opercles;  numerous  black  spots  on  sides  of  head,  forming  in  older  spec- 
imens light  and  dark  streaks,  which  radiate  from  eye  across  dieeb 
and  opercles,  the  pale  streaks  forming  reticulations ;  dorsal  with  black 
spots,  and  a  series  of  bright  reddish-brown  cross- blotches;  i)ectorals 
and. caudal  plain.     Head  short;  nape  not  constricted;  month  small; 
maxillary  extending   to  middle  of  pupil;   teeth  strong,  the  anteiior 
canine-like,  bluntish ;  about  4  canines  in  lower  jaw,  5  or  6  in  the  upper, 
shnilar  to  the  teeth  behind  them,  but  somewhat  larger.    Abdommal 
lines  meeting  on  the  breast,  but  not  connected  with  the  lower  lateral 
line.     Dorsal  fin  beginning  close  behind  pectoral ;  nape  midway  be- 
tween middle  of  eye  and  front  of  dorsal;  anal  beginning  about  a  head'k 
length  nearer  snout  than  base  of  caudal;  pectoral  fin  comparativdf 
large,  longer  than  the  eye,  its  length  about  equal  to  distance  betweea 
middle  and  lower  lateral  lines.    Head  7;  depth  9.    D.  LXXj  A.  n,S(l 
Monterey  to  Alaska ;  smaller  than  the  other  species,  and  living  it 
deeper  water. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mug.  1880, 135.) 
11Y9.  X.  mucosas  (Girard)  Jordan. 

Blackish  green,  pale  on  belly  and  sides  of  head,  marked  postaoorly 
with  olive-green  in  various  pattern;  a  transverse  light-gxeenish  bar  at 
base  of  caudal*,  3  olive-brown  streaks,  radiating  backwaid  fhw  tjt, 
paler  in  tbe  ceutex  anOi  ^^^^di  ^qn^  ^\A\^<yi(  ^^R^^^Aayddalii  aotatt 
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of  which  is  sometimes  a  streak  of  pale  olive.  These  streaks  all  merge 
backward  into  the  color  of  the  head;  middle  streak  broadly  wedge- 
shai)ed;  the  third  streak  terminating  before  reaching  margin  of  pre- 
opercle;  old  specimens  often  coarsely  blotched  with  yellow.  Lower 
jaw  with  a  series  of  short  stout  conical  teeth;  upper  jaw  with  a  narrow 
band  of  similar  teeth;  2  strong  canines  in  upper  jaw,  4  in  the  lower. 
Lower  lateral  line  sending  a  branch  to  the  abdominal  line;  nape  not 
constricted.  Dorsal  beginning  anteriorly;  distance  from  its  origin  to 
occiput  less  than  that  from  occiput  to  tip  of  snout;  origin  of  anal  nearer 
snout  than  tip  of  caudal  by  about  half  length  of  head;  pectoral  fin  as 
long  as  eye.  Head  8;  depth  7 J.  D.  LXXIIT;  A.  48.  L.  18  inches. 
Monterey  to  Alaska;  very  abundant  among  rocks  and  algse. 

{Xiphidion  mucosum  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  119:  Xiphidion  wi»- 
cosum  Giinther,  iii,  291;  Jordan  &  Gilbert.  Proc.  U.  S.  Nat.  Mus.  1880, 137:  Xiphidium 
iruoreum  Cope,  Proc.  Amer.  PliU.  Soc.  Pbila.  1873.) 

1180.  X.  rapestris  Jor.  &  Gilb. 

Beddish  brown,  uniform  or  variously  shaded  with  lighter;  a  light 
olivaceous  bar  at  base  of  caudal,  extending  on  dorsal  and  anal ;  behind 
this  a  blackish  area;  tip  of  caudal  usually  pale;  3  long,  well-delined 
8tni)es  radiating  backward  from  eye,  these  stripes  uniform  black,  ab- 
ruptly margined  with  very  light  olive;  the  central  stripe  i)roceed8 
straight  backward  from  the  eye,  half  the  breadth  of  the  cheeks,  at 
which  point  it  is  broadest;  it  is  then  narrowed  and  bent  abruptly 
downward;  both  the  middle  and  lower  stripes  reach  the  margin  of 
preopercle.  Teeth  essentially  as  in  A",  mucosm.  The  lower  lateral  line 
sends  a  branch  to  the  abdominal  line.  A  constriction  at  the  nape. 
Distance  from  origin  of  dorsal  to  the  occiput  greater  than  the  distance 
from  the  occiput  to  the  snout.  Anal  fin  beginning  much  in  advance 
of  middle  of  body,  the  distance  from  the  first  ray  to  tip  of  caudal  ex- 
ceeding the  distance  to  snout  by  nearly  twice  length  of  head;  pectoral 
very  short,  its  length  less  than  diameter  of  eye.  Head  8;  depth  9. 
D.  LXVI;  A.  50.  L.  12  inches.  Smaller  than  the  preceding,  and 
equally  abundant;  among  rocks  and  algse,  from  Alaska  to  Monterey. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 137.) 

415.— CEBEDICHTHYS  Ayres. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  59, 1855:  ty]^e  Cebedichthys  criatagalli  Ayres^Apo- 
dichthys  vioUioeus  Grd.) 

Body  comparatively  short,  compressed,  covered  with  minute  scales; 
lateral  line  distinct,  running  very  high,  witVi  \ei^  ^\iot\,  \yc^v^O^^^ 
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each  ending  in  a  pore,  as  in  Xiphister,  but  the  branches  more  oblique 
and  less  regular.  Head  short ;  crown  with  a  conspicuous  fleshy  lon- 
gitudinal crest  in  the  adult;  jaws  subequal,  with  conical  teeth;  villi- 
form  teeth  on  vomer  and  palatines;  gill-membranes  united,  free  from 
the  isthmus.  Dorsal  fin  continuous,  long  and  low,  the  anterior  part 
composed  of  sharp  spines,  which  are  rather  lower  than  the  soft  rays; 
caudal  fin  rounded,  connected  with  dorsal  and  anal;  anal  fin  similar  to 
soft  dorsal,  with  1  or  2  small  spines;  pectorals  small;  ventrals  wautiug. 
Intestinal  canal  elongate,  with  several  pyloric  coeca.  Pacific  Ocean. 
Herbivorous,  similar  in  habits  to  the  species  of  Xiphister.  (xi'J'f^y  tbe 
Sapajou,  a  kind  of  monkey;  r/Ou^j  fish;  in  allusion  to  the  *^ peculiar 
monkey-like''  physiognomy  as  seen  from  the  front.) 

11§1.  €•  violacens  (Ayres)  Grd. 

Dull  olive  grayish,  mottled  with  lighter,  sometimes  reddish  tinged; 
vertical  fins  all  edged  with  reddish;  cheeks  with  3  darker  strijies, 
edged  with  paler,  one  downward  and  backward  from  the  eye,  close 
behind  angle  of  mouth;  another  above  it  to  root  of  i)ectoral;  another 
running  upward  and  backward  from  the  eye,  and  meeting  its  fellow 
over  tbe  crest.  Maxillary  extending  to  or  beyond  orbit.  Dorsal  scaly 
at  base;  vent  nearer  snout  than  base  of  caudal;  peetoral  two-fifths 
length  of  head;  nape  midway  between  dorsal  and  eye.  Head  6|; 
depth  6.  D.  XXIII,  41;  A.  I,  41.  L.  30  inches.  San  Francisco  to 
Point  Concepcion ;  abundant. 

(Apodichthys  rioZac«?i*«  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ia54, 150:  C^fedu^ikpai*' 
tagalli  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  58, 1855;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fwh. 
121;  Gilnther,  iii,260.) 

416.— ErUIESOORAllIlflUS  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  210:  type  Clinua  prcpdaus  Kroyer.) 

Body  comparatively  short,  the  back  somewhat  arched;  mouth  rather 
large,  the  jaws  with  villiform  teeth;  teeth  on  vomer  and  palatines 
Scales  small ;  lateral  line  present,  median,  with  one  or  more  acoessoiy 
branches;  pectorals  and  ventrals  well  developed.  Dorsal  moderately 
high,  of  spines  only,  slightly  connected  with  the  rounded  caudal;  gill- 
openings  continued  forwards  below,  the  membranes  narrowly  joiucid  to 
the  isthmus;  pyloric  cceca  present,  (eu,  well;  fiitro^j  middle;  fF^^^^^ 
line;  the  longest  lateral  line  being  the  middle  one.) 

a.  Lower  lateral  line  present. 
1182.  E.  praecjsus  (Kroyer)  Gill. 

An  ovate,  black,  wXute-^Oi^^iiL  «V>^^^^^^^i^  the  siztli  and  tenfhdom' 
spines.     Snout  subcouvcaV,  vi\ft&  oi  mwvNIlfiL  ^^\^^^  ^^i;^^-^ 
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and  palatiue  teeth  present ;  3  lateral  lines  on  each  side,  the  median 
continued  to  the  base  of  the  caudal ;  ventral  fin  half  as  long  as  the  pec- 
toral, which  is  much  shorter  than  head;  dorsal  fin  terminating  just  at 
root  of  caudal.  Head  4 ;  depth  nearly  6.  D.  XLIX ;  A.  34 ;  V.  3. 
Greenland.     {Oiinther,) 

(ClinuB  prcedsus  Kroyer,  Natnrh.  Tidsskr.  i,  25,  183G:  Clintu  unimaculatus  Reinli. 
Yid.  Selsk.  vii,  114,  1837:  Slichceua  unimaculatM  Gilnther,  ill,  283;  GiU,  1.  c.  210.) 

aa.  Lower  lateral  line  wanting. 

1183.  E.  snbbifarcatas  (Storer)  GHl. 

Brownish,  with  several  round  paler  blotches  above  at  the  base  of 
the  dorsal  fin;  spaces  between  these  blotches  darker,  appearing  like 
bars;  a  broad  black  bar  crossing  the  opercle  obliquely  from  below  the 
orbit,  and  two  parallel  dark  bars  running  backwards  from  orbitj  belly 
yellowish  white;  dorsal  fin  with  numerous  black  dots.  Mouth  rather 
large;  maxillary  reiiching  to  below  orbit;  back  somewhat  arched;  ven- 
tral  outline  nearly  straight;  eyes  large;  lower  lateral  line  wanting; 
upper  branch  of  lateral  line  about  two-thirds  length  of  head.  Head  4J; 
depth  nearly  5.    D.  XLIV;  A.  30.     North  Atlantic,  south  to  Cape  Cod. 

(^Pholis  suhbifuroatus  Storer,  Rep.  Fish.  Mass.  1839,  G3.) 

41Y.— STICHiErS  Reinhardt. 

(Relnhardt,  Dansk.  Yidensk.  Natur.  og  Math.  Afhandl.  1837, 109:  type  Blennius puno- 
iatus  Fabriciiis. ) 

Body  comparatively  short  and  compressed,  covered  with  small  scales; 
teeth  on  jaws,  vomer,  and  palatines.  Lateral  line  present,  single,  me- 
dian; i>ectorals  and  ventrals  well  developed.  Dorsal  moderately  high, 
of  spines  only,  free  from  the  caudal ;  gill-openings  continued  forward 
below,  the  membranes  narrowly  united  to  the  istlmius;  pyloric  coeca 
present,    {ffrr/dw^  to  set  in  rows.) 

1184I.  8«  panctatus  (Fabric.)  Kroyer. 

Scarlet ;  dorsal  with  a  series  of  round  black  spots,  white-edged  pos- 
teriorly; head  below  with  5  brownish  cross-bands;  a  brown  streak 
firom  snout  through  eye.  Snout  subconical.  Dorsal  spines  of  mod- 
erate length.  Eye  half  interorbital  width.  Head  5^  in  total  length; 
depth  8.  D.  XL;  A.  1, 35.  (Ghiinther,)  Polar  seas,  south  to  Cape  Cod 
and  Alaska. 

{Blennius  punctains  Fabric.  Faun.  Gron.  153,  1780:  Kroyer,  Natnrh.  Tidsskr.  i,  377, 
1637;  Giintber,  ill,  283.) 
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418.— NOTOORAMIIIITS  Bean« 
(Bean,  Pioc.  U.  S.  Nat.  Mas.  iv,  147, 1881:  tyx>6  Stkharm  rotkrocki  Bean.) 

This  genus  differs  from  Stichceus  in  the  presence  of  a  single  lateral 
line  along  the  base  of  the  dorsal  fin.  It  is  known,  however,  from  im- 
mature examples  only.  The  caudal  fin  is  emarginate,  a  character 
unusual  in  this  family.    (wcDro?,  back;  ypafi/x^j  line.) 

1185.  N.  rotbrocki  Bean. 

Pale  brown,  with  3  series  of  paler  spots,  those  of  the  median  seriefl 
usually  longer  and  narrower  than  the  others;  a  series  of  about  10  pale 
spots  on  median  line  of  back,  the  anterior  as  large  as  eye;  a  daik 
stripe  around  snout  to  end  of  opercle;  a  very  narrow  dark  stripe 
along  base  of  dorsal,  its  lower  margin  seeming  to  mark  the  coarse  of 
the  superior  lateral  line.  Body  covered  with  minute  scales;  lateral 
line  undeveloped  (in  the  immature  specimens  known),  apparently  run- 
ning close  to  outline  of  back.  Teeth  in  the  jaws,  and  apparently  on 
vomer  and  palatines.  Gill-membrane  deeply  cleft,  free  from  the  isth- 
mus. Eye  4  in  head,  as  long  as  the  subconical  snout;  maxillary 
reaching  front  of  pupil.  Dorsal  beginning  above  upper  axil  of  pec- 
toral; like  the  anal,  connected  by  a  low  membrane  with  the  caudal; 
caudal  emarginate  behind;  ventrals  short,  close  together,  3  in  bead, 
and  not  half  as  long  as  pectorals;  longest  dorsal  spines  half  height  of 
body.  Head  4 J;  depth  6.  B.  6.  D.  XLVUI;  A.  1, 34;  V.  1, 4;  P.  15; 
G.  21.    Northern  Alaska  and  Siberia. 

{StichcBwal  rotkrocki  Bean,  Proc.  U.  8.  Nat.  Mas.  iv,  146, 1881.) 

419.— LUMPENUS  Reinhardt. 
(LeptogunnellM  Ayres:  LeptooUnus  and  Jniaarckiu  GiU.) 
(Reinhardt,  Dansk.  Vidensk.  ete.  1837, 110:  type  Blennius  lumpenus  Fabr..) 

Body  greatly  elongate,  moderately  compressed,  covered  with  small 
scales;  lateral  line  indistinct  or  obsolete.  Head  long;  snout  short;  no 
cirri ;  eyes  large,  placed  high ;  mouth  moderate,  with  a  single  row  of 
rather  small,  conical  teeth  on  each  jaw;  teeth  present  on  vomer  or  pal- 
atines; gill-openings  prolonged  forward  below,  very  narrowly  uikited 
anteriorly  to  the  isthmus,  not  forming  a  free  fold  across  it.  DoFBal 
comx)osed  of  numerous,  sharp,  flexible,  rather  high,  spines;  caudal  fin 
long;  anal  many-rayed;  pectorals  large,  more  than  half  length  of  head; 
ventrals  well  developed,  jugular,  I,  3  or  1, 4;  intestinal  canal  long;  pf* 
loric  c(£ca  present;  no  air-bladder.  Ghiefly  herbivorooa.  Kofthafli 
seas.     (Luwipen,  a  Baiis^i  uwtxi^  oi  ^om^  ^voiVLaj!  ftsh.) 
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c».  Teeth  on  vomer  and  palatines ;  pectorals  with  the  npx>er  and  middle  rays  shortened, 
shorter  than  the  lower    {Leptodiniu*  Gill.) 

B.  186«  JL.  maculatus  (Fries)  Nilss. 

Yellowish;  a  series  of  5  large  dark  si)ots  aloDg  the  base  of  the  dorsal 
fin,  between  which  are  smaller  and  fainter  spots;  dorsal  and  caudal 
barred.  Caudal  fin  truncate,  free  from  dorsal  and  anal;  ventrals  half 
as  long  as  head;  pectorals  large,  about  as  long  as  head.  Anterior 
rays  of  dorsal  short  and  free.  Teeth \)n  vomer  and  palatines;  lower 
jaw  included;  maxillary  reaching  middle  of  eye.  Head  6.  D.  LX;  A. 
36.  {Collett)  Greenland  to  Spitzbergen;  occasional  southward,  in 
deep  water. 

{CUnus  maculatus  Fries  Kgl.  Yet.  Ak.  Handl.  1837, 49:  Clinus  acuUatus  Reinh.  Dansk. 
Vidensk.  Selsk.  Natur.  Af  handL  vii,  114, 122, 194, 1838:  Stichmu  maculatus  and  aculeatus 
Giinther,  iii,  281;  CoUett,  Norske  Nord-Havs  Exp.  1880,  67.) 

oo.  Teeth  on  jaws  and  palatines,  none  on  vomer;  pectorals  with  the  middle  rays 
longest,  the  lower  ones  shortened. 
5.  Anterior  half  of  anal  fin  with  the  rays  shortened.    (Anisarohus\  GiU.) 

1187.  JL.  medias  (Remh.)  Kroyer. 

YeUoWish,  nearly  plain.  Lower  jaw  scarcely  included,  the  maxillary 
reaching  front  of  eye;  teeth  on  palatines,  none  on  vomer;  ventrals  slen- 
der, one-third  length  of  head ;  lower  rays  of  pectoral  shorter  than  mid- 
dle ones,  the  filn  shorter  than  head.  Dorsal  and  anal  slightly  joined 
to  the  truncate  caudal ;  anterior  half  of  anal  with  the  rays  shortened. 
Head  6;  depth  10.  D.  LXI;  A.  42;  V.  1, 3.  Greenland  to  Norway  and 
Spitzbergen.    (Collett) 

(  Clinus  medius  Eeinh.  Dansk.  Vidensk.  Af  handl.  1838, 114 :  Lumpenus  medius  Kroyer, 
Naturh.  Tidsskr.  i,  377, 1837:  Stickasm  medius  GUnther,  iii,  281:  Anisarohus  medius  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209;  CoUett,  L  c.  62.) 

56.  Anal  rays  snbeqnaL    {Lumpenus.) 

1188.  JL.  an§mlllaris  (Pallas)  Gill. 

Olive  green  above,  pale  below;  sides  marked  above  with  dark  olive 
brown;  a  series  of  more  or  less  distinct  oblong  blotches  of  olive  brown 
along  middle  of  sides;  dorsal  barred  or  spotted;  anal  pale;  opercle 
with  a  dark  blotch;  head  dusky  above.  Cheeks  scaly;  mouth  some- 
what oblique,  the  lower  jaw  included;  maxillary  reaching  front  of 
pupil ;  teeth  on  palatines,  none  on  the  vomer;  sides  of  each  jaw  with 
1  or  2  larger  teeth.  Gill-openings  prolonged  forward  a  distance  greater 
than  length  of  snout;  pyloric  coeca  4,  unequal.    Fins  all  comparatively 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209:  type  Clinus  aculeatus  Reinh.  {XeTcrdi, 
slender;  xXivoi,  Clinus.) 

tGill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209:  typo  CKwus  medius  IBUeuAi.    Vcxvx^So*^^ 
unequal/  ctpxo^i  toixiB.) 
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high;  pectorals  two-thirds  length  of  head,  the  middle  rays  longest; 
ventrals  one-third  length  of  head.  Dorsal  and  anal  distinct  from  the 
X)ointed  caudal,  which  is  nearly  as  long  as  head.  Head  8;  depth  14. 
D.  LXXI;  A.  46;  V.  I,  4;  B.  7.  L.  18  inches.  San  Francisco  to 
Alaska;  very  abundant  northward. 

(Blenniua  angiiillaris 'PslUaSj  Zoogr.  Ross.-Asiat.  iii,  176,  1811:  Leptogunnellus  gracUit 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  26:  Lumpenu8  anguillarU  Girard,  U.  8.  Pac.  R.  B. 
8urv.  Fish.  123:  Stichceua  anguillarU  GUnther,  iii,  282.) 

1189.  L».  fabricii  (Cnv.  &  Val.)  Kroyer. 

Light  brown,  clouded  with  darker.  Upper  jaw  scarcely  longer  than 
lower.  Vertical  fins  separate;  pectorals  large;  ventrals  very  slender. 
Depth  14.    D.  LXLII ;  A.  41;  V.  I,  3.    Greenland.    (Cur.  c&  Vol.) 

{Blennius  lumpenus  Fabricins,  Fauna  Gronl.  151:  GunnelluB  fabricii  Cuv.  &  Val.  xi* 
431:  Stich4JBU8  lumpenus  GUuther,  iii,  280.) 

420.— JLEPTOBLENJVIUS  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  21:  type  Blennius  serpentintu  Storer.) 

Body  greatly  elongate,  covered  with  small  seniles;  head  rather  slen- 
der; teeth  very  small,  in  a  single  series  in  eadi  jaw;  none* on  the 
vomer  or  palatines.  No  lateral  line;  no  cirri;  gill-openings  somewhat 
prolonged  forwards,  narrowly  united  to  the  isthmus.  Dorsal  fin  very 
long,  continuous,  of  spines  only;  ventrals  well  developed,  of  1  spine 
and  2  or  3  rays ;  pyloric  coeca  present.  This  genus  is  hardly  worthy 
of  separation  from  Lumpentis.    (A£;rro<;,  slender;  Blennius.) 

a.  Dorsal  spines  60-65.     (Centrohlennius  Gill.*) 

1190.  JL.  nubilas  (Rich.)  J.  <&  G. 

Pale  olive,  marbled  with  darker.  Upper  jaw  slightly  longest;  no 
teeth  on  vomer  or  palatines.  Vertical  fins  not  continuous;  ventrals 
slender,  one-third  length  of  head ;  pectoral  fin  ovate,  the  middle  ray* 
longest.    D.  LXIII;  A.  43;  V.  1, 4.    Wellington  Sound.    {Richardmm,) 

(Lumpenus  nubilus  Rich.  Last  Arctic  Voyage,  Fish.  13,  pi.  28:  StichwuB  nmbHus  GiiA< 
ther,  iii,  564:  Centroblennius  nubilus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 209.) 

€Ui.  Dorsal  spines  70-80.    {Leptohlennius  Gill.) 

1191.  If  serpentinus  (Storer)  Gill. 

Olive  above,  with  lighter  cloudings;  pale  below;  dorsal  fln  brownish) 
with  broad,  oblique,  white  bands;  pectorals  pale.  Head  not  large,  its 
sides  sparsely  covered  with  small  scales;  eye  as  long  as  snout;  laaZ' 
illary  reaching  front  of  pupil;  gill-openings  extending  forward  beloWy 
for  a  distance  less  lYian  \eii^\Xv  <5t  ^viowt-^  pectorals  long,  seven-eigbtltf 


»  Gill,  Proc.  Acad.  Is^at..  «>c\.  Y\iv\a..  \^Rft,*i\\  X.Tfi^ 
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gth  of  head;  ventrals. moderate,  2%  in  head.  Head  9;  depth  15. 
LXXV;  A.  50;  V.  I,  3.    L.  12  inches.    Cape  Cod  to  Greenland. 

Ulennius  serpentinus  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  iii,  30, 1848  j  Gill,  Proc.  Acad. 
;.  Sci.  Phila.  ia64,  209.) 

02.  L.  lampetraeformis  (Walb.)  J.  &  G. 

Yellowish,  with  numerous  brown  spots  of  different  sizes;  caudal 
Qded.  No  teeth  on  vomer  or  pahitines;  maxillary  reaching  front  of 
\  Caudal  free,  acuminate;  first  three  or  four  rays  of  dorsal  short 
I  almost  free j^ pectoral  convex,  shorter  than  head;  vent  well  for- 
rd.  Head  9.  D.  LXXIl;  A.  50;  V.  I,  3.  (Collett)  Greenland  to 
[•way  and  Spitzbergen. 

'ilennius  lampelraformis  Walbaum,  Artedi,  Pise.  1792,  184:  Clinu^  nehulo8U9  NilBS. 
ud.  Faun.  1855, 195:  Stichceus  islandicus  Giintber,  iii,  281:  Blennius  gradlia  Stuwitz. 
'  Miigaz.  f.  Naturv.  i,  406,  1838:  Clinm  nebulosus  Fries  Vet.  Akad.  Handl.  1837, 
Lrptobl4mmus  gracilis  Gill,  1.  c.  210:  Lumpenus  lampetrceformis  Collett,  Norske  Nord- 
BExp.  1880,71.) 

491.— DEI.OI.EPI8  Bean. 

Jan,  Proc.  U.  S.  Nat.  Mns.  1882:  type  Delolepia  virgatus  Bean.) 

Body  auguilliform,  moderately  compressed  posteriorly,  covered  with 
all,  imbricated,  cycloid  scales;  vent  nearly  median;  a  small  anal 
pilla;  lateral  line  continuous,  straight,  nearly  median,  composed  of 
en  pores,  without  prominent  tubes.  Head  oblong,  subquadrangular, 
ked,  the  muciferous  channels  well  developed,  the  vertex  shallow- 
icave;  snout  short,  obtuse;  nostril  single,  tubular,  close  behind  pre- 
txillary;  eyes  small,  high,  separated  by  an  interspace  of  moderate 
ith,  surrounded  by  a  series  of  shallow  jjits;  mouth  wide,  oblique, 
miual,  the  lower  jaw  projecting  beyond  the  upper;  lips  fleshy;  pre- 
bxillaries  slightly  protractile,  with  2  rows  of  small  conical  teeth;  a 
¥  larger  teeth  at  the  symphysis;  vomer  and  palatines  with  a  few 
ther  large  teeth;  tongue  smooth,  adherent;  mandible  with  a  few 
allow  pits,  the  series  continued  on  the  posterior  border  of  preop- 
3le;  opercles  unarmed.  Gill-membranes  attached  to  a  narrow  isth- 
18 ;  gill-rakers  very  short;  pseudobranchia)  present.  Branchioste- 
Is  6.  Pectorals  short,  placed  low,  their  bases  vertical;  ventrals 
ne;  dorsal  beginning  above  gill-opening,  composed  entirely  of 
ines;  anal  with  2  spines  and  many  split  rays;  dorsal  and  anal  con- 
luous  with  the  caudal,  which  is  rather  long  and  pointed.  Intestine 
ort,  with  a  few  pyloric  c(»ca.    (<5r;^o<;,  visible;  XiTzti:^  scale.) 

.98«  !>•  vifiratiis  Bean. 

Brownish  yellow;  a  brown  stripe  along  latexal  Un^^  «iioN3si^^  ^w^.'^ 
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back;  a  third  along  base  of  anal.    Width  of  head  equal  to  greatest 
depth  of  body;  interorbital  area  equal  to  snout,  or  one-third  length  of 
mandible;  maxillary  reaching  a  little  behind  eye,  its  length  3  in  dis- 
tance from  snout  to  front  of  dorsal;  eye  2  in  snout,  11  in  head.    Be- 
ginning at  a  short  distance  behind  origin  of  dorsal,  small,  oblong, 
cycloid  scales,  closely  imbricated,  cover  a  strip  of  the  body  along  the 
lateral  line;  the  scaled  area  gradually  widens  backward  until,  behind 
the  vent,  only  a  very  narrow  strip  along  bases  of  dorsal  and  anal  is 
naked.    Dorsal  beginning  over  upper  angle  of  gill-opining;  first  spine 
half  as  long  as  the  seventy-first  or  longest;  caudal  11  m  length;  pec- 
toral 3  in  head.     Head  6;  depth  10.     D.  LXXVI;  A.  II,  46;  P.  13; 
ccBca  6.    L.  30  inches.   Coasts  of  British  Columbia  and  Alaska.   (BecoL) 

(Bean,  Proc.  U.  8.  Nat.  Mus.  1882  ) 

499.— CRYPTACANTHODES  Storor. 

Wry-mouths. 

(Storer,  Bept.  Fish.  Mass.  1839,  28:  type  Cryptacanthodea  nuumlatue  Storer.) 

Body  very  long  and  slender,  compressed,  naked ;  lateral  line  obso- 
lete; head  oblong,  cuboid,  with  vertical  cheeks;  conspicuous  mucifer- 
ous  channels  in  mandible  and  preopercle;  head  flattish  above,  m\h 
deep  rounded  pits  between  and  behind  eyes;  mouth  large,  very  ob- 
lique; lower  jaw  very  heavy,  its  tip  projecting;  premaxillary  not  pro- 
tractile; jaws  with  rather  sharp,  conical  teeth;  larger  teeth  ou  the 
vomer  and  palatines;  most  of  the  teeth  in  single  series.    Gill-mem- 
branes joined  to  the  isthmus;  the  gill-openings  prolonged  forwards 
below;  pyloric  coeca  5.     Dorsal  fin  long,  composed  entirely  of  spines^ 
which  are  rather  strong,  but  enveloped  in  the  skin;  dorsal  and  anal 
joined  to  the  caudal ;  no  ventral  fins ;  pectorals  short.     Size  rather 
large;  one  species  known,    (xpunrd^y  hidden;  (wav^ocJiyc,  spined.) 

1194*  C«  macalatus  Storer. —  Wry-mouth;  GhoBt-JUh, 

Light  brownish,  with  several  series  of  smallish  dark  spota,  arranged 
in  more  or  less  regular  rows,  from  the  head  to  the  base  of  the  caudAl; 
vertical  fins  closely  spotted  with  darker;  head  above  thickly  speckled; 
body  sometimes  (^^ inornutus^^)  entirely  immaculate.  Eyes  smaU^  plaeed 
high,  not  so  wide  as  the  interorbital  space,  which  has  2  ridges  and  3 
pits;  orbital  rim  raised;  2  deep  pits  behind  eye  at  the  temples;  t 
deeper  x)it  on  the  top  of  head  between  them;  a  raised  ridge  con- 
tinued backward  on  each  side  of  head  behind  orbital  rim;  masSlaif 
extending  to  beyond  ey^*,  i^^e\ido\iriL\iOcsA«>  \^\fiL^\\  i^ectoraLs  ohorl,  3 is 
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lead,  their  tips  reaching  beyond  fix)nt  of  dorsal;  vent  a  little  in  front 
If  middle  of  body.  Head  6J;  depth  13.  D.  LXXIH;  A.  50.  Korth 
Atlantic,  south  to  Cape  Cod;  not  very  common. 

(8torer,  Eept.  Fish.  Mass.  1839, 28;  GUnther,  iii,  291:  Cryptaoanthodes  inomahu  Gill, 
*xoo.  Acad.  Nat.  Sci.  Phlla.  1863,  332,  albino  form.) 

493.— ANARRHICHAS  Linnsns. 

Wolf-fishes. 

Artedi;  LinnsBos,  Syst.  Nat. :  type  Jnarrhidias  lupus  L.) 

Body  moderately  elongate,  covered  with  rudimentary  scales;  head 
ealeless,  without  cirri,  compressed,  narrowed  above,  the  profile  strongly 
lecur\"ed;  mouth  wide,  oblique ;  premaxillary  not  protractile;  jaws  with 
'ery  strong  conical  canines  anteriorly;  lateral  teeth  of  lower  jaw  either 
Qolar  or  with  pointed  tubercles;  upper  jaw  without  lateral  teeth; 
omer  extremely  thick  and  solid,  with  2  series  of  coarse  molar  teeth ; 
alatines  with  1  or  2  similar  series.  Gill-membranes  broadly  joined  to 
ie  isthmus;  no  lateral  line.  Dorsal  fin  rather  high,  composed  entirely 
r  flexible  spines,  which  are  enveloped  in  the  skin;  anal  fin  lower; 
ludal  fin  developed,  free  from  dorsal  and  anal;  no  ventral  fins;  i)ec- 
»ral  fins  broad,  placed  low;  air-bladder  present;  no  pyloric  coBca. 
orthem  seas.  {Anarrhichas  (or  Scansor)^  an  ancient  name  of  A,  lupus; 
om  a>apfitxdo/ia(j  to  climb  or  scramble  up;  the  allusion  not  evident.) 

195.  j\.  lupus  Uim.-'Wolf-Jish. 

Brownish;  sides  with  numerous  (9-12)  very  dark  transverse  bars, 
bich  are  continued  on  the  dorsal  fin,  besides  numerous  dark  spots 
id  reticulations;  fins  dark;  caudal  tipped  with  reddish.  Maxillary 
aching  beyond  orbit ;  band  of  vomerine  teeth  extending  much  far- 
er  back  than  the  short  palatine  band.  Pectorals  large,  rounded, 
ro-thirds  length  of  head.  Dorsal  high,  beginning  over  the  gill-open- 
g,  its  longest  rays  about  half  length  of  head.  Head  6 ;  depth  5^. 
.  LXII;  A.  42.  Korth  Atlantic;  rather  common  both  in  America 
id  Europe. 

:LiDD»a8,  Syst.  Nat.  i,  430,  176H:  Gtinther,  iii,  208;  Bean,  Proo.  U.  S.  Nat.  Mus.  ii, 
r9, 217 :  Anarrhichas  vomerinus  Storer,  Hist.  Fish.  Mass.  1867, 99,  the  American  form.) 

196«  A«  minor  Olafsen. 

Sides  without  vertical  bars,  but  with  many  large,  round,  black  spots. 
>merine  teeth  extending  nearly  or  quite  as  far  back  as  the  palatines. 
'^an.)    North  Atlantic. 

Olafsen,  Reise  1  Island,  1772,  592:  Anarrhichas  pantherinus  Zooiew,  Nov.  Act.  Pe- 
p.  1781,  271;  Bean,  Proc.  U.  8.  Nat.  Mas.  ii,  217, 1879.) 
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1197*  A*  latifrons  SteeDstrup  &  Hallgrimsson. 

Brown,  obscurely  spotted  with  darker;  the  sides  withont  dark  bars. 
Head  broad,  the  profile  not  strongly  decurved;  teeth  mach  smaller; 
vomerine  teeth  not  extending  nearly  as  far  back  as  the  palatine  series. 
Pectorals  three-fifths  length  of  head ;  dorsal  fin  not  very  hijih,  begin- 
ning above  the  gill-opening,  the  longest  spine  less  than  half  bead; 
caudal  2 J  in  head.  Head  5;  depth  4.  D.  LXVII;  A.  45.  {Colktt.] 
North  Atlantic. 

(Steenstrup  «fe  Hallgrimsson,  Forh.  Skand.  Naturf.  3  die  Mote,  1842,647 ;  Bean,  Proc. 
U.  S.  Nat.  Mils,  ii,  218, 1879;  CoUett,  Meddelsk.  Norgee  Fiske,  1871),  46.) 

1198.  A.  leptnms  Bean. 

Dark  brown,  without  bands  or  spots;  belly  pale^  clouded  with  very 
dark  brown.  Head  moderate;  maxilhiry  half  as  long  as  head;  4  large 
canines  in  the  upper  jaw  and  5  in  the  lower,  all  of  them  strongly  re- 
curved; behind  the  canines  in  each  jaw  are  a  few  sharj),  conical  teeth, 
also  recurved;  palatine  teeth  in  2  series,  4  in  the  outer  and  5  in  the 
inner  series,  those  in  the  outer  series  the  longer;  vomerine  teeth  ID'S 
series,  the  vomerine  patch  beginning  in  advance  of  the  palatine,  and 
extending  farther  baek  than  the  latter;  head  and  fins  scaleless;  niediao 
line  of  body,  and  all  of  tail  with  small,  widely-separated  scales.  Head 
4J;  depth  5.    D.  LXXXI;  A.  52.    (Bean.)    Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  212, 1879:  fi  Anarrhickiis  orientalis  Pallas,  Zoogr. 
Koss.-AHiat.  iii,  77,  1811.)  , 

424.— ANARRHICHTHTS  Ayrea. 
(Ayres,  Proc.  Acad.  Nat.  Sci.  i,  32,  1^55:  type  Anarrhiohihy»  ocellaius  Ayrea.) 

Body  elongate,  tapering  backward  into  a  very  long  and  compresfied 
tail,  around  which  the  dorsal  and  anal  are  confluent  with  the  caaduL 
Scales  rudimentary;  no  lateral  line.  Dorsal  high,  composed  entirely 
of  flexible  spines;  pectoral  fins  broad,  plaeed  low;  no  ventral  fin*. 
Head  very  large,  compressed,  the  snout  rather  short;  month  large; 
jaws  with  very  strong,  conical  canines  anteriorly;  vomer  and  jialatiDei 
each  with  about  2  rows  of  coarse  molars,  the  palatine  band  shnttiog 
against  similar  teeth  on  the  sides  of  the  lower  jaw.  Gill-membranes 
broadly  united  to  the  isthmus.  ]^o  pyloric  coeca.  Large  fishes  <rf  th6 
North  Pacific,     {avapfit^a^j  Anarrhichas ;  ix^oq^  fish.) 

1199«  A«  ocellatns  Ayres. 

Dark  grayish  or  greenish,  the  body  and  dorsal  fin  everywhere  cov- 
ered with  round)  oce\ia\i^^  \iV\i«!\L  ^\^\j&  ot  noxious  BizeB,  the  ligbt  m»A* 
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ings  forming  reticulations  Jiround  the  spots;  head  paler,  with  the  retic- 
ilations  in  much  finer  pattern;  anal  pale-edged.  Pectorals  broad,  more 
:,han  half  length  of  head.  Longest  spines  of  dorsal  half  length  of  head. 
Head  11;  depth  15.  D.  CCL;  A.  233;  P.  19.  L.  5-8  feet.  Pacific 
x>ast,  from  Monterey  north  to  Puget  Sound.  Feeds  largely  on  Ech- 
inoids. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  31,  1855:  Anarrhichihys  felia  Girard,  U.  S.  Pao. 
EL  R.  Surv.  Fish.  1858,  125:  Anarrhichihys  felis  Gunther,  iii,  211.) 


Family  CXV.— LYCODID-^.* 

(The  Eelpouts.) 

Body  elongate,  more  or  less  eel-shaped,  naked  or  covered  with  very 
small,  imbedded,  cycloid  scales;  head  large;  mouth  large,  with  conical 
teeth  iu  jaws,  and  sometimes  on  vomer  and  x>al^tines;  bones  of  head 
anarmed.  Gill-membranes  broadly  united  to  the  isthmus;  pseudo- 
branchiae  present ;  gills  4,  a  slit  behind  the  fourth.  Dorsal  and  anal 
ftns  very  long,  of  soft  rays  only,  or  the  former  ^ith  a  few  posterior 
spines;  vertical  fins  confluent  around  the  tail;  pectorals  small;  ven- 
Tals  jugular,  very  small  or  wanting.  Lateral  line  obsolete  or  nearly  so. 
jill-rakers  small;  pyloric  cceca  rudimentary;  vent  not  near  the  head, 
jrenera  about  6 ;  species  30.  Bottom  fishes,  chiefly  of  the  Arctic  and 
Antarctic  seas;  some  of  them,  and  perhaps  all,  are  viviparous. 

{Lycodidcs  Giiuther,  iv,  319-326:  gonus  Zoarces  GUather,  iii,  295:  Zoarchida  Swain- 
lon.) 

I,  Dorsal  fin  low  behind,  some  of  its  posterior  rays  short  and  spine-like;  ventrals 
small.     {ZoarciiKE.) 

h.  Scales  present ;  teeth  strong,  conic,  in  jaws  only Zoarces,  425. 

la.  Dorsal  fin  continuous.     {Lycodinw,) 
c.  Ventral  fins  present. 

d.  Vomer  and  palatines  toothless ;  scales  present Lycodopsis,  426. 

dd.  Vomer  and  palatines  with  teeth. 

e.  Scales  present Lycodes,  427. 

ee.  Scales  obsolete Lycodalepis,  428. 

ec.  Ventral  fins  wanting. 

/.  Jawseqnal;  body  scaleless Gymneus,  429. 

ff.  Jaws  unequal,  the  lower  projecting Uroxectes,  430. 

•The  six  families  following  (Z^ycodidic,  CongrogadidcB,  Fierasferidas,  OphidiidcB,  Gadidce, 
Hacruridw)  constitute  the  group  or  suborder  of  J nacan^Aini  or  JugulareSy  dlstlngaished 
jom  the  other  Aoanthopieri  by  the  long  dorsal  and  anal  fins,  which  are  composed  of 
»ft  rays  only.    The  ventral  fins,  if  present,  are  jugular.    The  present  family  is  called 
^oarcida  in  the  key,  on  page  79. 
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495.— SEOABCES  Cavier. 
JEelpouts. 

(Cavier,  R^gne  Anim.  ed.  2,  ii,  240,  1829:  type  Blennius  viviparua  L.) 

Body  elongate,  compressed,  tapering  posteriorly;  head  oblong,  hea'O'i 
narrowed  above,  the  profile  decurved;  mouth  large;  teeth  strong,  coiii^ 
bluntisb,  in  2  series  in  the  front  of  each  jaw,  and  1  series  on  the  sides; 
teeth  in  outer  series  larger;  no  teeth  on  vomer  or  palatines.  Dorsal  fin 
very  long,  low,  some  of  its  posterior  rays  much  lower  than  the  others, 
developed  as  sharp  spines;  pectoral  fins  broad;  ventrals  jugular,  of  3 
or  4  soft  rays.  Scales  small,  not  imbricated,  imbedded  in  the  skin. 
Size  large.    {!:wapxrjq,  viviparous.) 

a.  Numbers  of  fin  rays  and  vertebrse  increased.    (Maorozoarcea  GilL) 

1200.  Z.  ang^uillaris  (Peck)  StoTer.—Eelpaut;  Mutton-fish;  Mother  of  Edi, 

Eeddish  brown,  mottled  with  olive,  the  scales  paler  than  the  skin 
about  them;  dorsal  fin  marked  with  darker;  a  dark  streak  from  eye 
across  cheeks  and  opercles ;  lower  jaw  included ;  maxillary  reaching  be- 
yond orbit;  pectoral  long,  about  two-thirds  length  of  head;  ventrals 
one-fifth  head ;  highest  ray  of  dorsal  about  equal  to  snout ;  the  poste- 
rior spines  about  one-third  length  of  eye;  first  ray  of  dorsal  above  pre- 
opercle.  Head  6;  depth  7.  D.  95,  XVIII,  17;  A.  105.  L.  20  inches. 
Delaware  to  Labrador ;  rather  common  northward.  Two  forms,  per- 
haps distinct  species  {anguillariSy  ciliatus)  occur,  distinguished  by  the 
size  of  the  jaws. 

(BUnniiis  anguillaria  Peck,  Mem.  Amer.  Acad.  Sci.  ii,  46;  Stoier,  Fish.  MaaB.963; 


GUnther,  iii,  296:  Enchelyopua  anguillaria  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1863,256: 
Zoarcea  lahroaua  and  Z.  fimbriatua  Cuv.  &  Val.  xi,  466,  468:  BUnniua  dliolwt  Miteh. 
Trans.  Lit.  &  Phil.  Soc.  N.  T.  i,  375,  1815,  the  large-mouthed  foim.) 


26.~-IiirCODOPSIS  Collett. 

(Leurynnia  Lockington.) 
(Collett,  Proc.  Zool.  Soc.  London,  1879,  381:  type  Lycodea  paoifioua  Collett.) 

Body  elongate,  eel-shaped,  covered  with  small,  smooth^  imbedded 
scales.  Head  large;  snout  broad  and  long;  interorbital  space  vcfy 
narrow;  mouth  large,  horizontal;  teeth  conical,  those  of  the  npparjftv 
in  a  single  row;  those  of  the  lower  in  a  band  in  front,  the  inner  seriei 
enlarged,  larger  than  the  upper  teeth;  no  teeth  on  vomer  or  pil>' 
tines.    Ventral  fins  very  small;  vertical  fins  contini^oiiB|  witfaootiviati* 

(^C;cai^7y(;,  Ly codes',  6i|>i<;,  Wp^^WiWMife* 
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1901.  L.  paclflcus  Collett. 

Light-reddish  olive,  becoming  lighter  below;  vertical  fins  margined 
nth  black;  the  scales  paler  than  skin,  forming  light  spots;  pectorals 
lusky.  Head  comparatively  short;  orbital  region  not  constricted,  nor 
heeks  tumid;  mouth  comparatively  small,  the  maxillary  reaching  cen- 
er  of  pupil;  head,  nape,  and  axil  of  pector<al  naked.  Dorsal  and  anal 
as  enveloped  in  thick  skin,  which  is  covere<l  with  imbedded  scales  like 
lose  on  the  body;  pectoral  half  the  length  of  head;  ventrals  half 
jngth  of  orbit;  mandible  half  length  of  head;  distance  from  snout  to 
ase  of  dorsal,  4^  in  length.  Head  5J;  depth  8^.  D.  100;  A.  85.  L. 
i  inches.  San  Francisco  to  Paget  Sound ;  rather  common  iu  deep 
ater;  the  original  type  said  to  be  from  Japan. 

{Lycodes  pacijicus  CoUett,  Proc.  Zool.  Soc.  Loudon,  1871),  381.) 

202.  !••  paucidens  (Lockingtou)  Gill. 

Very  similar  to  L.pacificus^  but  larger,  with  larger  head  and  month; 
lout  very  broa<l;  orbital  region  constricted;  cheeks  tumid;  maxillary 
steading  about  to  posterior  edge  of  orbit.  Pectoral  two-fifths  length 
I  head;  ventrals  half  orbit;  mandible  three-fifths  length  of  head;  dis- 
mce  from  snout  to  base  of  dorsal,  SJ  in  length.  Head  4A  ;  depth  10. 
ff  San  Francisco  in  deep  water;  possibly  a  variety  or  state  of  the  pre- 
ying, corresponding  to  the  '* variety''  ciliatitsof  Zoarces  anguiUari^. 

[Lenri/^nnvi  paucidens  Lockingtou,  Proc.  U.  iS.  Nat.  Mu8.  1879,326;  Gill,  Proc.  U.S. 
It.  Mu8.  1880,248.) 

49T.— 1.YCODES  Rciubardt. 

binhardt,  Kongl.  Danske  Videiisk.  Selsk.  Natiirv.  vii,  153,  1838:  type  Lycodes  vdhli 
Reiuh.) 

Body  elongate,  more  or  less  eel-shaped,  tapering  behind.  Head  ob- 
ig ;  mouth  nearly  horizontal ;  lower  jaw  included ;  conical  teeth  on 
rs,  vomer,  and  palatines,  those  on  jaws  and  palatines  mostly  in  a  sin- 
'  series.  Dorsal  fin  beginning  behind  bases  of  pectorals,  without 
lies;  pectorals  moderate,  inserted  rather  high;  ventral  fins  small, 
3  or  4  rays.  Scales  small  and  imbedded,  present  on  part  or  all  of 
5  body,  the  scaly  area  more  extensive  in  the  adult  than  in  the  young, 
air-bladder  nor  pyloric  coeca.  Species  numerous,  chiefly  of  the 
rthem  seas,     (x^^zwotj-,  wolfish.) 

Body  elongate,  its  depth  12-24  times  in  length. 
03*  Ii«  paxillUS  Goode  and  Bean. 

Jolor  probably  light  brown.     Body  very  elongate;  head  broad,  flat 
Bull.  Nat.  Mus.  No.  16 50 
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above,  the  profile  abruptly  decurved ;  upper  jaw  exteuding  far  beyo-  ^^ 
the  lower;  cheeks  very  full  and  protuberant;  teeth  of  both  jaws  ii^m  ^ 
single  series  except  at  the  symphysis;  a  few  teeth  clustered  at  the  he^^ 
of  the  vomer;  palatines  with  a  single  series ;  teeth  very  stout,  recurvt::^^* 
and  sharply  pointed ;  scales  covering  the  entire  body  and  exteudiDg  rj^  u 
the  bases  of  the  vertical  fins ;  head  and  pectoral  fins  scaleless ;  dorsal  ft  n 
inserted  at  less  than  one-fourth  the  entire  length  from  the  snout.  He»-^ 
7 ;  depth  17.    D.  116;  A.  100.    {Ooode  &  Bean.)    Le  Have  Banks. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  44.) 

1304L.  1..  verrilli  Goode  <&  BeaD. 

Light  grayish  brown  above;  below,  pearly  white;  sides  with irrepfiiltiT 
brown  patches  bisected  by  the  lateral  line ;  abdominal  region  livid  blae; 
a  spot  of  brown  on  the  tip  of  tail.    Body  very  elongate.    Head  much 
depressed ;  maxillary  nearly  reaching  posterior  margin  of  orbit;  upper 
jaw  much   the  longer;    profile  very  convex,  snout  obtusely  roundtti 
above.    Head  5J;  depth  about  13.     D.  92;  A.  88.     {Chode  &  Bm%,) 
Coast  of  Massachusetts  and  northward,  in  deep  water. 

^Goode  and  Bean,  Amer.  Journ.  Sci.  Arts,  xiv,  167U,  474.) 
€ia.  Body  moderately  elongate,  its  depth  6-10  times  in  the  length. 
1U05.  I.,  vahli  Keinhanlc. 

Brownish  yellow,  with  6  blackish  cross-bands  extending  on  the  dor- 
sal fin  and  confluent  on  the  belly ;  the  first  cross-band  on  and  below  tbe 
anterior  dorsal  rays,  the  second  above  the  vent;  adultis  nearly  uniform 
blackish.  Head  nearly  twice  a«  long  as  high;  snout  long,  the  maxil- 
lary reaching  to  opposite  middle  of  eye;  distance  of  vent  from  ventralA 
nearly  equal  to  length  of  head;  ventral  fins  less  than  one-fourth  as  long 
a«  pectorals;  vertical  fins  scaly;  body  wholly  scaly.  Head  4^;  depth 
8.    D.  116 5  A.  93;  V.  4 ;  vert.  25  +  87.    North  Atlantic    (O'unther.) 

(Rcinhardt,  Dansk.  Vidensk.  Selak.  Afhandl.  vii,  153,  1838;  Gttnther,  iv^SlQ;  Qill| 
Proc.  Acad.  Nat.  Sci.  Phila.  1863,  260.) 

1206.  1..  esmarki  CcUett. 

Brownish  black,  with  a  whitish -yellow  patch  on  the  nape,  and  M 
transverse  bauds  of  the  same  color  across  the  dorsal  and  posteiioitf 
across  the  anal,  these  bands  becoming  broken  into  annular  spotS}  wilh 
age.  Body  behind  front  of  dorsal  scaled ;  vertical  floa  scaly;  nape 
scaly;  snout  obtuse;  maxillary  not  more  than  half  head;  lateral  lioe 
indistinct,  divided;  pectorals  8  in  length.    Head  4};  •depth  &    D.  lit; 
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A.  03  ;  P.  225  V.  4.    Nova  Scotia  to  Finmark  and  Spitzbergen.    {Col- 
htt.) 

(Collett,  Norges  Fiske  1874,  95;  Collett,  Norake  Nord-HavB  Exp.  1880,  84:  Lycodes 
'«'»'*  Ooode  &  Beau,  Proe.  U.  S.  Nat.  Mus.  1879,  '209,  not  of  Reiiib.) 

*^^1^.  It.  reticnlatus  Reinh. 

firownish,  with  reticulated  black  lines  on  the  head  and  body;  those 
^^^  the  body  disposed  in  5  groups  or  cross-bands,  the  three  anterior 
^^  ^^hich  emit  1  or  2  vertical  streaks  on  the  dorsal  fin;  dorsal  darl;- 
^*^*^c*d.  Body  entirely  scaly;  vertical  fins  naked.  Head  twice  as  long 
*^  high;  snout  long;  maxillary  extending  to  behind  middle  of  eye; 
instance  from  vent  to  ventrals  more  than  length  of  head.  Head  4 ; 
^^^Pth  about  8.  D.  94;  A.  75;  Y.  4;  cceca  2.  L.  14  inches.  Green- 
*^^cl,  south  to  the  Grand  Banks. 

(I^einhardt,  1.  c.  167;  Giintlier,  iv,  320;  Gill,  1.  c.  2G0;  Collett,  1.  c.  84:  Lycodea  rostti 
*^^lmgr.  1864:  Lycodes  gracilis  Sars,  Christ.  Vid.  Selsk.  Forli.  1866:  Ly codes  per apicill urn 
^I'oyer,  Dannk.  Vidensk.  Sel^k.  Afbandl.  1845,  2*33:  Lycodes  perspioiUum  Glinther,  iv, 
^•^:  Lycodes perspicillum  Gill,  Proc.  Arad.  Nat.  Sci.  Pbila.  1863,260.) 

^^0§.  Ii«  seminndas  Reinb. 

Color  uniform  pale  grayish  brown,  without  spots  or  bands.  Body 
^aked  in  front  of  vent,  scaly  behind;  fins  naked.  Head  large.  Dis- 
^5ince  of  ventrals  from  vent  somewhat  more  than  length  of  head, 
^ead  3J;  depth  7.  D.  91;  A.  74;  P.  21;  cceca  2.  Greenland  to  Spitz- 
Viergen.    {Collett,) 

(Roinhardt,  Kong.  Dansk.  Solsk.  etc.  1838,  223;  GUnther,  iv,  320;  Gill,  1.  c.  260; 
Collett,  1.  c.  113.) 

^209.  L.  nebnlosus  Kroyer. 

Brown,  with  small,  feiint,  yellow,  transverse  bands  across  the  back 
Body  naked  anteriorly;  the  posterior  part  of  dorsal  fin  scaly;  the  anal 
Xiaked  or  nearly  so.  D.  87;  A.  GS;  P.  19;  V.  3.  Greenland.  {Kroyer,) 
All  imperfectly-described  species,  unknown  to  recent  writers. 

(Kroyer,  1.  o.  1844, 140;  Gill,  1.  c.  260.) 

}i9r9»  I«»  coccinens  Bean. 

Brown,  red  below;  pectorals  reddish  brown  above,  carmine  below; 
•  9  bluish-white  bands  on  the  dorsal;  a  few  whitish  blotches  on  sides 
and  on  head;  anal  brownish  red;  head  white  below;  a  whitish  blotch 
as  large  as  eye  at  upper  angle  of  gill-opening.  Posterior  two-thirds  of 
tail  covered  with  separated  scales ;  rest  of  body,  head,  and  fins,  scalc- 
]esd;  lateral  line  visible  only  on  scaly  part  of  body,  consisting  of  a  few 
faint,  short,  linear  scratches.  Pectoral  twice  as  long  as  premaxillary, 
falling  short  of .  the  vent  by  its  own  length;  dorsal  be^MXivsi^  QN\£t 
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auleiior  bait*  of  pectoral;  anal  inuk^r  twenty  liist  «lorsal  ra\  :  tail  <t.  •.*. 
Head  4;  (le])tli  7.]:  IJ.  il  I).  S7  (wiili  half  of  eainhil):  A.  .>7  with  lj.;.t 
of  eauilal);  V,  IS;  V.  :».  L.  'JO  inches,  lii;;  Dioniode  Islautl,  UeiinuV 
Strait.     {Bean.) 

(Bean,  Vi\w.  V.  S.  Nat.  Mus.  iv,  lit,  1--1.) 

4tJ».— LVCODAI.KPFJS  niri-kir. 
(Blockor,  Veil.  Akatl.  Ainst.  vd.  *J,  viii.  'MVJ:  lypr  I-iiomhs  mmo'^HH  Rifli.) 

This    p:eniis   <litl'ers   from    Jj/rodrs   in   tlie    total    absnu'e  of  scal«<. 

(hjxw'hj;^  Li/COdcs ^'    <//.rr::r,  witliout  scales.) 
1211.  li.  lUUCOSU!^  (Hirh.)  Pilct^kcr. 

lilaekisli,  with  irregular  white  niarkin;;j:s  in  the  form  of  5  narrow  Ikitn 
across  th(^  back;  h)wer  parts  of  head  and  trnnk  whitish.  Bodv  n^hii^i: 
head  very  lar<j4*;  snont  h)n^',  its  len«ith  .*>  in  hciid;  mouth  larjr**.  tin* 
maxillary  exteudinj^  to  beyond  eye;  distance  from  vent  to  viaitnii^ 
more  than  length  of  head:  eye  very  small,  11  in  hea<l.  Ventrals  vnv 
small;  i»ectorals  lar^e  and  bn»a<l.  Ilea<l  .'Jl;  depth  S.  1>.  liO;  A.  7<': 
V.  3;  vert.  20  +(»0;  cceca  2.     L.  IS  inches.     Arctic  seas. 

{Lijcoden  mn(^)t<ini  Kicli.  I^ast  Arctic  Voya^jjc,  'M>'2:   Lyrttdtn  nutvomui  Giiiitbcr.  iv.  oJ": 
Lijcodta  mucoHua  {\v\u\,  I  in  II.  V.  8.  Nat.  Mas.  xv,  1I*«J,  H7i>.) 

121t!.  L..  turiieri  (lU'anj  J.  A:  0. 

Lijxht  brown,  f^rayish  below;  a  cream-colore<l  band  on  anal:  a  civs 
centic  band  of  cream-color  crosses  the  naiie,  and  continues  l>e]iind  t!ie 
pectorals;  10  bands  of  cream-color,  bordered  with  brown,  fi-oin  the  ti|» 
of  the  dorsal  rays  to  the  lower  half  of  body,  becoming  wider,  ami 
broken  beh>w  the  middle;  caudal  tii)ped  with  pale.  Head  depressiMl: 
maxillary  reachinji^  to  opposite  posterior  mar^jin  of  eye;  distance  froi;: 
ventrals  to  vent  less  than  length  of  head.  Head  41-;  depth  8.  D.  s;.; 
A.  07;  r.  IS;  V.  3.     Saint  Michael's,  Alaska.     (Bean,) 

{LycocU'H  tiinini  JJcan,  Procr.  V.  S.  Nat.  Mus.  leTr',  4ihi.) 

1213.  I..  poflariM  (Sal)iiic)  .1.  &  G. 

''Without  any  scales;  leufijth  of  the  pectoral  exceeding  twice  its 
brea<lth,  havinj:  15  rays.  Yellowish,  lighter  on  the  belly,  with  11  largf. 
saddle  like  markinj»:s  across  the  back,  the  middle  of  these  markings 
beinjj  nmch  li«.rhter  than  their  ed^es;  the  whole  back  and  the  sides 
marbled."  (Gihiflier,)  Coast  of  ^orth  Georgia.  An  imiierfectly  de- 
scribed sjiecies.  unknown  to  late  wTiters. 

(niimuHH  polarin  J>al)inc,  Parry's  Jouru.  Voy.  1819-20,  Sappl.  818:  Ljfcodn  poUrim 
6'iiuthcr,  iv,  ;V21.) 
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439.— OTMIVELIS  Reinbardt. 

^*==jiDhardt,  Dansk.  Videusk.  Selsk.  Ai'baudl.  vii,  131,  1838:  type  Ophidium  viride  Fa- 
bricius.) 

^ody  elongate,  naked  (see  G,  stigma).    Vertical  fins  without  spines; 
^tral  fins  none.    Small  conical  teeth  on  the  jaws,  vomer  and  pala- 
ces.   Gill-openings  very  narrow.    No  air-bladder;  pyloric  ccBca  none ; 
anal  papilla.    Size  small.    Arctic  seas,    {yuixvot;^  naked;  sv^tXaq^  eel.) 


14.  G.  viridis  (Fabr.)  Reinb. 
3ro¥mish,  sometimes  uniform,  but   generally  with  dark  roundish 
^"^iiusverse  markings;  1  to  4  round   black  spots  on  anterior  part  of 
^orsal  fin;    anal  sometimes  black-edged;    lower   part  of  head  with 
*^barply-defined  whitish  markings.    Snout  subconical,  longer  than  the 
^ye;  jaws  equal;  mouth  oblique;  maxillary  reaching  beyond  eye;  teeth 
rather  small,  conical,  in  a  single  series  on  each  side,  forming  a  patch 
anteriorly;  distance  from  snout  to  vent  2J  times  length  of  head.    Pec- 
toral rounded,  inserted  low,  its  length  less  than  half  that  of  head. 
Dorsal  commencing  over  posterior  third  of  pectorals.    Head  about  6J ; 
depth  about  13.    Eye  7  in  head.    D.  100;  A.  80.    Arctic  seas,  Alaska 
to  Nova  Scotia;  abundant. 

{Ophidium  viride  Fabr.  Faun.  Grceul.  141,  1780;  Gttntbcr,  iv,  323;  CoUett,  1.  c.  123: 
Gtfmnelis  pictus  GUntber,  iv,  324,  1862.) 

1315.  G.  T  Stli^ma  (Bennett.)  Gtbr. 

Scales  present,  A'^ery  small ;  no  trace  of  ventrals.  Dilute  brown,  with 
irregular  transverse  series  of  brown  spots,  besides  obscure  cross-bands 
("void  swathes'');  a  large,  round,  purplish  spot  near  the  origin  of  the 
dorsal.  Vertical  fins  united  into  a  transparent  ridge;  pectoral  rather 
large.  Snout  obtuse;  chin  with  a  large  gibbosity;  teeth  small.  Depth 
about  8.  L.  6  inches.  Kotzebue  Sound.  (Lay.)  Probably  the  type  of 
a  distinct  genus. 

(Ophidium  stigma  Lay  &  Bennett,  Zool.  Beecbey's  Voy.  67;  Gttntber,  iv,  325.) 

430.— VROIVECTES  Gttntber. 
(Gtintber,  Cat.  Fisb.  Brit.  Mns.  iv,  325, 1882:  type  Ophidium parrii  "Rom.) 

Body  ensiform,  compressed;  tail  long  and  tapering;  ventrals  none; 
vent  not  far  distant  from  the  head ;  numerous  minute  teeth  in  jaws  and 
on  palate;  lower  jaw  the  longer;  no  barbel;  scales  and  gill-openings 
unknown,    (o'y/od,  tail;  vr^zrr^?,  swimmer.) 

IttlG.  v.  parrii  (Ro.hs)  Gtbr. 

Color  uniforPK  Head  very  obtuse,  its  length,  depth,  and  breadth 
equal;  head  broader  than  (he  body,  flattened  auA.  gcwsv^\i^Vw^«^^^ 
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eyes,  which  are  lateral  and  rather  large ;  greatest  depth  of  body  souie 
what  more  than  length  of  head;  neck  much  arched.  Dorsal  inserted 
just  beliind  head ;  pectoral  extending  beyond  veut.  Head  4.  D.  50  ]  A. 
45;  P.  37.    Baffin's  Bay.     {Giinther.) 

(Ophidium  parrii  Ross,  Parry ^s  Third  Voyage,  App.  109;  GUnther,  iv,  326.) 

Family  CXVL— CONGROGADIDiE. 

Body  elongate,  compressed,  eel-shaped,  naked  or  covered  with  siuali 
scales.  Mouth  moderate,  horizontal,  the  lower  jaw  the  longer;  leeth  in 
a  single  series  in  the  jaws  and  sometimes  on  vomer  and  palatines  also: 
no  barbels.  Branchiostegals  4  to  7;  gills  4,  a  slit  behind  the  fourtb: 
pseudobranchiiB  present.  Gill-membranes  more  or  less  connected,  free 
from  the  isthmus.  Dorsal  fin  long  and  low,  of  slender  rays  imbedded 
in  the  skin;  anal  similar  to  dorsal,  both  connected  to  the  caudal  fin: 
tail  diphycercal.  Pectoral  fins  small;  ventral  fins  wanting.  Vent  n?- 
mote  from  the  head,  without  papilla.  Air-bladder  none;  pyloric  ccti-a 
none.    Small  fishes,  chiefly  of  the  East  Indies.     Genera  3;  species!. 

(OphidiidoBf  group  Congrogadina  GUnther,  iv,  388,  389.) 
a.  Canines  present;  dorsal  beginning  near  the  middle  of  the  body.  ..Scytalika,  431. 

431.— S€¥TAL.inrA  Jordan  &  Gilbert. 
(.Tor.  &  Gilb.  Proc.  U.  S.  Nat.  Miis.  1880,  266:  type  Scytalina  cerdale  J.  &  G.) 

Body  very  long  and  slender,  covered  with  small  scales.  Head  de- 
]>ressed,  shaped  like  the  head  of  a  snake,  with  tumid  cheeks  and  a  dis- 
tinct neck.  Eyes  small,  superior.  Mouth  rather  large,  the  lower  jaw 
slightly  projecting.  Teeth  conic,  in  single  series  on  jaws,  vomer,  and 
l)alatines.  Ea<;h  jaw  with  two  canines  in  front.  Ko  lateral  line;  psen- 
dobranchiae  small.  Gillrakers  almost  obsolete.  Dorsal  fin  very  low, 
its  first  ray  near  the  middle  of  the  body.  Anal  fin  similar  to  dorsal^ 
nearly  as  long.  Tail  diphycercal,  the  caudal  well  developed.  (Diminu- 
tive of  Scytalej  fi'om  (rxuraAr^^  a  viper.) 

131T.  S.  cerdale  J.  <S^  G. 

Flesh-colored,  with  much  mottling  of  purplish  in  fine  pattern;  belly 
nearly  plain;  caudal  reddish-edged.  Head  broader  than  body;  snout 
depressed,  rounded  at  tip;  cheeks  very  long;  opercle  short;  interor- 
bital  space  rather  broad,  concave  posteriorly;  eyes  small,  anteriiv  awl 
superior;  upper  lip  separated  by  a  crease  from  the  skin  of  tbe  fine- 
head;  lower  jaw  projecting;  edge  of  lower  lip  with  poreSy  and  smaD 
dermal  flaps  and  fringes ;  maxillary  extending  a  little  bejmid  est\ 
nostrils  with  smaW  ftav».    l.o^«^  \ai>«  ^\^  ?ii  ^tv^^I  ^VMMnt|  «rW| 
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conioal  teeth,  besides  two  divergent  canines  in  front;  upper  jaw  with 
similar  teeth  jin  several  series  in  front,  the  canines  smaller  and  closer 
^^Sother.  Pectorals  little  longer  than  eye;  insertion  of  dorsal  slightly 
'^  front  of  anal,  a  little  in  front  of  middle  of  body;  rays  of  vertical  fins 
1<^>^  and  weak,  those  of  caudal  most  developed;  vent  close  in  front  of 
^*^a,l,  which  is  similar  to  dorsal.  Head  8;  depth  14.  D.  41;  A.  36.  L. 
^  ^^ches.    Straits  of  Fuca;  burrowing  among  rocks  near  low  tide-mark. 

^Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  18S0,  266.) 

Family  CXVII.— FIERASFERID^. 

Body  very  elongate,  compressed,  tai)ering  into  a  long  and  slender 
^il.  No  scales.  Teeth  cardiform  on  jaws,  vomer,  and  palatines ;  canine 
teeth  often  present;  no  barbels;  lower  jaw  included;  vent  at  the  throat; 
gill-membranes  more  or  less  united,  free  from  the  isthmus;  no  pseudo- 
branchiae;  no  pyloric  cceca;  vertica-1  fins  very  low,  confluent,  without 
spines;  no  ventral  fins;  i>ectoral  fins  present  or  absent.  Small  fishes 
of  the  tropical  seas,  parasitic  in  shells  of  mollusks,  in  UchinodermSy  etc. 
Genera  3;  species  12. 

(Ophidiid€Bf  group  Fierasferina  GUuther,  iv,  381-384.) 
a.  Pectoral  fins  present ;  caudal  fin  obsolete Fierasfer,  4.32. 

432.-^FIERASF1:R  Cuvier. 
(Cnvier,  Rbgne  Anim.  ii,  1817 :  type  Fierasfer  imberbis  Cuv.  =  Gymnolus  acua  Brunnich. ) 

No  distinct  caudal  fin;  pectoral  fins  developed.  {Fierasfer,  the 
ancient  name,  from  ^i£p6^^  sleek  and  shining.) 

1218.  F.dnbius*  Putnam. 

Color,  in  spirits,  uniform  light  brown,  with  a  short  silvery  band  along 
the  sides  of  the  abdomen,  made  by  confluent  spots.  Maxillary  extend- 
ing slijjhtly  beyond  orbit;  lower  teeth  larger  than  the  upper,  except  2-4 
front  teeth  of  upper  jaw,  which  are  about  equal  to  lower  teeth ;  vomer 
with  3-6  teeth,  2  or  3  of  these  canine  like.  Pectoral  half  head ;  vent 
under  base  of  pectoral.  Dorsal  fin  low,  but  distinct;  anal  much  more 
developed  than  dorsal;  its  longest  rays  about  in  the  middle  of  the  fish. 
Air  bladder  long,  slightly  constricted  behind.  Gill-membranes  not  cov- 
ering isthmus.  Head  TJ;  depth  of  head  15.  {Putnam.)  Florida  Keys 
to  Cuba  and  Panama. 

(Carapus  Jaffinis  Poey,  Syn.  Pise.  Cub.  18(58,  402,  not  of  F.  affinis  GUnther;  Putnam, 
Proc.  Boat.  Soc.  Nat.  Hist.  1874,  344.) 

*  In  the  Museum  of  Comparative  Zoology  is  "  one  valve  of  a  pearl  oyster,  in  which 
a  specimen  of  Fieraaftr  dubian  is  beautifully  inclosed  in  a  \)CiarV^  tONcmi^,  ^«^qknX»^ 
on  it  hy  the  oyater,'*    (Putnam.) 
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Family  CXVIIL— OPHIDIIDiE. 

(Hie  Ophidiaids.) 

Body  elongate,  compressed,  more  or  less  eel-shaped,  naked  or  covered 
with  very  small  scales,  which  are  not  imbricated,  but  placed  in  oblique 
series  at  right  angles  with  each  other;  head  large;  lower  jaw  included; 
both  jaws,  and  usually  vomer  and  palatines  also,  with  villiform  or  car 
diform  teeth;  premaxillaries  protractile;  gill-openings  very  wide,  the 
gill-membranes  separate,  anteriorly  narrowly  joined  to  the  isthmus  be 
hind  the  ventrals;  pseudobrauchise  small  or  obsolete.  Gills  4,  a  slit 
behind  the  fourth;  vent  more  or  less  posterior.  Vertical  fins  low, 
without  spines,  confluent  ju-ound  the  tail ;  tail  isocercal ;  ventral  fins  at 
the  throat,  each  developed  as  a  long,  forked  barbel.  Air-bladder  and 
l>yloric  coeca  present.  Genera  3,  species  about  12.  Carnivorous  fisbes, 
found  in  most  warm  seas. 

(OphidiidcBy  group  Ophidiina  GUnther,  iv,  376-380.) 

a.  Body  scaly. 
&.  Palatines  with  a  band  of  villiform  teeth  only Ophidiux,  433. 

433.-OPHlDIUilI  Linn»us. 
{Ophidion  Artedi;  Linniens Syst.  Nat.:  type  Ophidian  harhatum  L.) 

Body  moderately  elongate,  compressed ;  scales  small,  not  imbricated, 
but  arranged  in  short  oblique  series,  placed  at  right  angles  with  eacb 
other,  much  as  in  Anguilla.  Head  naked,  or  somewhat  scaly;  teeth 
villiform,  those  of  the  outer  series  more  or  less  enlarged;  teeth  on 
vomer  and  palatines  bluntish,  some  of  them  enlarged.  Vent  well  be- 
hind i>ectorals.  [Ophidium^  an  ancient  name,  from  6^idtov^  a  small 
snake.) 

u.  Outer  teeth  of  jaws  tixed.     (Ophidium,) 

1219.  O.  marginatum  Dck. 

Color  nearly  plain  brownish ;  dorsal  and  anal  fins  margined  with 
black.  Maxillary  reaching  posterior  margin  of  orbit;  air-bladder  short 
and  broad,  with  a  foramen  on  the  under  side;  outer  ray  of  ventrate 
about  equalling  length  of  head;  inner  ray  half  length  of  outer.  6fll- 
rakera4.  Head  6^;  depth  7^.  Atlantic  coast  of  North  America  ttm 
New  York  southward. 

(Dekay,  N.  Y.  Fanna,  Fish.  1642,  315;  Putnam,  Boat.  Soo.  Nat.  Hist.  1874»34i.) 
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l^^^HI.  O.Josephi  Grd. 

I^ale  olive,  sprinkled  all  over  with  brownish  specks;  belly  and  sides 
^^'  head  plain ;  vertical  tins  edged  with  black.  Eye  moderate,  4  in  head ; 
^naxillary  extending  to  opposite  its  posterior  margin;  origin  of  dorsal 
**t  some  distance  behind  base  of  pectorals.  Body  shorter  and  pectorals 
nior^  elongate  than  in  0.  tayloru    Head  6.    Saint  Josei)h's  Island,  Texas. 

C  C>phidionjo9€phi  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  29.) 
^^91.  O.  holbrooU  Patnam. 

**  Inner  barbel  nearly  two-thirds  length  of  the  outer;  outer  barbel  equal 
^  the  distance  from  the  center  of  the  eye  to  the  point  of  the  operculum; 
^^:xniary  reaching  to  the  posterior  border  of  the  eye.  Length  of  the 
^y^  equal  to  the  distance  from  its  posterior  margin  to  the  ridge  of  the 
Pt^operculum.  Ilead  one-sixth  of  the  total  length  of  the  fish.  Dorsal 
^^^d  anal  with  a  black  margin.  Gill  -rakers  4.  Air-bladder  long,  pointed, 
without  a  foramen."    L.  6  inches.    Key  West,  Florida.    (Putnam.) 

(Putnam,  Proc.  Boat.  Soc.  Nat.  Hist.  1874,  342.) 

^299.  O.  taylori  Girard. 

Light  olive;  head  and  upper  parts  covered  with  conspicuous  round 
flark,  olive-brown  spots;  chin  dusky;  vertical  fins  edged  with  black. 
Head  large,  little  compressed,  naked;  top  of  head  with  conspicuous 
mucous  pores.  Dorsal  fin  beginning  over  the  pectorals;  outer  ray  of 
ventrals  little  more  than  half  length  of  head;  inner  about  one-third. 
Air-bladder  ovate,  not  contracted;  seven  gill-rakers  below  the  angle  of 
the  arch;  pseudobrancliiie  developed.  No  spine  on  the  end  of  the 
snout.  Outer  teeth  in  both  jaws  considerably  enlarged,  the  upper 
largest.  Head  6;  depth  8.  L.  12  inches.  Coast  of  California;  not 
rare. 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1859, 138.) 
aa.  Outer  teeth  in  jaws  movable;  head  scaly  above.     {Leptophidium*  Gill.) 

1393.  O.  profundorum  (Gill)  J.  <&  G. 

Light  rufous ;  vertical  tins  margined  with  black.  Body  very  slender; 
scales  regularly  arranged  in  quincunx  order;  scales  on  head  extending 
to  forehead,  opercles,  and  cheeks;  snout  high,  projecting,  armed  with  a 
concealed  spinous  hook;  teeth  villiform,  separated  by  an  interval  from 
an  outer  row  of  longer,  slender,  movable  teeth;  eye  longer  than  snout, 
3i  in  head;  lateral  line  obsolete  behind  ;  vent  toward  end  of  first  third 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  IHOJ,  210:  typo  Leptophidium  profundorum  Gill. 
{XeTCTOif  slender;  6(pi6iov^  Ophidiuui.) 


794      CONTRIBUTIONS   TO    NORTH    AMERICAN    ICHTHYOLOGY — IV. 

of  length;  ventral  fins  sliort.    Head  6;  depth  10.    Gulf  Stream,  ofF  the 
eoiiat  of  Florida.     ( OilL) 

(Leptophidiumprofundorum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G3,  211.) 

Family  CXX.— GADID^  * 

(The  Cod-fishes.) 

Body  elongate,  more  or  less  compressed  behind;  tail  osually  isocer- 
cal  (diphycercal  in  Dlnematichthys);   scales  cycloid,  small,  sometimes 
wanting.    Gill-openings  very  wide;  gill-membranes  separated  or  some- 
what united,  commonly  free  from  the  isthmus;  no  spines,  the  fin-niys 
all  articulated.     Dorsal  fin  extending  almost  the  length  of  the  back, 
forming  one,  two,  or  three  fins:  anal  fin  long,  single  or  divided;  caudal 
fin  distinct,  or  confluent  with  the  dorsal  and  anal;  ventral  fins  jognlar^ 
but  attached  to  the  pubic  bone,  each  of  one  to  eight  branched  rays. 
Gills  4,  a  slit  behind  the  fourth,    i^o  pseudobranchiae.     Edge  of  pre- 
opercle  usually  covered  by  skin  of  head.    Pyloric  coeca  usually  numer- 
ous, but  sometimes  few  or  none.    Air-bladder  generally  well  developed. 
Genera  35,  species  about  90;  an  important  family,  many  of  it«  members 
being  highly  valued  as  food.    They  inhabit  chiefly  the  northern  sew; 
one  genus  {Lota)  being  confined  to  the  fresh  waters.     Tw^o  genera  (5ff 
gicnluj  Ltwifuga)  are  blind  and  inhabit  the  cave  streams  of  Cuba. 

(GadidcB  Gunther,  iv,  326-369;  OphidHdai,  groap  BrotulinCy  iv,  371-^6.) 

a.  Body  scaly. 
b.  Vertical  fins  united  or  approximated ;  pyloric  ccBca  two ;  no  barbel.    (BrotaKiff.) 

c.  Vertical  fins  united Bttiiites,  45i 

cc.  Vertical  fins  separate ;  tail  diphycercal • Dinematichthvs,  433t 

lb.  Vertical  fins  well  separated;  pyloric  ccBca  mostly  numerous;  tail  isocercal 
d.  Frontal  bono  sinjflo,  normal.     (Gadinas,) 
e.  Anterior  dorsal  composed  of  a  band  of  friug<«  preceded  by  a  slender  njr 

barbels  3  to  5. 

/.  Ventral  rays  3  to  5;  anal  fin  entire On08|  43t 

ee.  Anterior  dors.'il  composed  of  distinct  rays. 
g.  Chin  with  a  barbel. 
A.  Dorsal  fins  two ;  anal  fin  one. 
i.  Ventral  fins  narrow,  filamentous,  each  composed  of  two  or  tkiw 

slender  rays .....PnTCISi  &» 

it.  Ventrals  broader,  each  of  about  six  rays. 
j.  Tail  attenuate;  anal  fin  notched;  mouth  inferior ;  deep-fleaiUMi 

HALOPORPHTBGSr  ^ 

jj.  Tail  normal;  anal  fin  entire;  month  terminal. 

k.  Vomer  toothless;  teeth  villiform Phy8ICC1I?i»  ^ 

kk.  Vomer  with  teeth. 

/.  Vomer  and  mandible  with  canines MOLTA,  UL 

lU  Vomer  and  mandible  without  canines LtfUf  40* 

*  Including  family  119,  BrotulidcBy  in  the  key  to  the  families,  pi^TSt 
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hh.  Dorsal  fin  single;  anal  fin  single;  ventrals  well  developed. 

BR08MIU8,  442. 

hkh.  Dorsal  fins  three;  unal  fins  two Gadus,  44:J. 

gg.  Chin  without  barbel ;  lower  jaw  projecting;  scales  large;  dorsals  two; 

anal  one Hypsicometes,  444. 

dd.  Frontal  bone  divided;  top  of  head  with  a  triangular  excavated  area;  no 

barbel.    (Merluciince.) 
p.  Lower  jaw  projecting;  dorsals  two;  anal  one;  anal  and 

second  dorsal  deeply  emarginate Mrrlucius,  445. 

Id.   Body  naked;  mouth  very  large:  abdomen  greatly  dilatable;  teeth  very  unequal; 

jaws  with  very  long,  depressible  canines.     (ChiaBmodon- 
tincp) Chiasmodon,  44tt. 

434.-BTTH1TES  Reinhardt. 
(Reinhardt,  Dansk  Vidensk.  Selsk.  Afhandl.  vii,  178, 183S ;  type  By thites  fu8cu9 Re'inh.) 

Body  elongate,  covered  with  minate  scales.  Head  lai*ge,  thick; 
mouth  large;  jaws  equal;  no  barbel;  bands  of  teeth  in  the  jaws 
aud  on  vomer  and  iialatines.  Branchiostegals  eight;  gili-membi-anes 
united,  free  from  the  isthmus;  eye  moderate.  Lateral  line  interrupted. 
Vertical  fins  united ;  ventral  fins  reduced  to  simple'fiiaments,  each  com- 
X>osed  of  two  rays  closely  united.  Air-bladder  large;  two  pyloric  cceca. 
A  thick,  conical,  anal  papilla  (in  the  male).  Greenland.  {fiuOiTrjq^  an 
animal  of  the  depths,  from  ^uOio^j  the  deep.) 

1934.  B.  fuseus  Hcinh. 

Uniform  dark-brown.  Head  with  minute  cirri;  snout  obtuse;  maxil- 
lary extending  to  below  eye;  vertical  fins  enveloped  in  thick  skin;  ven- 
trals  two-thirds  as  long  as  head.  Depth  less  than  length  of  head. 
Greenland.    {Ounth€i\) 

(Eeinhardt,  1.  c.  179;  GUnther  iv,  375.) 

435.-DIlVEIIIATI€HTH¥S  Bleeker. 
{Brosmophyda  GiU :  Halias  Ayres.) 
(Bleeker,  Batoe,  318;  type  DinemaHchthya  ilyocmteoides  BleaVeT,) 

Body  moderately  elongate,  covered  with  minute  imbedded  scales; 
lateral  line  inconspicuous;  head  moderate,  conical;  opercle  with  a 
spine  posteriorly;  preopercle  unarmed,  usually  with  a  large  mucous 
pore  at  its  angle;  no  barbels;  jaws  subequal ;  teeth  in  the  jaws  cardi- 
form,  in  bands  anteriorly;  vomer  aud  palatines  with  similar  teeth; 
gill-membranes  little  connected.  Dorsal  fin  low,  continuous,  its  last 
rays  contiguous  to  the  caudal,  but  nearly  or  quite  free  from  it;  anal 
fln  even,  similar  to  dorsal,  but  shorter;  rays  of  vertical  fins  slender, 
much  branched;  veutrals  reduced  each  to  a  filament  formed  of  two  rays 
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closely  joined ;  caudal  short  and  slender ;' tail  diphycercal,  trancated* 
base  of  caudal ;  anal  papilla  large  (in  <J  ) ;  stomach  large,  with  twosLct^ 
pyloric  cceca.     (^j?,  two;  v^/ia,  thread;  txOu<;y  fish.) 

a.  Head  nearly  or  quite  scaieless.    (Haliaa*  Ayrcs.) 

1935.  D.  marg^lnatus  (Ayres)  Gthr. 

Keddish  brown;  fins  broadly  edged  with  bright  rose  red.    Head  ^^^i 
traces  of  very  rudimentary  scales  sunken  in  the  skin ;  eye  well  forwar^^// 
in  snout,  7  or  8  in  head ;  maxillary  reaching  beyond  eye  a  little  less  tljan 
half  length  of  head;  teeth  of  jaws  subequal,  in  broad* bands;  palafine 
teeth  in  a  short  band,  shorter  than  eye.    Fin-rays  slender,  imbedded 
in  skin;  pectorals  moderate,  a  little  more  than  half  length  of  bead: 
ventrals  half  length  of  head;  nape  nearer  origin  of  dorsal  than  tip  of 
snout;  vent  slightly  behind  middle  of  body;  caudal  as  long  asejeand 
snout;  a  conspicuous  pore  above  tip  of  maxillary;  tw^o  pores  at duBi 
anal  papilla  without  horny  appendages ;   lower  lip  with  a  fringe  of 
minute  cirri.     Head  4J  in  length;  depth  about  6.     D.  about  80;  A. 
about  65.    Coast  of  Cialifomia,  rather  rare ;  in  deep  water. 

{Bro«mius  marginaius  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  13.  1854:  EaUoM  var^ 
tiatus  AyreSy  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  52;  Giinther,  iv,  375:  Brotmopkifcu  msr- 
glnatue  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  168;  186:^,  253.) 

436.— ONOSt  Ayres. 

Eocklings. 

(AfofeZlaCuvier:  Mohella  Kaup:  Rhinonemus  Gill :  Ciliata  Coneh  and  CoMdUa  TlioBp- 

son,  yoiiDg  forms.) 

(Risst),  Hist.  Nat.  d'Eiir.  Merid.  iii,  211,  18:«5:  type  Onos  mustella  niaao^Gadtutrkir^ 
ratun  Bl.  &  Schn.) 

Body  rather  elongate,  covered  with  verj'^  small  scales;  head  more  of 
less  depressed;  lower  jaw  included;  chin  with  a  barbel;  snout  with  two 
to  four  barbels,  one  on  each  anterior  nostril;  teeth  in  bauds  on  jaws  asd 
vomer;  none  on  palatines;  some  of  the  teeth  in  upper  jaw  sometinies 
enlarged  or  canine-like;  dorsal  fins  two,  the  anterior  composed  of  aioan 
fringe-like  rays  concealed  in  a  groove,  in  front  of  these  a  single  Ioo|j 
ray;  second  dorsal  long;   anal  similar;  caudal  tin  rounded  or  lanceo- 

*  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  52,  1860:  type  Brosmiua  mar^Umim  As^ 
(uA?,  the  sea.) 

tWe  do  not  adopt  the  earlier  name  Gaidropgarua  of  Rafiiieaqqe,  beoMna  we  M 
little  evideuce  that  the  rough  tigiire  of  Uoudelet,  on  which  Oaidrop$tam§  ■MtrUm' 
Kafinesqne  was  founded,  wjis  intende<l  for  a  species  of  Ono9  rather  thanrfi^M*' 
EnclwUiopm  Hloch  «&>  Schneider  is  a  heterogeneous  group,  inolndinp^ipeelct^'C'''^ 
of  which  geuu»  it  may  be  considered  a  synonym. 
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;  tail  isocercal ;  ventral  fins  of  5  to  7  rays.  Small  fishes  of  the 
tliern  seas;  the  species  differing  considerably  among  themselves. 
OS,  an  ancient  name  of  certain  Gadoid  fishes;  from  oxn;,  an  ass.) 

XSarbels  fonr;  head  anteriorly  high  and  compressed ;  no  large  canines.     (JRhinone- 
mu9  Gill.) 

%^6*  O*  Cinibrins  (L.)  Goodo  &  Bean. — Four-hearded  JRockling, 

l3rownish,  posterior  part  of  dorsal  and  anal,  and  lower  margin  of  cau- 
^1  abrui)tly  black ;  inside  of  mouth  black.  Head  oblong,  compressed, 
t^o  snoat  high,  its  anterior  profile  blunt;  mouth  large,  inferior;  a  barbel 
^t:  chin,  one  at  end  of  snout,  and  one  on  each  anterior  nostril;  maxillary 
f^aching  much  beyond  eye;  teeth  in  narrow  bands,  some  of  them  con- 
^itlerably  enlarged;  lateral  line  stitch-like,  developed  at  intervals. 
First  (free)  ray  of  dorsal  as  long  a^  head;  ventrals  about  half  length 
of  head;  caudal  somewhat  acute.  Head  5;  depth  G.  D.  50;  A.  43; 
V.  5.    L.  12  inches.    North  Atlantic,  on  both  coasts. 

{GaduB  cimbriuH  Linnsens,  Syst.  Nat.:  Motella  cauducuta  Storer,  Hist.  Fish.  Muss. 
'M:  Motella  cimbria  GUnther,  iv,  367:  Bhinonemus  caudacuta  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1863,  Wl.) 

aa.  Barbels  three.     (Ono8.) 

133T.  O.  reinhardti  (Kroyer)  Gill. 

Uniform  reddish  brown;  cirri  and  tips  of  fins  red.  Head  d«!pressed, 
but  rather  pointed  anteriorly;  snout  rather  short,  with  two  barbels; 
chin  with  one;  teeth  in  villiform  bands,  those  of  one  series  in  each  jaw 
longer  than  the  rest.  First  ray  of  first  dorsal  short,  little  longer  than 
snout.  Vent  near  middle  of  length.  Dlvstance  from  snout  to  first  dor- 
sal 1^0  of  length.     Head  5.    D.  50;  A.  45;  V.  8.    Greenland.    (Collett) 

(^Motella  argentata  Reinh.  Selsk.  Nat.  Math.  Afh.  1837,  110:  Motella  reinhnrdU 
Kroyer  MSS. ;  Collett,  Norsko  Nord-HavH.  Exp.  18«0,  131 :  Onos  reinhardti  Gill,  Proc. 
Aca<l.  Nat.  Sci.  Phila.  1863,  241:  i  Conckia  argentata  Gilnther,  iv,  363,  the  young  of 
this  or  other  species  of  Onos;  small,  silvery  iishes,  swimming  at  the  surface  in  the 
open  sea.) 

Id98.  O.  ensis  (Reinh.)  GUI. 

Head  small;  snout  with  two  barbels;  chin  with  one;  teeth  feeble, 
oniform,  in  villiform  bands;  palatine  teeth  villiform.  Vent  nearly  me- 
diaii;  distance  to  trout  of  dorsal  |  of  length.  First  dorsal  ray  pro- 
duced, as  long  as  head.  Head  5^;  D.  59;  A.  46.  Greenland.  {Col- 
lett,) 

(^Motella  ensis  Reinh.  Dansk.  Vidensk.  Selsk.  Nat.  vii,  115, 1838:  Onoa  cnaiaGiU,  Proc. 
Acad.  Nat.  Sci.  Phila.  1863,  241;  CoUett,  1.  c.  134.) 
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487.—PH¥€IS*  Bloch  &  Schneider. 

Codlings. 
(Blocli.  &,  Scbneider,  Syst.  Ichtli.  1801,  56:  type  Phycis  tinea  Bloch  &,  Schneider.) 

Body  rather  elongate;  head  subconic;  mouth  rather  large,  tbe 
maxillary  reaching  to  below>eye;  lower  jaw  included;  chin  with  a  small 
barbel;  jaws  and  vomer  with  broad  bauds  of  subequal^  pointed  tcetli; 
I>alatines  toothless.  Dorsal  fins  two,  the  first  sometimes  produced  at 
tip;  second  dorsal  long,  similar  to  the  anal.  Yentrals  wide  apart, 
filamentous,  each  of  2  or  3  slender  rays.  Gill-membranes  some\rbat 
connected,  narrowly  joined  to  the  isthmus,  (fc^xec,  an  ancient  name  of 
some  fish  living  in  the  Fircus,  <pdxo^.) 

a.  Dorsal  rays  scarcely  prodaced.     (  Urophifcis^  Gill.) 

1239.  P.  reerins  (Walb.)  J.  &  G. 

Pale  brownish  tinged  with  yellowish,  the  lateral  line  dark  brown,  in- 
terrupted by  white  spots;  inside  of  mouth  white;  first  dorsal  largely 
black,  this  color  surrounded  by  white;  second  dorsal  olivaceons,  with 
irregular  round  dark  spots;  caudal,  anal,  and  pectorals  dusky;  ven- 
trals  and  lower  edge  of  pectorals  white;  two  vertical  series  of  round 
dark  spots  on  the  sides  of  the  hesul.  Body  rather  stout;  head  broad; 
mouth  large,  the  maxillary  reaching  posterior  margin  of  eye.  Eye  le« 
than  snout  or  interorbital  width;  first  dorsal  low,  its  height  about  equal 
to  half  length  of  head;  ventral  fin  longer  than  head,  about  3^  in  length 
of  body;  caudal  fin  subtrnncate.  Head  4J;  depth  4^.  D.  8-43;  A. 
about  45;  scales  rather  large,  about  90  in  the  lateral  line.  North 
Atlantic,  south  to  Cape  Fear.    Said  to  exhibit  electric  powers  in  life. 

(BJenniits  regius  Walb.  Art.  Pise.  1792,  183 :  Phycia  punctatuB  Dek.  N.  Y.  FftODA,  FIA 
2^2:  Enchelyopus  regalia  Bloch.  «&  Scbn.  1801,  53:  Phyoia  regalia  Giinther,  iv,  SSTk) 

1330.  P.  earlli  Bean. 

Brown,  with  some  li;;lit  spots  on  the  second  dorsal  fin  and  on  tbe 
sides;  anal  and  both  dorsals  margined  with  brown.  Body  short  and 
stout;  maxillary  extending  beyond  front  of  eye;  barbel  One-tl** 
length  of  upper  jaw,  which  is  half  length  of  head;  intennrliifal  tffd^ 
equal  to  length  of  snout;  pectorals  as  long  as  postorbital  p«t6f  kesd; 


*  (( 


Hypsipiera  argentea "  Giinther  (ii,  386 ;  ir,  3C2) ;  a  very  muM  tOveacy  fish, 
ally  taken  on  our  coasts  as  well  as  on  thoee  of  Europe,  m  now  snppoeed  to  be  the  fOUg 
of  species  of  Phycia, 

tGill,  Pfoc.  Acad.  Nat.  Sci.  Phila.  1863»!M0:  type  Qadiu  lYgrtM  Walb.    (ot^tafi; 
(pVHiif  Pbycis.) 
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rrals  reaching  nearly  to  vent;  none  of  the  rays  of  first  dorsal  pro- 
id,  the  tin  not  higher  than  second  dorsal.  Head  ^;  depth  4 J.  D. 
&2;  A.  53;  P.  15;  Lat.  1. 155.  L.  14  inches.  Charleston,  South  Car- 
1. 

ian,  Proc.  U.  S.  Nat.  Miis.  iii,  69,  1880.) 

>ne  of  the  rays  of  the  first  dorsal  more  or  less  produced.     (Phycis.) 

I.  P.  Chnss  (Walb.)  GilL—Codling  ;  Squirrel-hake. 

rownish  above,  sides  lighter  and  tinged  with  yellowish;  thickly 
ctiilate  with  darker;  below  pale;  inside  of  mouth  white;  vertical 
somewhat  dusky;  anal  tin  margined  with  pale;  lateral  line  not 
k.  Body  rather  slender;  head  depressed;  eye  large,  about  equal  to 
irorbital  width ;  maxillary  reaching  posterior  margin  of  pupil.  Fila- 
itous  dorsal  ray  about  two-sevenths  length  of  body,  when  perfect ; 
torals  ^  length  of  head;  ventral  fins  extending  beyond  the  vent; 
leg  comparatively  large.  Head  4J;  depth  5.  13.  9-57;  A.  50;  Lat. 
10.    Atlantic  coast,  chiefly  northward. 

UenniiM  chussWalh,  Art.  Pise.  1792,  186:  Enehehjopus  americanus  Bl.  &.  Schn.  1801, 
Pkycis  anuricanus  Glinther,  iv,  'Xu\:  Phycis  filamentoaus  Storer,  Fish.  Mass.  367; 
,  Proc.  Acad.  Nut.  Sci.  Phila.  1863,  2:J7.) 

t9.  P.  tenuis  (Mitch.)  Vek.— Codling ;   While  haJce;  Squirrel -hake, 

►rownish,  lighter  and  yellowish  below;  fins  very  dark.  Snout  longer 
n  eye,  narrower  and  more  pointed  than  in  P.  chuss.  Eye  large, 
ally  wider  than  in terorbital  space;  maxillary  reaching  beyond  pupil, 
imentous  dorsal  ray  about  two-thirds  length  of  head;  ventral  fins 
ut  reaching  vent.  Scales  very  small.  Head  4J;  depth  5 J.  D.  9- 
A.  48;  Lat.  1.  138.  Distinguished  from  the  preceding  chiefiy  by  the 
Her  scales.  North  Atlantic,  south  to  Virginia;  abundant  nortli- 
d. 

adus  tenuis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1815,  372;  GiU,  Proc.  Acad.  Nat. 
Phila.  ima,  238:  Phycis  dekayi  Kaup,  Archiv.  Naturg.  i.  89,  1858.) 

(3.  P.  Chester!  Goodo  and  Bean. 

lye  3J  in  length  of  head;  maxillary  twice  in  head;  barbel  one  third 
meter  of  orbit ;  vent  equidistant  from  tip  of  snout  and  end  of  second 
sal;  distance  from  snout  to  dorsal  fin  equals  twice  the  length  of  the 
Qdible;  the  third  ray  of  the  second  dorsal  extremely  elongate,  its 
g^h  more  than  twice  that  of  head,  and  more  than  four  times  that  of 
longest  of  the  other  rays ;  ventral  fins  with  the  first  ray  one-third 
^h  of  body,  the  second  about  thrive  times  the  length  of  the  head, 
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the  third  shorter  than  the  diameter  of  orbit;  pectorals  fonr  times  as 
long  as  the  opercle.  Scales  large  and  thin ;  lateral  line  much  broken 
posteriorly.  Head  ^',  depth  5.  D.  9  or  10,  56;  A.  56;  Lat  L  90. 
(Goode  and  Bean.)    Coast  of  Massachusetts,  in  deep  water. 

(Goode  and  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  1878,  256.) 

48§.~HAI.OPORPHYRUS  Glintber. 
(Lepidicn  Swainson ;  preoccapied  as  Lepidia.) 
(GUnther,  Cat.  Fish.  Brit.  Mus.  iv,  3:)8,  1862:  type  Gadaa  Upidion  Risso.) 

Body  elongate,  comi)res8ed,  tapering  into  a  slender  tail.  Scales  very 
small.  Head  entirely  scaly,  even  to  the  gill-membranes.  Snoot  de- 
l)ressed,  thin  and  flat,  projecting  beyond  the  mouth;  mouth  ratherlarge; 
chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth;  a  small rowrf- 
ish  patch  of  teeth  on  vomer,  none  on  palatines.  Dorsal  fins  two;  the 
first  short,  its  anterior  ray  produced  into  a  long  filament;  anal  fin 
deeply  notched,  almost  separated  into  two  fins;  ventral  tins  with  ax 
rays,  one  of  them  filamentous;  caudal  truncate.  Branchiostegals <• 
Deep-water  fishes.  (aXq,  sea;  r.op<pupoq^  purple,  from  the  deep  colon- 
tion.) 

1238.  H.  viola  Goode  &  Bean. 

Color,  deep  violet  ^^  blue-black ;  inside  of  mouth  and  opercles  blae- 
black;  snout  broad,  pointed  at  tip,  much  depressed,  forming  a  roof  like  I 
projection  above  mouth ;  a  conspicuous  keel  extending  backward  lion 
tip  of  snout  along  the  suborbital  to  the  posterior  margin  of  the  ej«. 
Mouth  U-shaped,  wholly  inferior;  maxillary  nearly  reaching  posterior 
margin  of  orbit;  int^rorbital  space  flat,  as  wide  as  the  large  eye,  the 
orbital  ridges  somewhat  elevated;  barbel  about  one-half  diameter  rf 
orbit.  First  dorsal  with  its  first  ray  much  produced,  longer  than  herf; 
anal  fin  deeply  notched  near  its  middle.  Caudal  pednncle  as  kmg  i* 
eye;  its  depth  more  than  half  its  length;  longest  ray  of  ventrals  reach- 
ing about  half  way  to  vent;  pectoral  IJ  in  head.  Head  4^;  depth  & 
D.  4-53;  A.  40;  V.  6;  Lat.  1. 115.  Banks  of  Newfoundland  and  soutk- 
ward,  in  deep  water..  ■ 

{Haloporphyrus  viola  Goode  and  Bean,  Proc.  U.  S.  Nat.  Mu8.  i,  256,  1878.) 

439.-l»HYSICUI.US  Kanp. 
(Kaiip,  Wiegmann's  Archiv.  1658,  88;  type  Physiculvs  daMgkU  Kanp.) 

Body  elongate,  covered  with  small  scales;  head  entiroly  8ca(y;  n^*^ 
broad,  obtusely  rounded,  projecting  beyond  the  mouth;  moofhrfai^ 
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size;  chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth; 
ir  an4  palatines  toothless.  Dorsals  2 f  anal  fin  single,  not  notched; 
^l  fins  with  5  rays,  the  outer  rays  filamentous;  caudal  rounded, 
er,  free;  branchiostegals  7.    (A  diminutive  of  Phycis.) 

I.  P.  dalwigrkii  kanp. 

lor  uniform  brownish;  pectoral  and  anal  whitish;  axil  of  pectoral, 
and  belly  blackish;  inside  of  mouth  white.  Head  broadf,  de- 
ed; cleft  of  mouth  oblique;  maxillary  extending  beyond  vertical 
pupil;  interorbital  space  flat,  its  width  rather  less  than  vertical 
eter  of  orbit;  a  concealed  spine  on  each  side  of  nape.  Height  of 
dorsal  equalling  half  length  of  head;  second  dorsal  somewhat 
*,  nearly  uniform  in  height;  anal  similar  to  second  dorsal,  but 
•;  pectorals  two-thirds  length  of  head;  filamentous  ventral  ray 
eaching  anal.  Eleven  series  of  scales  betweeen  anterior  dorsal 
lateral  line.  Head  4  in  length;  depth  6 J.  D.  7-67;  A.  69;  V,  5. 
ther.)  Madeira;  lately  taken  in  deep  water  off  the  coast  of  Massa- 
itts. 

ap,  Wiegm.  Arch.  1858,  88;  Gttnther,  iv,  348.) 

440.— MOLYA  NilHson. 
Lings. 

>ny  Skandinav.  Fanna,  1832,  iVy  57.<:  type  Gadiis  molca  L.) 

dy  elongate,  covered  with  very  small  scales.  Chin  with  a  barbel; 
•jaw  included;  bands  of  teeth  on  jaws  and  vomer;  lower  Jaw  with 
canines  which  are  arrow-shaped  and  movable;  vomer  with  a  curved 
i  of  canines,  mixed  with  small  teeth,  these  mostly  fixed;  no  teeth 
ilatines.  Gill-membranes  broadly  united.  Two  dorsal  fins,  both 
developed;  one  anal  fin;  ventrals  of  several  rays.  Northern  seas. 
>ld  name  of  M.  vulgaris.) 

u  M.  vulgaris  Fleming.— Lin^. 

rbel  longer  than  eye;  a  short  barbel  at  the  nostril;  eye  a«  wide 
berorbital  space.    D.  15-66;  A.  62;  V.  6;  vertebrae  27  +  37.    (Gtew- 
Greenland  and  Northern  Europe. 

duamolva  L.  Syst.  Nat.;  Fleming,  Brit.  Anim.  192;  GUnther,  iVf  361.) 

441.— LOTA  Cuvier. 

Burbots. 

ity  R^gne  Anim.  ii,  1817:  type  Gadus  lota  L,  =  Lota  vulgaris  JenjUB,) 

dy  long  and  low^  compressed  behind.     Head  small,  depressed|! 
Bull.  Nat.  Mus.  No.  16 -51 
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rather  broad;  anterior  nostrils  each  with  a  small  barbel;  chin  with 

long  barbel;  snout  and  lower  parts  of  head  naked;  mouth  modera.^ 
the  lower  jaw  included;  both  jaws  with  broad  bands  of  eqnal^  villifo^^ 
teeth,  vomer  with  a  broad,  crescent-shaped  band  of  similar  teeth;  ^ 
teeth  on  palatines.  Gill-openings  wide,  the  membrane  somewhat  coxm 
nected,  free  from  the  isthmus^  Scales  very  small,  imbedded;  verticaJ 
fins  ^caly.  Dorsal  fins  two,  the  first  short,  the  second  long,  similar  to 
the  anal;  caudal  rounded,  its  outer  rays  procurrent;  ventrals  of  several 
rays.  One  species,  living  in  fresh  waters  of  northern  regions.  (L(^ 
the  ancient  name.) 


1936*  !<•  maculosa  (Le  S.)  C  &  Y.— Burbot;  Lake  Lawyer;  lAng, 

Dark  olive,  thickly  marbled  and  reticulated  with  blackish ;  yellowidi 
or  dusky  beneath;  young  often  sharply  marked,  the  adult  becoming 
dull-grayish;  vertical  fins  with  dusky  margins.  Maxillary  reaching  to 
posterior  margin  of  eye;  barbel  longer  than  the  very  small  eye;  pec^ 
toral  If  in  head;  ventrals  reaching  half  way  to  vent.  Head  4§;  depth 
6.  D.  13-76;  A.  68;  V.  7;  vertebrae  21+38;  cceca  30.  L.  2  feet  New 
England  and  Great  Lake  region,  north  to  the  Arctic  seas;  abundant 
northward ;  also  (var.  vulgaris)  throughout  Northern  Europe  and  Asia. 

(Gadtts  lota  L.  Syst.  Nat. :  Gadus  maculosus  Le  Snear,  Jonm.  Acad.  Nat.  Sci.  PhfliL 
if  83, 1873:  Lota  oompresaa,  inornata,  and  maculosa  Dekay,  New  York  Fauna,  Fish.  1842; 
283-285:  Lota  vulgaris  Jenyns,  Manual  Brit.  Vert.  448:  Lota  vulgarU  Gttnther,  iTySS^) 

449.— BROSRUIVS  Cuvier. 
Cusks, 

(Cnvier,  H^gne  Anim.  ii,  1817:  type  Gadus  brosme  Miiller.) 

Body  moderately  elongate,  covered  with  very  small  scales.  Hootk 
rather  large,  with  teeth  in  the  jaws,  vomer,  and  palatines,  aome  d 
those  on  the  vomer  and  palatines  enlarged;  chin  with  a  buM; 
branchiostegals  7.  Dorsal  fin  single,  continuous,  not  elevated;  anal 
fin  similar^  but  shorter;  caudal  fin  rounded;  ventral  fins  Beveni-^nsA 
Fishes  of  the  JN'orthem  seas.  (A  latinization  of  the  vernacular  DiW 
brosme.) 

1937.  B.  brfMme  (Miiller)  White.— Cu^ib. 

Brownish,  UMxttled;  young  uniform  dark  slate-color,  or  with  trw* 
verse  yellow  hands;  vertical  fins  bordered  with  blackish,  and  witha 
white  edge.  Head  flattened  above;  upper  jaw  Blightly  loDfor  tti* 
lower;  mouth  l]!ia;aj^ i^U<jue*,  maxillary  reaching  beyond  oririt  ttfi 
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4i;  depth  6J.     D,  98j  A.  71.    (Storer.)     Polar  regions,  south  to  Cape 
Cod  jtnd  Denmark. 

{G^cuFus  hroame  Miiller,  Prodr.  Zool.  Dan.  41, 1776:  Gadm  hroame  Fabr.  Faun.  Groenl. 
140;  lirosmius  flavesoens  Giinther,  iv,  369:  Brosmius  flavescena  Storer,  Fish.  Mass.  366: 
-SrotontKa  braame  Giinther,  iv,  369:  Broamius  vulgaria  Dekay,  New  York  Fauna,  Fish. 

448.— GADUS  Linneeus. 
Codfishes. 
(Ax-tedi ;  LiDnceas,  Syst.  Nat. :  type  Gadua  callarieu  or  marrhua  L.) 

fiody  moderately  elongate,  compressed  and  tapering  behind.  Scales 
"^^x^  small;  lateral  line  present.  Head  narrowed  anteriorly;  mouth 
Moderate  or  large;  chin  with  a  barbel,  which  is  sometimes  minute; 
*^^th  cardiform,  subequal,  or  with  those  of  one  series  more  or  less  en- 
larged; vomer  with  teeth;  none  on  the  palatines.  Dorsal  fins  three, 
^ell  separated;  anal  fins  two;  ventral  fins  well  developed,  of  about 
Seven  rays.    Specie-s  of  the  N'orthern  Seas;  highly  valued  as  food. 

{Gadua,  the  Latin  name,  akin  to  the  English  word  Cod.) 

«.  Lower  jaw  included ;  barbel  well  developed. 

h.  Vent  below  second  dorsal ;  species  of  large  size, 
c.  Lateral  line  black;  mouth  small,  the  maxillary  not  reaching  eye.    (Mclanih 
grammua*  Gill.) 

1938.  G«  aeglifiniis  L.—Haddock, 

Dark  gray  above,  whitish  below;  lateral  line  black;  a  large  dark 
blotch  above  the  pectorals;  dorsals  and  caudal  dusky.  Snout  long 
and  narrow,  overlapping  the  small  mouth;  maxillary  barely  reach- 
ing front  of  orbit;  teeth  subequal,  large,  in  a  cardiform  band  in  upper 
jaw;  in  a  single  series  on  lower  jaw  and  on  vomer;  occiput  carinated;  a 
ridge  extending  backward  from  each  orbit;  eye  very  large,  two-thirds 
length  of  snout,  4  in  head.  Anterior  rays  of  first  dorsal  elevated, 
three-fourths  length  of  head,  the  fin  pointed,  higher  than  second  and 
third  dorsals;  caudal  lunate;  vent  below  front  of  second  dorsal.  The 
skull  in  this  species  is  more  depressed  than  in  Ondus  callariasj  broader, 
iand  thinner  in  texture ;  occipital  crest  exceedingly  high,  much  higher 
than  in  OaduSy  the  wing-like  projections  at  its  base  anteriorly  spread- 
ing widely,  raised  above  the  surface  of  the  skull.  Head  3f ;  depth  4 J. 
D.  15-24r>21;  A.  23-21.  North  Atlantic,  on  both  coasts;  an  important 
food-fish,  reaching  a  considerable  size. 

{Gadua  cnglifinua  Linuceus,  Syst.  Nat. :  Gadua  (Bgliflnua  Gttnther,  iv,  332:  Melanogram- 
mma  aglifinua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  237.) 

*  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  Itm,  237 :  type  Gadua  agiyinua  L.    {M^Xai,  black; 
jrpa/iuVt  line.) 
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cc.  Lateral  line  pale;  month  rather  large,  the  maxillary  reaching  past  front o( eye. 
d.  Vertebra  normal.    {Gadvs,) 

1989.  ©•  callarias  h,— Common  Cod-fish.  • 

Greenish  or  browuish,  subject  to  many  variations,  sometimes  yellow. 
ish  or  reddish;  back  and  sides  with  numerous  rounded  brownish  spots; 
lateral  line  pale;  fins  dark.    Head  large,  but  varying  much  in  size; 
maxillary  about  reaching  middle  of  orbit;  occipital  keel  not  greatly 
developed;  teeth  strong,  cardiform,  in  narrow  bands,  those  of  the  oattf 
row  in  the  upper  jaw,  and  of  the  inner  row  in  the  lower  jaw,  somewhat 
enlarged.     Eye  moderate,  about  half  length  of  snout.     First  dorsal 
little  elevated,  its  height  about  half  length  of  head;  vent  under  iiR>iit 
of  second  dorsal;  caudal  slightly  emarginate;  pectorals  half  length^ 
head.    Head  3J  to  4J;  depth  about  4.    D.  14-21-19;  A.  20-18.    North. 
em  Seas,  south  to  Virginia,  Oregon,  and  Japan,  one  of  the  most  impor* 
tant  of  all  food-fishes.    The  fish  of  the  Pacific  Ocean  (var.  m^rcrooepklm) 
is  said  to  have  the  air-bladder  (^^ sounds")  smaller;  it  is  wholly  similar 
externally.    The  Greenland  form  (var.  ogac)  is  very  dark,  with  slender 
caudal  peduncle,  longer  barbel,  larger  ej'e,  broader  interorbital  space, 
longer  pectorals,  and  more  advanced  ventrals.    Great  variations  ooear 
in  size  of  head  and  in  color  among  indi^iduals  fix)m  different  regions. 

{Gadus  callarias  et  morrhua  Linn.  Syst.  Nat.;  Gttnther,  iv,  328:  Morrhna  awigrkm 
Storer,  Hist.  Fish.  Mass.  343:  Gadus  macrocephalns  Tiles.  Mem.  Acad.  Sci.  St.  Petonb. 
ii,  360,  IHIO:  Gadus  macrocephalui  Giinther,  iv,  330:  Gadus  ogak  Richardson,  F.  EA. 
Fish.  246:  Gadus  ogac  Bean,  Bull.  U.  S.  Nat.  Mas.  zv,  110:  Gadus  auratusCojtt,  Proc 
Am.  Philos.  Soc.  Phila.  1873.) 

dd.  Vertebras  peculiarly  modified,  somewhat  as  in  Merluoitu.    (Tilesia*  Swainsoii.) 

1940.  G.  g:racilis  Tiles. 

Dusky  bluish  above,  yellowish  white  below,  without  spots.  Formrf 
a  haddock,  the  body  subterete,  compressed,  the  belly  prominent  Head 
oblong,  the  snout  rounded  and  depressed;  upper  jaw  longer  and  broader 
than  lower;  barbel  moderate;  outer  teeth  setaceous;  eye  large.  Scdd 
very  small,  little  imbricated.  First  dorsal  subtriangular;  secoiiddoi^ 
sal  lower;  third  obtusely  triangular;  pectorals  large;  ventrals  with  tlM 
second  ray  produced;  caudal  equal.  Head  4^;  depth  4^.  D.  14-17-W; 
A.  21-20;  P.  19;  V.  6;  B.  6.  {Pallas.)  Alaska  to  Japan.  An  insoll' 
eiently-described  species,  which,  accoiding  to  Dr.  Bean,  who  has  bAfij 
obtained  it  in  Bering's  Sea,  is  very  distinct  from  the  other  membenrf 
the  genus.    It  differs  from  Oadus  callarias  in  the  stnictiure  of  Hi  vcfr 

*Swaiuson,  Nat.  Hist.  Fish.  eta.  1839,  300:  type  Gadus  grtuOis  Tiles.    (Piflinihi 

to  William  Tlieop\iiVTiaTv\ea\\iar\  .  t 
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resembling  the  structure  found  in  MerluciMS.  This  difference,  in 
an's  opinion,  may  necessitate  the  revival  of  the  genus  Tilesia  of 
M)n. 

9  gracilis  Tileaiue,  Mem.  Acad.  Imp.  St.  Petersb.  ii,  354,  1810:  Gadas  waehwa 
Soogr.  Ross.-AsiAt.  iii,  182, 1811:  Tiletna  gracilis  Swainsou,  1.  o.:  Tilesia  gracttis 
roc.  U.  S.  Nat.  Mus.  1881, 243). 

b  in  front  of  second  dorsal;  species  of  small  size.    (Microgadus*  Gill.) 

G.  proximns  Grd. — Tom-cod. 

aceous  above,  pale,  or  slightly  translucent,  white  below;  dorsal 
isky,  paler  at  base;  first  anal,  and  ventrals  uncolored;  second 
us  ted  with  dark  points.  Head  long,  convex  above,  somewhat 
3ssed,  with  vertical  sides;  eye  moderate,  about  5  in  head;  mouth 

large;  maxillary  reaching  to  below  pupil;  barbel  small;  teeth 
1  jaw  in  a  band,  the  onter  row  a  little  enlarged.  Gill-membranes 
)  connected,  free  from  the  isthmus.  First  dorsal  highest,  some- 
falcate,  its  height  three-fifths  length  of  head;  first  anal  longer 
igher  than  second;  pectorals  moderate,  reaching  anal;  ventrals 
utons,  scarcely  reaching  anal;  caudal  slightly  emarginate.  Lat- 
ne  very  distinct,  wavy,  high  anteriorly,  slightly  interrupted  pos- 
y.  Vent  below  first  dorsal.  Head  4;  depth  4%.  D.  li-18-19; 
-21;  V.  6  or  7.  L.  1  foot.  Monterey  to  Alaska;  abundant;  a 
sh  of  some  importance. 

Tom-cods  {Microgadus)  differ  considerably  from  the  true  cods 
8)  in  the  structure  of  the  cranium.  The  following  is  Professor 
account  of  the  skull  of  G.  proximuSj  the  italicised  portions  iudi- 

the  differences  from  Gadus  callarias : 

le  cranium  is  proportionally  broader  towards  the  front  and  less 
led,  while  the  brain-case  is  flattened  below,  decidedly  svcoUen  on 
nde  of  a  depressed  sphenoidal  groove^  and  has  an  ovate  canli- 
)hape;  the  paraoccipital  or  epiotic  is  not  produced  into  an  angle 
i,  but  is  obtusely  rounded,  and  its  posterior  or  outwardly-descend- 
dge  blunt;  the  opisthotic  is  well  developed,  oblong,  and  with  its 
ering  angle  high  upj  and,  on  a  line  with  it,  the  surface  is  divided 
wo  parts^ — a  narrow  and  flattened  one,  and  a  lower  expanded 
Quch  swollen;  the  alisphenoid  or  pro-otic  is  oblong^  acutely  emar- 
3  in  front,  swollen  from  the  region  of  the  high  anterior  sinus, 
bove  a  little  produced  forwards;  the  great /rowtoi  is  a  little  longer 

1,  Proc.  Aoad.  Nat.  8ci.  Phila.  1865,  69:  type  OadM  proximus  Grd.  (jitxp6%^ 
yadoc,  Gadus.) 
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than  broad,  with  siipraoccipital  crest  continued  forwards  on  the  bone^ 
and  near  the  front  expanded  upwards,  and  with  the  expanded  portion 
behind  dividing  into  narrow  lateral  wings;  the  lateral  testifonn  ridged 
of  the  frontal  are  continued  forwards  and  curved  outwards  towards  tk  ^ 
antero-lateral  angles;  the  anterior  frontals  are  mostly  covered  infrormm. 
by  the  great  frontal,  and  are  much  developed  in  the  direction  of  Hmt 
antero-lateral  angles,  the  inferior  expanded  axillary  portion  being  ver^— 
narrow;  the  nasal  has  a  rounded  ridge  in  front,  continued  well  belo^ 
and  its  posterior  crest  is  laminar  and  trenchant.'^ 

{Gadus  proximus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  141,  and  in  U.  S.  PacR. 
Surv.  142:  Morrhua  calif  arnica  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  9:  GadmnHfc 
Htcus  Giinther,  iv,  332:  Microgadua proximus  Gill,) 

1949.  G.  tomcod  W&lh,— Tom-cod ;  Frost-fiah. 

Olive  brown,  distinctly  blotched  and  spotted  with  darker,  lighter c^^ 
the  belly;  more  opaque  than  in  O.proximus;  back  and  sides  profoselj' 
punctulatd;  dorsals  and  caudal  blotched  with  darker;  anals  coanefy 
punctulate  anteriorly,  colorless  posteriorly;  ventrals  and  pectonto 
dusky.  Snout  rounded,  less  produced  than  in  O.  proximns;  month 
short;  maxillary  2^  in  head,  reaching  pupil;  eye  large,  ^\  in  head; 
barbel  small;  pectorals  reaching  vent;  ventrals  filamentous,  not  reach- 
ing vent.  Vent  under  interval  between  first  and  second  dorsak 
Head  3§ ;  depth  6.  D.  13-17-18 ;  A.  20-17.  L.  11  feet.  Virginia  to 
Labrador;  common  northward. 

{GadiiH  lorn-cod  Walbanm,  Artedi,  Pise.  1792,  133:  Morrhua  prninoaa  Storer,  f^ 
Mass.  357:  Gadus  tomcodut  GUuther,  iv,  331:  Microgadus  tomcoduM  Gill.) 

oa.  Lower  jaw  projecting ;  barbel  small,  sometimes  obsolete. 
e.  Upper  jaw  with  its  teeth  snbequal.     {Pollachius  Nilss.*) 

1948.  G.  virens  L.— Pollack;  Coal-fish;  Green  Cod. 

Greenish  brown  above;  sides  and  below  somewhat  silvery;  ktenl 
line  pale;  tins  mostly  pale;  sometimes  a  black  spot  in  the  axiL  Bodj 
rather  elongate,  compressed;  snout  sharp  and  conic;  moath  mttff 
small,  oblique;  maxillary  reaching  beyond  front  of  orbit;  low«r  jaw 
slightly  the  longer;  teeth  in  the  upper  jaw  nearly  equal,  the  eottf 
series  not  being  especially  enlarged;  barbel  rudimentary  or  obsoMfr 
Gill -membranes  considerably  united,  free  from  isthmus.  Vent  nader 
first  dorsal.     Caudal  fin  lunate.     Pectorals  short,  scarcely  tenAiH 


♦Nilsson;    Bonaparte,   Catologo   Metodico,  1846,  45:    type  QmdM 
{TfoXXCcf/Xy  mai^y-fasbioned ;    au  old  uame,  with  no  obvioas  ap|^«|ii«X 
merely  a  latiuized  form  of  the  commou  uame.) 
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lal;  ventrals  short.  Head  4;  depth  4 J.  D.  13-22-20;  A.  25-20;  Lat. 
sibout  150;  vertebrsB  54.  North  Atlantic;  common  northward  on 
"^h  coasts. 

^adus  virens  and  G,  carhonarius  Linn.  Syst.  Nat. :  Merlangua  purpureue  Storer,  Fish. 
356:  Gadtu  tirtm  Gtinther,  iv,  3:^:  Pollachius  oarhonaHtu  Gill.) 


^'44.  G.  cllalcoirraininiifi»  Pallas. 

Blackish  above,  with  silvery  Inster;  everywhere  punctulate  with 
^ck;  fios  also  punctulate;  ventrals  and  first  anal  pale.  Snout  conic, 
sarp,  rounded  in  profile;  mouth  oblique;  maxillary  reaching  middle 
Iiupil;  chin  with  a  minute  barbel;  teeth  small,  those  of  the  outer 
^BT  above  slightly  enlarged;  eye  large,  wider  than  the  flat  interorbital 
^ice,  4  in  head.  Gilln^embranes  somewhat  united,  the  posterior  out- 
Xe  deeply  emarginate;  vent  under  interspace  between  first  and  sec- 
td  dorsal;  first  dorsal  higher  than  the  others,  the  second  lowest; 
^utrals  filamentous,  reaching  two-thirds  distance  to  vent ;  pectorals 
»iig,  reaching  past  front  of  anal;  caudal  somewhat  concave.  Head 
;  depth  5.  D.  12-17-18;  A.  18-18;  V.  7.  North  Pacific,  south  to 
lonterey. 

(Gadus  ckalcogrammus  Pallas,  Zoogr.  Ro8s.-Asiat.  iii,  198, 1811-1831:  Gadus periBCO^ 
18  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Gadua. ckalcogrammus  Giiuther,  iv,^40.) 

.  Upper  jaw  with  an  outer  series  of  rather  larger  teeth.    (Boreogadus*  GUnther.) 

945»  G.  saida  Lepechin. 

Brownish  above,  silvery  below;  head,  body,  and  fins  minutely  dotted 
ith  black;  the  dorsals  and  pectoral  almost  entirely  black,  as  is  thQ 
iwer  half  of  the  anal  fins;  lateral  line  pale.  Barbel  minute  or  absent; 
^eth  extremely  minute,  sharp,  those  in  the  outejp  series  a  trifle  larger; 
lOut  longer  than  eye,  which  is  equal  to  interorbital  space,  and  about 
Qe-fourth  head;  body  elongate;  tail  slender;  caudal  deeply  forked, 
le  upper  lobe  the  longer;  ventrals  long,  1^  in  head;  pectorals  1^; 
ent  below  front  of  second  dorsal.  Scales  very  minute,  non-imbricate, 
[ead  3§;  depth  5^.  D.  13-15-21;  A.  16-21.  {Collett)  Greenland  to 
iaska  and  Russia. 

{Gadus  saida  LopechiD,  Nov.  Comra.  Acad.  Scient.  Petrop.  1774,  512:  Gadus  saida 
iinther,  iv,  337;  Collett,  Norske  Nord-Havs  Exp.  1880,  126:  Merlangus  polaris  Sa- 
ne, App.  Parry's  Voyage,  ccxi,  1824:  Gadus  fabrioii  Rich.  Fauna  Bor.-Amer.  iii,  245: 
adus  fabricii  Giinthcr,  iv,  336:  Boreogadus  polaris  Gill,  Proc.  Acad.  Nat.  8ci.  Phila. 
163,  233:  Boreogadus  saida  Bean,  Bull.  U.  S.  Nat.  Mns.  iv,  108:  1  Gadus pygmceus  Pal- 
s,  Zoogr.  Ross.-Asiat.  iii,  IPO,  1811:  Gadus  agilisReinh.  Kgl.  D.  Vid.  Selsk.  1838, 126: 
Judus  gludalU  Peters,  Nord-Pol  Exp.  ii,  172,  1874.) 

•Giinther,  Cat.  Fish.  Brit.  Mus.  iv,  336,  1862:  type  Gadus  fahncii  Rich,  {fiopeoi, 
irthem;  Gadus.) 
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444.— HYPSIGOMETES  Goode. 
(Goode,  Proc.  U.  S.  Nat.  Mns.  1880,  347:  type  Hyp»icomete»  gobioidet  Goode.) 

Body  elongate,  covered  with  laxge  scales;  mouth  rather  small,  hori- 
zontal, the  lower  jaw  much  projecting;  2  or  3  rows  of  feeble  teeth oa 
jaws  and.  vomer;  none  on  palatines.  Eyes  large,  superior,  neart(^ 
gether.  N'o  barbel;  no  pseudobranchiae.  Caudal  fin  separate;  2 dor- 
sal fins,  the  first  of  a  few  long  rays,  the  second  with  a  longer  base, 
entire,  and  similar  to  the  anal;  ventrals  well  developed,  each  of  6  ny»-. 
Deep-sea  fishes,    (uifuy  in  deep  water;  xwfjtjjrrj^j  dweller.) 

1946.  H.  grobioides  Goode. 

Color  grayish,  clouded  with  darker;  belly  pale;  a  large  dark  blotdi. 
at  base  of  upper  rays  of  caudal.     Head  rather  broad  and  depresaeA^ 
its  width  about  equal  to  greatest  depth  of  body;  maxillary  reaching 
front  of  orbit;  snout  broad,  rounded,  as  long  as  eye.    Candid  truncate; 
longest  rays  of  first  dorsal  as  long  as  the  snout;  ventrals  wide  apartt 
with  broad  bases,  inserted  far  in  advance  of  the  i)ectorals.    Head  S; 
depth  8.    D.  (>rl7;  A.  16;  V.  6;  Lat.  1.  58.    L.  2  inches.    Gulf  Stiean, 
off  the  coast  of  Rhode  Island.    {Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  iii,  348, 1880.) 

445.— MERIiUGIlJS  Rafinesqne. 

Hakes. 

(Rafinesqne,  Caratteri  di  Alcnni  Nnovi  GcDeri,  etc.  1810, 26:  type  Gadu»  merlmthi^M) 

Body  elongate,  covered  with  small  deciduous  scaler.  Head  slender, 
conical,  the  snout  long,  depressed;  a  well-defined,  oblong,  triangular 
excavation  at  the  forehead,  bounded  by  the  ridges  on  the  separated 
frontal  bones;  these  ridges  converge  backwards  into  the  low  oodpital 
crest;  eye  rather  large;  edge  of  preopercle  free;  preopercle  with  a 
channel  behind  its  crest,  crossed  by  short  radiating  ridges;  moatli 
large,  oblique;  maxillaries  extending  to  opposite  the  eyes;  lower  jav 
longest;  no  barbels;  jaws  with  slender  teeth,  of  various  sizes,  in  aboit 
2  series,  those  of  the  inner  row  longer  and  movable;  vomer  with  sia* 
ilar  teeth;  paliatines  toothless.  Brancliiostegals  7.  Gill- raken  long; 
gill-membranes  not  united.  Dorsal  fins  2,  well  separated,  tlw  In^ 
short,  the  second  long,  with  a  deep  emargination :  anal  emaiginstfl^ 
similar  to  second  dorsal;  ventral  fins  well  developed,  with  aboil  T 
rays;  vertebrae  peculiarly  modified,  the  neural  spines  well  d0V«lo|Md 
and  wedged  into  one  another;  frontal  bone  double  and  fhe  abdl^ 
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eculiar  in  several  respects.  Species  several,  very  similar. 
>racious  fishes,  little  valaed  as  food.  {MerluciuSj  the  ancient 
3aning  "Sea-Pike.'') 

.  bilinearis  (Mitch.)  Gilh—Hake. 

li,. darker  above,  dull  silvery  below;  axil  and  edge  of  pectoral 
b  blackish;  inside  of  opercle  dusky  silvery;  inside  of  month 
uish;  peritoneum  nearly  black.  Top  of  head  with  the  W- 
idges  very  conspicuous;  eye  shorter  than  snout,  and  less 
rorbital  width;  maxillary  reaching  posterior  border  of  pupil; 

very  large,  smaller  than  in  M.  smiridvs*  Scales  larger  than 
pecies;  pectorals  and  ventrals  long,  the  latter  reaching  three- 
istance  to  vent,  their  length  about  three-fifths  that  of  head. 

depth  CJ.  D.  13-41;  A.  40;  Lat'l.  100-110.  Coasts  of  New 
and  northward;  rather  common. 

I  hilinearia  MitchiU,  Kept.  Fish.  N.  Y.7, 1814:  Gadus  albidits  Mitchill,  Joum. 
Sci.  Phila.  i,  409:  Merlticius  albidiu  Storer,  Hist.  Fish.  Mass.  363;  Goode  & 
Essex  Inst,  xi,  9.) 

.  smiridns  Raf. — European  Hake. 

above,  silvery  below;  dorsal,  caudal,  and  distal  part  of  pec- 
)kish;  inside  of  opercle  black;  inside  of  mouth  black  poste- 
le  in  front;  peritoneum  black.  Ventrals  a  little  more  than 
[;  teeth  veiy  long.  Head  large,  3J;  depth  6^.  D.  10-36;  A.  . 
25  +  26;  Lat.  1. 150.  Coasts  of  Europe;  abundant;  straying 
and.  Here  described  from  specimens  taken  at  Genoa.  The 
►f  the  northern  species  with  M.  smiridus  is  perhaps  uncertain. 

erluccius  L.  Syst.  Nat. ;  Rafinesqae,  Caratteri  di  Alcuni  Nuovi  Greneri,  1810, 
na  vulgaris  Flemiug,  Brit.  Auim.  193:  Merluciua  vulgaris  Giinther,  iv,  344: 
l/iGUnther,  ii,  248.) 

.  prodnctas  (Ayres)  GWl.^Merluocio, 

pray;  head  dusted  with  coarse  black  dots ;  inside  of  mouth  and 
5t  black;  peritoneum  silvery,  with  black  specks.  Head  with 
aped  ridges  less  strongly  marked ;  maxillary  reaching  center 
eye  large;  pectorals  long  and  narrow,  reaching  vent;  ventrals 
aller  than  in  M.  bilinearis^  reaching  half  way  to  vent;  their 
K)ut  |-  that  of  head ;  caudal  somewhat  forked.  Scales  quite 
3iduou8.  Teeth  moderate.  Head  3f ;  depth  7.  D.  11-41;  A. 
Lat.  1.  136.  L.  3  feet.  Pacific  coast,  from  Santa  Barbara 
d;  abundant. 

Iff  productus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  64:  Homalopamus  irauh 
rd,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 132:  Gadita productus  G\iniheT,iYf  338; 
Acad.  Nat.  Sci.  PhUa.  1863,  247.) 
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446.— GHIASMODON  JohDson. 
(Johnson,  Proc.  Zool.  8oc.  Lond.  1853,  408:  type  Chiasmodan  mger  Johnson.) 

Body  elongate,  compressed,  aud  tapering  posteriorly,  naked;  belly 
pendent,  its  walls  membranaceous,  capable  of  great  dilation.  Mouth 
very  large;  lower  jaw  longer  than  upper,  without  barbel;  both  jaws 
with  two  series  of  large,  pointed  teeth,  some  of  the  anterior  being  very 
large  and  movable;  vomerine  teeth  none;  palatines  with  teeth  similar 
to  those  in  the  jaws.  Gills  4.  No  pseudobranchiad.  Gill-opeiiings 
very  wide,  the  membranes  joined  to  the  isthmus  for  a  short  distance. 
Dorsal  fins  two;  anal  single;  ventrals  inserted  below  pectorals,  each  of 
five  soft  rays.  Tail  not  isocercal,  truncate  at  base  of  caudal.  Caadal 
forked,  free  from  dorsal  and  anal.  Singular  fishes  of  the  deep  sea,  re- 
markable for  their  ability  to  swallow  fishes  of  many  times  their  own 
size  by  means  of  the  great  distensibility  of  the  walls  of  the  body.  The 
position  of  this  genus  in  the  family  Gadidce  is  doubtful,  (xtdcfiaj  a  mark 
of  the  form  of  the  letter  X;  odwuj  tooth;  the  two  anterior  canines  cross- 
ing each  other  when  depressed.) 

1950.  €•  iii§:er  Johnson. 

Entirely  black.  Head  compressed,  elongate,  the  crown  flat,  its  depth 
loss  than  half  its  length;  maxillary  reaching  angle  of  preopercle;  both 
jaws  armed  with  long,  pointed,  wide-set  teeth,  nearly  all  of  which  are 
movable;  two  anterior  teeth  of  upper  jaw  very  long,  crossing  each  other 
when  depressed ;  three  anterior  pairs  of  teeth  in  lower  jaw  likewise  pro- 
longed, the  third  pair  the  longest;  palatines  with  a  longer,  fixed  tooth 
in  iront  Eye  moderate,  above  the  anterior  part  of  maxillary,  4J  in 
head,  shorter  than  snout,  a«  wide  as  interorbital  space.  Lateral  line  in 
a  longitudinal  groove.  First  dorsal  of  slender  rajs,  its  base  2|  iu  that 
of  second  dorsal;  anal  commencing  behind  second  dorsal,  its  smterior 
rays  without  connection  with  vertebral  column;  posterior  rays  of  anal 
and  dorsal  very  feeble;  pectoral  as  long  as  head  witliout  snout;  ven- 
tral half  as  long  as  pectoral.  Head  3^.  D.  11-28;  A.  27;  P.  13;  V.5. 
L.  12  inches.  {G'dnther,)  Deep  seas;  taken  at  Madeira  and  off  the 
coast  of  Massachusetts. 

(Johnson,  1.  c.  408:  Chiasmodiis  niger  Giinther,  v,  435.) 

Family  CXXI.— MACRURID^, 

{The  Grenadiers.) 

Body  elongate,  tapering  into  a  very  long  compressed  tail|  vhkb  audi 
in  a  point;  scaler  uko&^T^l^^  v^ry  rough,  usually  keeled  or  vnoiii 
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Teeth  villiform  or  cardiform,  in  bands,  on  the  jaws  only;  tip  of  lower 
jaw  with  a  barbel;  premaxillary  protractile.  Dorsals  two,  the  first 
short  and  high,  of  stiff,  spine-like  branched  rays;  the  second  dorsal 
very  long,  of  very  low  feeble  rays,  continued  to  the  end  of  the  tail ; 
anal  fin  similar  to  the  second  dorsal,  bat  much  higher;  no  caudal  fin; 
ventrals  small,  subjugular,  each  of  about  8  rays.  Branchiostegals  6 
or  7.  Lateral  line  present.  Gills  4,  a  slit  behind  the  fourth.  Gill- 
rakers  very  small;  gill-membranes  narrowly  united  to  the  isthmus;  no 
psendobranchiae;  pyloric  coeca  numerous;  air-bladder  present.  Genera 
about  5;  species  about  15,  chiefly  of  the  northern  seas,  in  deep  water. 
{MacruridcB  Gttnther,  iv,  390-398.) 

«•  Scales  of  moderate  size. 

6.  Snoat  produced,  conical;  cleft  of  moath  entirely  inferior Macrurus,  447. 

hh.  Snout  shorty  obtuse,  truncated;  cleft  of  mouth  lateral. 

CORYPBLfiNOIDES,  448. 

447.— REAGRURUS  Bloch. 

(Lepidoleprus  Risso.) 

(^MacrifuruB  Bloch,  Ichth.  v,  152, 1787:  type  Macrourus  rupeatris  Bloch,  not  of  Gunner.) 

Snout  broadly  conical,  high,  projecting  beyond  mouth;  mouth  mod- 
erate, its  cleft  horizontal,  U-shaped,  entirely  inferior;  teeth  of  the  outer 
series  not  enlarged;  head  sometimes  with  roughened  bony  ridges,  one 
of  which,  on  the  suborbital  and  preorbital,  simulates  the  suborbital 
stay  of  the  Gottoids;  eyes  very  large;  scales  very  rough,  keeled,  the 
keels  usually  ending  in  spines.  Deep  water  fishes ;  mostly  northern. 
This  genus  grades  into  the  next,  and  is  perhaps  unworthy  of  retention. 

(fiaxpoq^  long;   dupdj  tail.) 

a.  Suborbital  region  with  a  conspicuous  bony  ridge  extending  from  the  preopercle 
along  the  suborbital  and  preodDital  to  the  end  of  the  projecting  snout. 

1951.  dKI.  fabricii  Suudevall.~JSaf-(atZ;  Grenadier, 

Dusky,  inside  of  mouth  and  gill-openings  black;  peritoneum  black. 
Snout  sharp,  nearly  as  long  as  eye,  3 J  in  head;  an  area  of  loose,  rough- 
ish,  naked  skin  between  the  suborbital  ridge  and  the  mouth;  supra- 
ocular and  occipital  ridges  present,  the  interocular  space  concave. 
Scaler  each  with  a  longitudinal  serrate  ridge  ending  in  a  spine;  first 
ray  of  dorsal  denticulated  toward  the  tip ;  vent  behin<l  origin  of  second 
dorsal;  5  rows  of  scales  between  first  dorsal  ^nd  lateral  line.  Head  4^; 
depth  6.  Eye  3  in  head.  D.  12-124;  A.  148;  V.  8;  Lat.  1.  ca.  125. 
Massachusetts  to  Greenland  and  Korway,  in  deep  water;  not  rare. 

(CaryptuBna  rupeatris  Miiller,  Zool.  Dan.  Prodr.  1776,  44.3  (not  of  Gunner) :  Macrourua 
rupnirU  Bloch,  i,  152:  Maorurus  rupestris  Giiuther,  iv,  390:  Maorurua  fabricii  Sunde^ 
Tall,  Vet.  Akad.Handl.  1840,  6.) 
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1959*  M»  carmiuatus  Goode. 

Silver-gray.  Body  stouter  than  in  M.  hairdi^  the  tail  less  attenuate. 
Scales  heavy,  covere<d  with  long  spines  arranged  in  nine  or  ten  rows, 
like  wool-cards  {carmen)j  those  of  the  middle  row  similar  to  the  others. 
Eye  as  deep  as  width  of  interorbital  space,  5  in  head.  Snout  long, 
sharp,  depressed,  triangular,  3  in  head,  its  lateral  ridges  well  devel- 
oped, running  in  a  straight  line  under  the  eyes;  a  strong  horizontal 
ridge  trom  supraorbital  to  gill-openings  parallel  with  subocular  ridges; 
barbel  very  short.  Long  ray  of  dorsal  unarmed;  anal  rather  high, its 
longest  rays  equal  to  half  width  of  interorbital  space;  pectoral  not 
reaching  anal ;  ventral  behind  pectoral,  its  filament  not  reaching  anal. 
Head  6;  depth  8.  D.  10-80  + ;  A.  76  + ;  P.  13;  V.  7;  scales  ca.  5-100- 
12.    Gulf  Stream,  off  the  coast  of  Rhode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  346.) 

aa.  Suborbital  re^on  without  conspicuous  bony  ridge. 

1958.  M.  bairdi  Goode  &  Bean. 

Brownish  gray,  bluish  below;  membrane  of  first  dorsal  and  under 
surface  of  snout  piuk;  throat  and  branchiostegals  deep  violet;  front 
of  dorsal  and  anal  blackish.  Snout  sharp,  quadrate,  shorter  than  eye, 
with  4  radiating  ridges;  bony  ridge  of  preorbital  and  suborbital  obso- 
lete, this  region  unarmed  and  soft  to  the  touch ;  mouth  less  distinctly 
inferior  than  in  other  species.  Scales  keeled ;  first  long  ray  of  irst 
dorsal  strongly  serrate  anteriorly;  vent  under  middle  of  fiiBt  dorsal 
Head  6^;  depth  8.  D.  12-137;  A.  120;  scales  6-152-20.  Deep  water, 
off  the  coast  of  New  England.  This  species  approaches  Coryphcsnaidtij 
and  renders  the  distinction  of  the  genns  Mticrurus  doubtful. 

(Goode  &  Bean,  Amer.  Joum.  Sci.  Art<8,  xiv,  471,  1877.) 

448.— CORYPH^NOIDES  Gunner.  * 

(Gunner,  Trondbj.  Selsk.  Skrift.  iii,  50,  1765:  type  Corypkanoides  rupwtrU  Gunner.) 

Snout  short,  obtuse,  high,  obliquely  truncated,  sofb  to  the  toocb, 
except  its  bony  center;  cleft  of  the  mouth  lateral;  head  without  prom- 
inent ridges,  the  membrane  bones  of  the  side  of  the  head  soft  and 
papery;  teeth  in  the  outer  series  of  upper  jaw  somewhat  enlarged. 
Scales  smooth  or  spinous.  Lower  jaw  with  a  barbel,  {xopo^a&mf  Corg- 
phcena;  iido^j  resemblance.) 

1954*  €•  rnpestris  Gunner. 

Bones  of  front  and  sides  of  head  thin  and  papery;  no  bony  lidgli 
on  sides  of  head-,  angle  of  preoperclo  with  a  conspiGOoufl  fiMr-aai^ 
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process.  Eyes  very  large,  longer  than  snoat,  Si  in  head;  maxillary 
extending  to'below  posterior  edge  of  pupil.  Pectorals  inserted  above 
ventrals  and  below  first  ray  of  dorsal,  which  is  strong,  compressed, 

and  armed  anteriorly  with  sharp  teeth  directed  upward ;  vent  under 

last  ray  of  first  dorsal.    Scales  small,  rough,  but  not  keeled.    Head  4; 

depth  5 J.     First  D.  11;  A.  ca.  110;  Y.  8.    Banks  of  Newfoundland  to 

Norway,  in  deep  water. 

{CoryphcBHoides  rapeBtris  Gunner,  Trondhj.  Selsk.  Skrift.  iii,  50,  1765:  CoryphcBnoides 
morregicuB  Gttnther,  iv,  396:  Macrourus  norvegicug  Nilsson,  Skand.  Fauna  Fiske  600, 
1832:  M<icronru8  atrdmi  Reiuh.  Dansk.  Vidensk.  Afhandl.  vii,  129.) 

Oedeb  U.-HETEROSOMATA. 

{The  Flatfishes.) 

"Cranium  posteriorly  normal;  anteriorly  with  twisted  vertex,  to  allow 
two  orbits  on  the  same  side,  or  one  vertical  and  one  lateral;  basi^  cranii 
not  quite  simple.  Dorsal  fin  long,  of  jointed  rays.  Superior  pharyn- 
geals 4,  the  third  longest,  much  extended  forward,  the  inferior  sepa- 
rate.'' {Cope.)  This  order  includes  the  single  family  of  Pleuranectidas. 
{irepo^j  different;  <rai/jta,  body.) 

{Anacantkini pleuraneotoidei  Gttutber,  iv,  399-504.) 

Pamily  CXXII  and  CXXIII.— PLEURONECTIDiE. 

{The  Flounders.) 

Body  strongly  compressed,  oval  or  elliptical  in  outline;  head  unsym- 
metrical,  the  cranium  twisted,  both  eyes  being  on  the  same  side  of  the 
bddy,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost  and 
colored,  the  blind  side  lowermost  and  usually  plain.  In  very  young 
.flsfaes  the  bones  of  the  head  are  symmetrical,  one  eye  on  each  side,  and 
liie  body  vertical  in  the  water.  In  some  species  the  cranium  becomes 
twisted,  bringing  the  upper  eye  over  with  it;  in  others  the  upper  eye 
moves  through  the  cranium.  Mouth  small  or  large,  the  dentition 
Various;  premaxillaries  protractile;  no  supplemental  maxillary  bone; 
pseudobranchiflB  present.  Oills  4,  a  slit  behind  the  fourth;  lower  pha- 
ryngeals separate;  no  air-bladder;  vent  not  far  behind  head.  Scales 
various,  rarely  absent,  usually  small.  Lateral  line  usually  present, 
ei^tending  on  the  caudal  fin,  sometimes  duplicated  or  wanting.  Dorsal 
flo  long;  continuous,  of  soft  rays  only,  beginning  on  the  head ;  anal 
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similar,  shorter;  caudal  varions,  sometimes  coalescent  with  dorsal  and 
anal;    pectorals  inserted  rather  high,  sometimes  wanting;  ventraU 
under  the  pectorals,  usually  of  several  soft  rays,  sooietimes  wanting. 
Fishes  mostly  carnivorous,  inhabiting  sandy  bottoms  in  all  8ea«,  some 
species  ascending  rivers.     Many  of  them  are  important  food-fishes* 
Genera  about  40;  species  nearly  400. 

iPleuroneoHdoi  GUnther,  iv,  399-504.) 

a.  Pectoral  and  ventral  fins  both  present;  caudal  distinct;  margin  of  proopercle  more 

or  less  free. 
h.  Mouth  large ;  teeth  nearly  equally  developed  on  both  sides  of  the  mouth, 
c.  Ventral  fin  of  the  left  side  inserted  nearly  on  the  ridge  of  the  abdoDien ;  body 

sinistral. 
d.  Vomer  with  teeth ;  lateral  Une  arched  in  front ;  scales  small  or  obsolete. 

BOTHUS,  449. 
dd»  Vomer  toothless;  lateral  line  not  arched;  scales  well  developed,  mostly 

ciliated Citharichthys,  450. 

00.  Ventral  fins  both  lateral;  vomer  and  palatines  toothless. 
e.  Caudal  fin  Innate. 

/.  Lateral  line  arched  in  front;  scales  cycloid Hippoglossus,  451. 

ff.  Lateral  line  not  arched. 

g.  Teeth  not  arrow-shaped;  gill-rakers  few,  short. 

Platysomatichtibts,  45SL 
gg.  Teeth  arrow-shaped;  gill-rakers  numerous,  long. 

Athkresthbs,  451 

00.  Caudal  fin  not  lunate,  the  middle  rays  produced. 

h.  Lateral  Hue  arched  in  front;  body  usuaUy  sinistral. 

Paraucbtuys,  454. 

hh.  Lateral  line  not  arched ;  body  dextral. 

HlPPOOL088OIDX%  45& 

J>h»  Month  small;  teeth,  if  present,  most  developed  on  the  blind  sicle. 

j.  Teeth  small,  acute,  in  several  series;  lateral  lino  nearly  straii^ 

with  an  accessory  branch;  scales  small,  cyeM; 
eyes  dextral. 
Jc,  Lips  longitudinally  plicate;  dorsal  fin  beginning  on  the  hUai 

side Pleurokichtbys,  451 

kk*  Lips  simple;  dorsal  fin  beginning  on  the  medilui  lin^. 

HYPSOPSXTTly  49. 
J),  Teeth  in  one  series. 

{.  Teeth  rather  large,  bluntishor  trenchant;  eyes  dextnl  (Mi^ 
times  sinistral  in  one  species) ;  ventrala  (oaoaUy)  hiA 
lateral.  « 

m.  Dorsal  fin  with  less  than  80  rays;  anal  with  less  thai  9k 

PUBUBOKSCnii  4A 
mm.  Dorsal  fin  with  more  than  95  rays;  anal  with  mora ibti 9) 
body  unusually  elongate. 
It.  Left  side  of  ekull  with  strong  mncons  emwMm^  aaal  ^iM 

present GltptocbfbaloIi  IM^ 

flit.  Loft  side  of  skull  without  conspionoiu  nmeoMMflMf 

anal  spine  obsolete C  M  iliuuuUJiim  Mil 

n.  Teeth  small,  acute,  in  one  series;  lateral  Una  wmaiidj0td^ 
simple;  scales  thin,  ctenoid;  oiyea  diiUnli  WI^P" 
tc«\  on?  tld^  of  abdomen. •••••  •••••, 
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jjj.  Teeth  none;  eyes  sinistral ;  candal  fin  snbsessile;  body  transln- 

cent Thyris,  462. 

Off.  Pectoral  fins  one  or  both  reduced  or  wanting ;  margin  of  preopercle  usnally  not  free. 

0.  Vertical  fins  free  from  the  candal. 
p.  Eyes  sinistral;  caudal  snbsessile;  left  pectoral  only 
present;   lateral  line  present,  arched  on  eyed  side, 

straight  on  blind  side Monolkxe,  463. 

pp.  Eyes  doxtral;  ventral  of  right  side  continuous  with 
anal ;  pectoral  fin  single  small,  or  wanting ;  scales 
very  rough ;  lateral  line  single^straight ;  teeth  villi- 

form,  on  blind  side  only Achirus,  464. 

00,  Vertical  fius  confluent  around  the  pointed  tail;  body 
sinistral ;  no  pectoral  fins ;  one  ventral  present ;  eyes 
verj'  small. 
q.  No  lateral  line;  ventral  fr«o  from  anal;  teeth 
minute,  on  blind  side  only ;  snout  not  hooked ; 
scales  ctenoid Aphoristia,  465. 

449.— BOTHIJS  Rafinesqne. 

Turhots. 

{Rhomhiu  Cnvier,  not  of  Lac^p^de:  Lepidorhombus  Gthr. :  Scophihalmna  Kaf. :  Lophop^ 

seita  GiW.) 

(Rafinesqne,  Caratteri  di  Alcuni  Nuovi  Generi,  1610,  23:  type  Both  us  rumolo  Raf.  = 
PUmronectes  rhombus  L. ) 

Eyes  and  color  on  the  left  side.  Body  broadly  ovate,  strongly  com- 
pressed; mouth  large,  oblique,  the  maxillary  reaching  to  beyond  eye; 
teeth  Hubequal,  in  villiform  or  cardiform  bands,  sometimes  in  single 
series;  a  small  patch  of  teeth  on  the  vomer.  Scales  small,  ctenoid  or 
cycloid,  sometimes  obsolete;  skin  sometimes  with  bony  tuberclesi  Lat- 
eral line  strongly  arched  in  front,  without  accessory  branch.  Dorsal 
fin  beginning  on  the  snout;  anal  fin  not  preceded  by  a  si)ine;  ventral 
of  left  side  free  from  the  anal,  inserted  nearly  on  the  ridge  of  the  ab- 
domen, its  base  broad,  the  rays  well  separated.  Species  sometimes  of 
large  size,  mostly  of  the  Atlantic.    {iSoOo^^  deep.) 

a 

a.  Scales  developed,  cycloid ;  no  bony  tubercles.    {Boihns*) 

1949*  B«  macnlatns  (Mitch.)  J.  &  G. — Sand-flounder;  Wtndov-panc, 

Light  olive  brown,  almost  translucent,  everywhere  marbled  with 
paler,  and  with  many  roundish  irregular  blackish  blotches;  fins  spot- 
ted. Body  broadly  rhomboid,  very  strongly  compressed ;  interorbital 
area  flattish;  eye  rather  large,  about  equal  to  snout;  teeth  in  both 
Jaws  in  one  series  laterally,  in  a  very  narrow  band  in  front;  maxillary 
nearly  half  length  of  head.  Gill-rakers  rather  long  and  slender,  nu- 
meronSy  about  25  below  the  angle  of  the  arch.    Scales  well  developed, 

^s=Lophopoeita  Gill,  Proc.  Acad.  Nat.  Scl.  Phila.  1862,  216:  type  Fleuronectes  fnaou- 
UOUM  MitchilL 
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loid,  loosely  imbricated;  those  of  the  blind  side  a  little  smaller; 

ay  tubercles;  vertical  fins  scaly.  Anterior  rays  of  dorsal  eleva 
anched,  with  free  tips.  Head  3J;  depth  If.  D.  65;  A.  52;  Lf 
i  L.  18  inches.  Atlantic  coast  of  United  States,  very  common  m 
ard;  size  rather  small. 

{Plenroneote9  maculatus  Mitch.  Kept,  in  Part  Fish.  N.  T.  1814, 9:  Pleimmeetet  o) 
ditoh.  Trans.  Lit.  A  Phil.  Soc.  i,  389, 1815:  Bkomhiu  aquo9U8  Giinther,  !▼,  411:  U 
tetta  macitlata  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 216.) 

4ftO.— €ITHABI€HTH¥S  Sleeker. 

(Hemirkombus  Bleeker;  Orthopsetta  and  MetopanopaQill.) 

(Bleeker,  in  Giinther,  iv,  420,  1862,  and  in  Compt.  Rend.  Acad.  Sci.  Amsterdam 
1862:  type  Citharichthys  cayennensiB  Bleeker.) 

Eyes  and  color  on  the  left  side.  Body  oblong ;  month  of  the  large  i 
but  comparatively  small,  with  one  or  two  series  of  small,  sharp  tee 
each  jaw ;  no  teeth  on  vomer  or  palatines.  Oill-rakers  moderate,  sk 
Dorsal  fin  beginning  just  in  front  of  eye;  all  the  fin  rays  simple; 
rals  of  colored  side  on  the  ridge  of  the  abdomen;  no  anal  spine;  o 
fin  convex  or  double-truncate  behind.  Scales  thin,  slightly  etc 
Lateral  line  nearly  straight,  simple.  Lower  pharyngeals  separate 
with  a  single  row  of  teeth.  {Citharus^  an  allied  genus;  iz^o^yt 
fish  which  lies  on  its  xiOapoq  or  ribs — that  is,  on  its  side.) 

a.  Teeth  in  npper  jaw  in  two  rows.    {HemirhomhuB*  Bleeker.) 
h,  Interorbital  space  broad;  left  pectoral  filamentous. 

19ft6«  €•  aramaca  (Cuv.)  J.  &,  G. 

Light-brown,  with  blackish  blotches;    fins  mottled;    left 
barred.     Body  elliptic-ovate,  the  anterior  profile  regularly  < 
forming  an  angle  above  the  snout.    Mouth  rather  large,  arc! 
illary  2^  in  head,  extending  to  below  eye;  teeth  in  upper  j 
series,  some  of  the  outer  forming  small  canines;  lower  teeth  J 
Eye  large,  4  in  head;  lower  eye  in  advance  of  upper,  espec 
adult;  interorbital  space  broad,  concave,  as  broad  as  eye  in 
narrower  in  the  young.    Gill-rakers  short,  flattish.    Dorsa 
the  longest  rays  2^  in  head;  anal  without  spine;  pectora^ 
with  two  filamentous  rays,  its^ length  IJ  to  2  times  head, 
thin,  weakly  ciliate,  with  smaller  ones  intermingled.    He 

•  Bleeker  MSS.  GUnther,  Cat.  Fish.  Brit.  Mns.  iv,  423,  1862 :   t: 
gnineenBis  Bleek.    {k^ij  half;  po/jifioij  Bkomhui.) 
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D.  81;  A.  63]  Lat  1.  53  (Lat,  1.  70,  OUniher).  West  Florida  to 
%)  abandant  in  deep  water. 

MiroKecfes  armmaoa  Cavier,  S^gne  Anim. :  Htmirhi9miku9  aramaem  Qihi.  iv,  422: 
4rk<mbM  fuscus  Poey,  Syn,  Pise  Cub,  1868,  406. 

e&th.  in  both  jaws  in  single  series  (CUkarichtkys)^ 

r.  €•  Bordldns  (Grd.)  Gtbr. 

xU  olive  brownish  of  varying  shade,  the  males  with  dull  orange 
d  and  blotches;  each  scale  with  a  darker  edge;  dorsal  and  anal 
in  the  male  blackish,  with  dull  orange  blotches,  and  edged  ante- 
y  with  yellowish ;  female  paler,  the  fins  nearly  plain.  Form  ellip- 
^  interocular  space  concave,  scaly,  a  conspicuous  sharp  ridge  above 
lower  eye;  mouth  not  large,  the  maxillary  about  3  in  length  of  head ; 
h  anteriorly  subequal,  growing  much  smaller  behind.  Gill-rakers 
it  16  below  the  angle.  Lower  pharyngeals  narrow,  each  with  one 
of  slender  teeth.  Scales  rather  large,  thin,  and  membranaceous, 
lily  deciduous,  their  edges  slightly  ciliate;  accessory  scales  numer- 
Eye  large,  much  longer  than  snout,  3^  in  head;  depth  of  caudal 
ancle  less  than  one-third  head;  pectorals  long,  nearly  two-thirds 
rth  of  head.  Head  3f ;  depth  2^.  D.  95;  A.  77;  Lat.  1.  70.  Coast 
ialifomianorth,  to  Vancouver  Island;  very  abundant;  a  small,  soft- 
led,  dull -colored  species. 

mUichthya  aordidua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 142;  Giinther,  iv,  421; 
lingtoD,  Proc.  U.  S.  Nat.  Mas.  1879,  83:  Metopancps  coaperi  Gill,  Proc.  Acad.  Nat. 
Phila.  1864, 198:  Orthopsefta  sordida  Gill.) 

8.  €•  spilopterus  Giinther. 

live  brownish,  usually  with  large  blotches  of  darker;  a  series  of 
ant,  obscure,  blackish  blotches  along  the  basal  portions  of  the  anal 

dorsal  fins.  Body  ovate.  Mouth  small,  very  oblique,  the  gape 
red;  maxillary  2§  times  in  length  of  head,  reaching  beyond  middle 
rbit;  snout  projecting;  eyes  small,  even,  shorter  than  snout,  about 

head,  separated  by  a  narrow  ridge,  which  is  concave  and  scaleless 
jriorly;  teeth  all  small;  front  teeth  of  upper  jaw  wide-set,  much 
•cr  than  the  posterior,  which  are  close  together  and  very  small; 
h  of  lower  jaw  few,  wide  apart.  Gill-rakers  short  and  strong,  13 
m  angle.  Pectorals  short,  less  than  half  length  of  head.  Scales 
:e,  those  on  middle  of  sides  posteriorly  largest.  Head  3J;  depth 
D.  80;  A.  61;  Lat.  1.  45.  Size  small.  Tropical  America,  north 
Florida  and  Louisiana  (here  described  from  specimens  obtained  at 
ama). 

iinther,  iv,  421;  GUnther,  Trans.  Zool.  Soc.  Lond.  1866,  471:  CitharichihyB  micro9- 
$  Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  223.) 

Bull.  Nat  Mas.  No.  16 52 
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1959.  €•  arc^iflrons  Goode. 

Light  brown.  Body  comparatively  elongate.  Scales  cycloid,  de- 
ciduous. Lateral  line  sharply  defined,  straight.  Eye  4  in  head;  inter- 
orbital  space  very  narrow,  its  width  4  in  snoat;  maxillary  3J  in  head. 
Dorsal  fin  beginning  above  front  of  upper  ej-e,  its  greatest  height 
more  than  half  the  length  of  the  head;  anal  beginning  below  aidlof 
pectoral;  caudal  triangular^  subsessile,  as  long  as  head;  rays  of  ver- 
tical fins  all  much  exserted ;  pectorals  inserted  very  low,  that  of  the 
colored  side  being  twice  the  length  of  the  other.  Head  4;  depth  2f 
D.  83;  A,  C7;  P.  10  (left),  7  (right);  Lat.  L  40.  L.  6  inches.  Gulf 
Stream,  off  the  coast  of  Ehode  Island;  abundant.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Ma»,  1H80,  341.) 

ItlOO.  €•  unicornis  Goode. 

Ashy  gray,  with  dark  lateral  line;  eyes  black.  Body  comparatively 
deep,  its  greatest  height  over  the  pectorals.  Scales  thin,  deciduous. 
Eye  3  in  head,  equal  to  snout,  and  more  than  twice  the  interorbital 
space,  which  has  a  strong  ridge;  maxillary  less  than  half  length  of 
head;  teeth  minute,  close-set,  in  a  single  series,  stronger  on  the  bhod 
side.  A  strong,  sharp  spine  on  the  snout  at  the  anterior  termiDation 
of  the  ridge  at  lower  margin  of  upper  eye.  Highest  rays  of  dorsal 
half  length  of  head;  caudal  pointed,  triangular,  subsessile;  pectoral 
of  left  side  twice  as  long  as  the  eye,  not  half  longer  than  right  pec- 
toral. Head  4;  depth  2.  D.  74;  A.  60;  P.  4  (right),  10  (left);  Lat  L 
40.    L.  3  inches.    Gulf  Stream,  off  the  coast  of  Ehode  Island.    (Gomfe.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  342.) 

451.— HlPPOOIiOSSUS  Cuvier. 

Halibut. 

(Onvier,  R^gne  Anim.  ii,  1817 :  type  Pleunmectea  hippoglo89u$  L.) 

Eyes  and  color  on  the  right  side.  Form  oblong,  not  strongly  om- 
pressed.  Mouth  wide,  oblique;  teeth  in  the  upper  jaw  in  two  aeriei, 
those  below  in  one;  anterior  teeth  in  upper  jaw,  and  lateral  te^  ii 
lower,  strong;  no  teeth  on  vomer  or  palatines;  lower  pharyngeal  teett 
in  two  rows.  Dorsal  fin  beginning  above  the  eye,  its  middle  xagrs  de* 
vated,  the  posterior  rays  of  dorsal  and  anal  bifid;  caudal  fin  ImatB; 
ventral  fins  both  lateral.  Scales  very  small,  cycloid;  lateral  line  vitt 
a  strong  curve  in  front.  Oill-rakers  few,  short,  oompieeeed,  wide^et 
Yertebrse  16  +  34.    Largest  of  the  fiounders;  the  single  epedes 
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ing  in  the  Northern  seas.    (The  ancient  name,  from  /rxoc,  horse;  ykwaiTaj 
tongue.) 

1961.  H.  vnlg^aris  YXeming.—Halihut 

Nearly  nniform  dark  brown;  blind  side  white.  Body  comparatively 
elongate,  not  strongly  compressed,  deep  mesially,  thence  rapidly  taper- 
ing each  way;  head  broad;  eyes  large,  separated  by  a  very  broad  flat- 
tish  area;  lower  eye  slightly  advanced;  mouth  large,  the  maxillary 
reaching  middle  of  orbit.  Head  3|;  depth  3.  D.  105;  A.  78.  In  all 
Northern  seas,  south  to  France,  Cape  Cod,  and  San  Francisco.  One 
of  our  most  important  food-fishes,  reaching  a  weight  sometimes  of  400 
pounds. 

(PUuronectes  hippoglosstu  L.  Syst.  Nat.;  Fleming,  Brit.  Anim.  1828,  197;  Giinthcr, 
iv,  403:  Hippoglossiu  americanus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  220.) 

459.— PliATrSOniATICHTHrS  Bleeker. 

(Reinhardtius  Gill.) 

(Bleeker,  Comptes  Rendas  Acad.  Sci.  Aiusterd.  xiii,  1862:  type  Fleuronecies  pinguis 
Fsibricius  =  Pleuroiiecie8  hippogloasoides  Walbanm.) 

Eyes  and  color  on  the  right  side.  Body  more  or  less  elongate,  com- 
pressed; head  long  and  large;  mouth  large;  maxillary  reaching  be- 
yond eye;  jaws  with  strong,  unequal  teeth;  the  upper  with  2  series  in 
front,  these  converging  behind ;  lower  jaw  with  a  single  series  of  strong, 
distant  teeth;  no  teeth  on  vomer  or  palatines.  Oill-rakers  few,  short, 
Btont,  and  rough.  Fins  rather  low;  caudal  fin  lunate.  Lower  pha- 
ryngeal teeth  in  1  row.  Scales  small,  cycloid;  lateral  line  without 
anterior  curve.  One  species  known,  (rylaroc,  flat;  ff&fia^  body;  ix^o(;j 
fish.) 

m69«  P.  taippog^lOSSOides  (Walbanm)  Bean.— Greenland  Halibut. 

Yellowish  brown.  Snout  more  than  twice  as  long  as  the  orbit,  the 
diameter  of  which  is  one-eighth  the  length  of  the  head;  eyes  even  in 
front ;  interorbital  space  flat,  scaly,  wider  than  the  orbit ;  lower  jaw 
prominent;  length  of  maxillary  2 J  in  head;  teeth  conical,  pointed; 
iipi)er  jaw  with  2  series,  convergent  posteriorly;  those  of  the  outer 
series  gradually  smaller  posteriorly;  a  pair  of  strong  canine  teeth 
anteriorly  in  the  inner  series,  the  other  teeth  of  this  series  being  very 
small ;  lower  jaw  with  a  series  of  strong,  distant  teeth.  Gill-rakers 
short,  thick,  and  strongly  dentate.  Fins  naked.  Longest  dorsal  rays 
one-third  length  of  head;  no  anal  spine;  dorsal  and  anal  rays  all 
simple,  the  dorsal  begiuuing  over  posterior  third  of  the  eye.    Scales 
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very  small,  not  ciliated.     Head  4;  depth  3.     D.  100;  A.  76.    Green- 
land to  Cape  Cod,  common  northward,  reaching  a  very  large  size. 

(Pleuronectes  hippoglossoides  Walbaum,  Artedi,  Piso.  1792,  115:  Hippoglossut  ^nm' 
lajidioua  GUnther,  iv,  404.) 

458.— ATHEBESTHES  Jordan  A  Gilbert. 

(Jordan  A  Gilbert,  Proo.  U.  S.  Nat.  Mas.  1830,  51:   type  PlatytomoHdUkya  ttowoMi 
J.  &  G.) 

Eyes  and  color  on  the  right  side.  Body  very  long  and  slend^, 
closely  compressed,  tapering  into  a  long  and  slender  caudal  peduncle; 
bead  elongate,  narrow;  mouth  extremely  large,  oblique,  the  long  and 
narrow  maxillary  extending  beyond  the  eye;  both  jaws  with  2  irreg- 
ular series  of  sharp,  unequal,  arrow-shaped  teeth,  some  of  them  long 
and  wide-set,  the  others  short  and  close-set,  sharp;  the  long  teeth 
fieely  depressible.  Gill-rakers  numerous,  long,  slender  and  stifi^ 
strdhgly  dentate  within.  Scales  rather  large,  thin,  and  readily  decid- 
uous, slightly  ciliated;  those  on  the  blind  side  similar,  smooth;  lateral 
line  without  arch.  Fins  low  and  fragile.  Dorsal  commencing  over  the 
eye,  its  anterior  rays  low,  the  posterior  rays  somewhat  forked ;  no  anal 
spine;  pectorals  and  ventrals  small,  both  of  the  latter  lateral;  caadal 
lunate.    (a^/t>,  arrow;  odwvy  tooth;  from  the  arrow-shaped  teeth.) 

1963.  A.  Stomias  Jordan  &  Gilbert. 

Plain  olive  brown,  the  margins  of  the  scales  darker;  blind  side  dusted 
with  black  points.  Head  long,  the  snout  protniding,  somewhat  truncate 
at  tip;  mouth  excessivel}'^  large;  the  maxillary  more  than  half  the  length 
of  the  head,  and  reaching  behind  the  eye;  teeth  in  upper  jaw  anteriorij 
in  a  single  series,  long,  slender,  and  wide-set,  much  smaller  and  closer- 
set  behind;  on  sides  of  jaw  the  teeth  are  very  small,  and  in  2  distinel 
series,  the  inner  of  which  corresponds  to  the  single  series  in  fronts  tlie 
teeth  thus  gradually  increasing  in  size  forwards;  teeth  in  inner  aeries  of 
lower  jaw  very  shaip  and  slender,  longer  than  the  upper  teeth,  wide- 
set,  alternating  with  shorter,  depressed  teeth;  outside  of  these  larger 
teeth  is  a  series  of  fixed  small  teeth;  all  of  the  long  teeth  in  both  jaws 
depressible  and  conspicuously  arrow-shaped  towards  their  tips;  iniMr 
series  of  small  teeth  in  upper  jaw  also  arrow-shaped,  depressible;  ejt 
large,  4f  in  head ;  interorbital  space  scaly,  ridged,  not  a  third  the  widtk 
of  the  eye.  Oillrakers  long  and  strong,  about  17  in  number  (in  totd)^ 
the  longest  more  than  half  the  diameter  of  the  eye.  Upper  qrtt  vitt 
its  range  entirely  vertical.    Scales  extremely  thin,  irregular  in 


113.    PLEURONECTIDiE PABALICHTHY8.  821 

evenly  imbricated ;  lateral  line  very  proimDent.  Dorsal  fin  beginning 
just  behind  the  middle  of  the  eye;  caudal  peduncle  nearly  as  long  as 
the  pectoral  fin,  about  two-fifths  the  length  of  the  head.  Head  3^] 
depth  3^.  D.  103;  A.  8G;  Lat.  1.  135.  San  Francisco  to  Alaska,  in 
deep  water;  reaching  a  length  of  2  feet. 

{PlattfBamatichthys  alamias  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mub.  1880,301.) 

454.— PABAL1€HTH¥S  Girard. 

{P8eudarkombu8  Bleeker:  AnciflopsetUif  Ch4jenop8eita,   and    Uropseita  GiU:  Xystreuryi 

J.  &,  G:  Hippoglosfdna  Steindachuer.) 

(Girard,  U.  8.  Pac.  R.  R.  Snrv.  Fish.  1858, 146:  typo  Paralichthys  maculoBua  Girard.) 

Eyes  and  color  on  the  left  side  (except  in  Paralichthya  mdculos'iis  and 
Paralichthys  liolepiSy  reversed  examples  of  which  species  are  about  as 
common  as  sinistral  ones).  Body  oblong;  mouth  large,  oblique;  each 
jaw  with  a  single  row  of  usually  slender  and  sharp  teeth,  which  are 
more  or  less  enlarged  anteriorly;  no  teeth  on  vomer  or  palatines.  Gill- 
rakers  various.  Scales  small,  ctenoid  or  cycloid;  lateral  line  simple, 
with  a  strong  curve  anteriorly.  Dorsal  fin  beginning  above  or  before 
the  eye;  both  ventrals  lateral;  caudal  fin  doublt^  truncate,  or  double 
concave,  its  middle  rays  produced ;  no  anal  spine.  Species  numerous, 
found  in  all  warm  seas.     {TzapaXXsloq^  parallel;  ixOd':^  fish.) 

1964.  P.  californlcus  (Ayres)  J.  <&  G,— -Monterey  halibut;  Bastard  Italibut, 

Grayish  brown,  uniform,  or  mottled  with  blackish  and  pale,  the  head 
sometimes  sprinkled  with  black  dots;  youiig  brownish,  with  bluish 
spots.  Body  rather  long  and  thickish;  head  small;  eye  small,  little 
wider  than  the  broad,  flattish  interorbital  space;  maxillary  as  long  as 
pectoral,  half  length  of  head,  reaching  beyond  eye ;  teeth  slender,  sharp, 
rather  long,  the  canines  moderate.  Scales  small,  finely  ciliate,  each 
scale  surrounded  by  narrow,  accessory  scales ;  scales  on  blind  side  simi- 
lar; fins  with  ctenoid  scales.  Dorsal  low,  beginning  over  front  of  upper 
eye.  Gill-rakers  very  long  and  slender,  numerous,  as  long  as  eye,  23 
below  the  angle.  Lower  pharyngeals  narrow,  with  small,  slender  teeth. 
Anal  spine  small,  concealed.  Head  32  to  4 J  ;  depth  2§.  D.  70;  A.  55; 
liat.  1. 100.  Body  indifferently  dextral  or  sinistral.  Coast  of  California ; 
abundant  southward;  an  important  food-fish,  reaching  a  weight  of  60 
pounds. 

(Paralichthy8  maculosua  Girard,  Proc.  Acad.  Nat.  Sri.  Phil.  1854,  147,  yonng  (not 
Jihombus  maoulo8U8  Cuvier,  which  is  also  a  Rpeciesof  Paralichthys):  Paralichthys  macu- 
loBUS  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  147:  Paralichthys  maculosus  GUnther,  iv,  431: 
HippaglosBus  calif  amicus  Ayres,  Proc.  Cat.  Acad.  Nat.  Sci.  1859,  li:9:  Paralichthys  macu^ 
lo9n9  and  Dropaetta  calif omica  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.  1864, 197:  Pseudorhombus 
califomieus  GOnther,  iv,  426.) 
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1365*  P.  ophryas  J.  &  G.  (sp.  dov.) 

Color  brownish  gray,  mottled  with  darker;  fins  dusky,  with  loond, 
dark  blotches.  Body  moderately  elongate,  thickish ;  month  not  very 
large,  oblique;  each  jaw  armed  with  a  single  row  of  large,  sharp,  wide- 
set  teeth,  the  front  teeth  enlarged  and  canine-like,  about  Son  each  side 
of  lower  jaw;  lateral  teeth  of  upper  jaw  minute,  close-set;  chin  promi- 
nent; maxillary  not  reaching  beyond  eye,  scarcely  half  length  of  head. 
Diameter  of  eye  about  equal  to  length  of  snout,  5^  in  head.  Dorsal  fin 
low,  beginniug  over  front  of  eye,  its  first  rays  about  5  in  head;  anal 
spine  obsolete.  Gill-rakers  rather  long  and  slender,  5  +  14  in  number, 
the  longest  two-thirds  eye,  3  J  in  maxillary,  their  length  4  to  5  times  their 
breadth  at  base.  Scales  very  small,  not  ctenoid,  with  few  accessory 
smaller  ones ;  curve  of  lateral  liue  4^  in  straight  part.  Interorbital  space 
a  rather  narrow  bony  ridge,  anteriorly  naked,  not  wider  than  pupil  (in 
specimen  8  inches  long),  the  ridge  extending  backward,  forming  a  con- 
spicuous elevated  rim  behind  upj>er  eye.  Pectoral  about  half  length  of 
head;  caudal  J.  Head  3$;  depth  2 J.  D.  88;  A.  67;  Lat.  1.  90.  One 
specimen  kuowu ;  from  Charleston,  S.  C. 

1266.  P«  dentatus  (L.)  J.  &  6. — Common  flounder. 

Blackish  olive,  mottled  and  blotched  witli  darker;  fins  similailj 
marked,  the  pectorals  more  or  less  distinctly  barred..  Body  oblong, 
moderately  compressed;  mouth  wide,  oblique,  the  mandible  very  heavy 
and  much  projecting;  8  to  10  teeth  on  each  side  of  lower  jaw,  the  two 
anterior  teeth  very  long ;  anterior  teeth  of  upper  jaw  strong,  but  smaUer 
than  those  in  the  lower  jaw;  the  lateral  teeth  very  small  and  cloee^t 
Eyes  small,  shorter  than  snout,  about  one  sixth  length  of  head,  aod 
in  the  adult  as  wide  as  the  broad,  flattish,  scaly,  interorbital  area;  the 
liitter  is  much  narrower  in  the  young.  Scciles  small,  cycloid;  aocessory 
scales  few.  Gill-rakers  lanceolate,  dentate,  stoutish,  wide-set,  mndi 
shorter  than  eye,  the  longest  2^  times  as  long  as  broad  at  base,  ^  in 
in  maxillary,  about  2  +  10  in  number;  pectoral  fin  aboat  as  long  m 
maxillary,  which  extends  beyond  eye,  and  is  rather  more  than  half 
length  of  head.  Dorsal  low,  its  anterior  rays  somewhat  exserted,  bat 
short;  caudal  double  concave,  the  middle  rays  produced.  Amd  BpiM 
obsolete;  ventrals  small.  Fins  all  scaly.  Head  3};  depth  2(.  D.8S 
(So  to  93) ;  A.  66  (65  to  73) ;  Lat.  1.  about  100.  New  England  ta  TexM 
and  West  Indies;  everywhere  one  of  the  commonest  species. 

(ricuronectes dentatus  L.  Syst.  Nat.  1,  458:  Plateua  ocellarU  Dokny,  New 
Fish.  1842:  Fwudorhombus  dentatus  and  P.  ooellarii  GUnther,  iv. 
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ocdlarU  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.  1664,  218:  Pleuronectes  melan6gaster  Mitchill, 
Trans.  Lit.  and  Phil.  Soc.  K.  Y.  (doubled  example) :  Platesaa  ohlonga  Dekay,  New- 
York  Fauna,  Fish.  1842,  299,  pi.  48,  f.  156,  not  Pleuroneotes  oblongus  Mitcli. :  Paeudo- 
rhombus  oblonguB  Giinther,  iv,  426:  Paeudorhombua  dentatua  Qoode  &  Bean,  Proc.  U.  S. 
Kat.  Mus.  1879,  123.) 

19aY.  p.  alblgatta  J.  <&  Q. 

Dark  olive,  mottled  with  dusky,  and  marked  by  numerous  more  or 
less  distinct  pale  spots,  which  are  sometimes  obsolete.  Body  moder- 
ately elongate,  elliptical;  mouth  large,  the  maxillary  reaching  past 
lower  eye,  its  length  half  head;  teeth  rather  strong,  slender,  about  7 
on  each  side  of  lower  jaw;  3  or  4  moderate  canines  in  front  of  upper 
jaw;  the  lateral  teeth  being  minute,  close-set;  interorbital  space  nar- 
row, scaled  posteriorly,  the  upper  ridge  prominent  behind  upper  orbit; 
eye  53  in  head.  Gill-rakers  broad,  the  longest  2 J  in  eye;  about  10  be- 
low angle.  Fins  low ;  anterior  rays  of  dorsal  not  elevated  nor  exserted ; 
the  longest  rays  behind  the  middle,  2f  in  head;  caudal  rounded,  H  in 
in  head.  Scales  moderate,  cycloid.  Lateral  line  with  a  high  curve,  its 
length  3^  in  straight  part.  Head  3^;  dc^pth  2f.  D.  77  (75  to  80);  A. 
60  (59  to  61);  Lat.  1.  90  (pores).  South  Atlantic  and  Gulf  coast,  rather 
common;  readily  distinguished  from  P.  dentatuSj  by  the  smaller  num- 
ber of  fin  rays. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1H82.) 

1968.  P.  SQuamlleiitas  J.  <&  G. 

Brownish ;  body  and  fins  spotted  with  darker ;  caudal  mottled  with 
white;  pectorals  banded,  with  dark  spots.  Body  deep,  strongly  com- 
pressed; caudal  peduncle  very  short.  Head  wide,  the  eyes  large,  wide 
apart.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching  well 
beyond  pupil,  its  length  more  than  half  the  head.  Ix)wer  jaw  project- 
ing; teeth  few,  unequal,  in  a  single  row,  about  8  in  each  jaw  canine- 
like, the  two  in  front  of  lower  jaw  longest;  lateral  teeth  of  upper  jaw 
jninute.  Interorbital  space  flat,  seal}',  nearly  as  broad  as  eye.  Scales 
very  small,  smooth,  adherent ;  curve  of  lateral  line  4^  in  straight 
part  Gill-rakers  short,  3  +  9  in  number,  triangular,  roughly  toothed, 
little  higher  than  wide,  the  longest  nearly  half  eye.  Dorsal  beginning 
over  front  of  eye,  the  anterior  rays  4 J  in  head;  pectoral  short,  shorter 
than  maxillary.  Anal  spine  obsolete.  Caudal  double-rounded.  Head 
3|;  depth  2.  D.  78;  A.  59;  Lat.  1. 123  (pores).  West  coast  of  Florida 
to  Boath  Carolina. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882.) 
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1309.  P.  oblongus'  (Mitch.)  J.  <&  0. 

Grayish^  thickly  mottled  with  darker  and  somewhat  translaoeDt; 
four  large,  horizoutally-oblong,  black  ocelli,  each  sorrouDded  by  a 
pinkish  area ;  one  just  behind  middle  of  the  body  below  the  doml, 
one  opposite  this  above  anal ;  two  similar  smaller  spots  below  tot 
rays  of  dorsal  and  above  last  of  anal.  Body  comparatively  eloDgate, 
strongly  compressed.  Eyes  large,  nearly  4  in  head,  separated  by  a  prom* 
inent  narrow,  sharp  ridge.  Upper  jaw  with  very  numerous  small,  dose- 
set  teeth  laterally,  and  4  or  5  canines  in  front  ^  the  lateral  teeth  abruptly 
smaller  than  the  anterior;  each  side  of  lower  jaw  with  7  to  10  teetlL 
Chin  prominent.  Maxillary  narrow,  reaching  past  middle  of  pupil,  2{ 
in  length  of  head.  Gape  curved.  Scales  weakly  ctenoid  or  cycloid. 
Gill-rakers  thick,  rather  long,  few,  about  8  below  angle.  Dorsal  low, 
beginning  over  front  of  eye,  some  of  the  anterior  rays  exserted,biit  not 
elongate;  the  longest  rays  behind  middle  of  fin,  not  quite  half  heai 
Caudal  1^  in  head ;  pectoral  If.  Anal  spine  obsolete.  Head  4 ;  d^th  2^* 
D.  72;  A.  60;  Lat.  1.  93.  (D.  79;  A.  59,  according  to  Mitchill;  D.  86; 
A.  70,  according  to  Storer).    Atlantic  coast,  northward;  not  abundaot 

{Pleuronectes  oblongus  MitcliUl,  Trans.  Lit.  and  Phil.  Soc.  i,  391,  1815 :  Ptatetta  qitd- 
roccUata  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1847,  242,  and  in  Hist.  Fiah.  Mass.  397,  pL 
xxxi,  f.  3.) 

19YO.  P.  ommatUB  Jor.  &  Gilb.  nom.  sp.  nov. 

Brownish  olive,  with  foar  large,  oblong,  ocellated  spots,  the  first  abova 
the  arch  of  the  lateral  line;  the  three  posterior  forming  an  isosodes 
triangle,  the  hindmost  being  on  the  lateral  line.  Body  oval,  oom- 
pressed,  very  deep;  an  abrupt  angle  above  eye.  Mouth  very  small, 
the  maxillary  reaching  to  below  middle  of  orbit,  2^  in  length  of  head; 
teeth  comparatively  small,  about  14  on  each  side  of  lower  jaw;  no 

*A  spocimen  in  onr  collection  from  Wood's  HoU,  Mass.,  provisionally  lefiBired  to 
this  species,  shows  the  following  characters: 

Brownish,  somewhat  mottled,  without  traces  of  ocelli  (possibly  faded);  fins  rimilar. 
Body  rather  elongate,  slenderer  than  in  other  species  and  more  compressed;  momik 
rather  large,  oblique,  the  lower  Jaw  not  projecting,  the  maxillary  2^  in  head,  leaeUng 
to  opposite  posterior  border  of  pupil ;  about  12  t-eeth  on  each  side  of  lower  Jaw,  the  an* 
t«rior  rather  long,  about  equal  to  anterior  teeth  of  upper  Jaw;  lateral  teeth  of  appct 
jaw  becoming  gradually  smaller  posteriorly,  much  larger,  less  namerooBt  ^>od  msn 
widely  set  than  in  other  species  of  this  genus.  Eyes  large,  longer  than  suoat,  4  to4^  ia 
head,  separated  by  a  narrow,  elevated,  bony  ridge,  narrower  than  pnpil;  anteriorif 
scaleless,  and  curved  behind  the  upper  eye  posteriorly.  Scales  moderate,  eycloid, 
rather  thin;  curve  of  lateral  line  4f  in  straight  part.  Gill-rakers  8 -{-8  in  nnmbcE* 
rather  long  and  slender,  about  4^  in  maxillary.  Dorsal  beglDDing  above  odddlssf 
eye,  its  anterior  rays  not  longer  than  others;  the  middle  rays  a  littla  longer  tkii 
longest  of  anal,  which  are  about  half  head;  caudal  as  long  as  head;  analqplase^ 
solete;  ventrals  smaU*,  \>ectoral  1^  in  head.  Head  4^;  depth  2}.  D.  77;  A.  C3;  htk 
L  90.     L.  about  U  incVifttt. 
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strongly  differentiated  canines  in  either  jaw.  Eyes  moderate,  sepa- 
rated by  a  very  narrow,  sharp,  scaly  ridge.  Gill-rakers  very  short, 
thick,  few  in  number ;  aboat  8  below  angle,  the  longest  less  than  one- 
half  diameter  of  papil.  Scales  rather  small,  very  strongly  ctenoid,  those 
on  blind  side  also  rough;  curve  of  lateral  line  rather  low.  Dorsal  be- 
ginning in  front  of  pupil,  its  anterior  rays  long  and  filiform,  much  ex- 
erted, the  third  ray  half  head;  caudal  short  and  rounded,  If  in  head; 
ventral  fin  of  colored  side  elongate,  as  long  as  pectoral,  half  length  of 
^«ad.  Anal  spine  wanting.  Head3§;  depth  1§.  D.  70;  A.  65;  Lat.  1. 
&bout  85.    South  Atlantic  and  Gulf  coasts;  not  cpmmon. 

C^neylopselta  quadrocellata  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  224,  not  Plateasa 
9'^€idrocellata  Storer,  which  is  also  a  species  of  Faralichthyn  PwudorKomhuB  quadrooeU 
^^^'iw  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1878,  370.) 

^%Vi.  P.  liolepls  Jor.  <&  Gilb. 

Color  olive  brown,  mottled  with  darker;  sometimes  with  very  distinct 
*^und  black  blotches;  vertical  fins  blotched  with  dark;   pectoral  of 
^^lored  side  with  oblique  bars.    Body  elliptical  ovate,  broad  and  com- 
pressed, its  curves  regular;  mouth  small,  very  oblique,  the  lower  jaw 
deluded;  maxillary  reaching  about  to  pupil,  2§  in  head;  eyes  rather 
large,  4J  in  head,  separated  by  a  very  narrow,  blunt  scaly  ridge ;  teeth 
small,  conical,  blunt,  in  a  single  row;  those  in  lower  jaw  subequal, 
close*set;  those  upper  jaw  more  distant,  decreasing  in  size  backwards; 

teeth  ^^tI-  Gill-rakers  very  short,  broad,  and  strong,  minutely  ser- 
rate on  inner  margin,  about  seven  below  angle,  the  longest  scarcely 
one-fourth  as  long  as  the  eye.  Scales  small,  oblong,  cycloid,  the  smaller 
accessory  scales  extremely  numerous;  branchial  arches  and  skin  of  the 
shoulder  girdle  with  small,  cup-shaped,  tubercular  scales.  Dorsal 
rather  high,  firm,  low  in  front,  highest  near  the  middle  of  the  body; 
caudal  jieduncle  very  short  and  deep,  its  depth  4  times  its  length. 
Pectoral  of  e^^ed  side  falcate,  usually  much  longer  than  head,  its  length 
varying  considerably.  Anterior  nostril  of  blind  side  with  a  long  flap. 
Head  3^;  depth  1|.  D.  80;  A.  62;  Lat.  1. 123.  L.  15  inches.  Coast 
of  Southern  California;  indifferently  dextral  or  sinistral. 

{Xjfiireurys*  liolepia  Jordan  &  Gilbert ,  Proc.  U.  S.  Nat.  Mas.  1880,  34.) 

455.~HIPPOOIi0880IDES  Gottache. 

(Psettichthys  Girard:  PomatopBetta  Gill.) 

(Qottflche;  Wiegmann's  Archiv.  1835,  1G8:  type  HippogJoasaides  Umanda  Gott8clie= 
Pleuranectes  plate88oidcs  Fabricius.) 

Eyes  and  color  on  the  right  side  (except  sometimes  in  JEC.  elassodan). 

'Jordan  &,  Gilbert  1.  c. :  type  X  liolepis  J.  &  G.    {^vdrpor^  raker*,  €vp^)<i>^^^^'^ 
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Body  oblong,  moderately  compressed;  mouth  rather  large,  with  one 
row  of  sharp  teeth  on  each  jaw,  besides  which,  in  the  apper  jaw,  is  often 
an  inner  row  of  small  teeth;  no  teeth  on  vomer  or  palatines;  gill-raken 
rather  long  and  slender;  scales  ctenoid;  lateral  line  nearly  straight, 
simple,  or  with  an  accessory  dorsal  branch.  Dorsal  fin  low  in  fix>nt, 
beginning  over  or  before  the  eye ;  ventrals  both  lateral ;  caudal  double 
truncate,  produced  behind.  Species  found  in  the  Northern  seas. 
(iTrnoyXwqqo':^  Hippoglossus ;  eido^j  resemblauce.) 

a.  Lateral  lino  simple ;  dorsal  beginning  aboYO  eye. 

h.  Upper  jaw  with  one  series  of  teeth.    (Hippoglo8wide$.) 

1979.  H.  platesBOides  (Fabricius)  Gill.— ^u^ft  Dab. 

Eeddish  brown,  nearly  plain.    Body  ovate;  mouth  moderate,  obliqae; 
maxillary  narrow,  reaching  to  below  pupil,  2§  in  length  of  head;  teeth 
rather  small,  conical,  larger  anteriorly,^  in  one  row  in  each  jaw,  those  in 
the  lower  largest.    Eyes  rather  large,  the  upper  longer  than  snout,  H 
in  head;  lower  jaw  included,  but  with  a  projecting  knob  at  the  chio. 
Snout  thick,  scaly;  interorbital  space  narrow,  with  a  raised,  obtose 
'  ridge,  entirely  covered  with  rough  scales  in  about  6  series ;  niandibJa 
with  a  series  of  scales.    Gill-rakers  rather  short  and  robust,  not  toothed, 
about  ten  below  angle;  longest  raker  less  than  one-third  length  of  ejv; 
fins  with  small,  rongh  scales;  a  strong  pre-anal  spine;  i>ectoral  not  qnito 
half  length  of  head.     Head  3|;  depth  2^.     D.  88  (80  to  93);  A.  70  {U 
to  75);  Lat.  1. 90  (pores).    Korth  Atlantic;  abundant  northward  on  bott 
coasts.    Southern  specimens  (var.  limandaidea)  have,  as  a  rule,  a  smaller 
number  of  fin-rays  than  northern  specimens. 

{Pleuronectes  platesaaidea  Fabricius  Fauna  6r<Bnlandica,  1780,  164:  PUmrmM 
Umandoidcs  Blocb.  Ausl.  Fische,  iii,  24,  tab.  106:  PowMttopgetta  demtaia  Gill,  FkM. 
Acad.  Nat.  Sci.  Pbila.  1864,  217:  HippotjlosBoides  limandoidei  Gttnther,  iv,  405:  Sifft 
glossoides  dentatue  GUnther,  iv,  406;  Collett,  Norske  Nord-havs.  Exp.  FiBke,  1880^141) 

1973.  H.  elassodon  Jor.  &  Gilb. 

Brownish,  nearly  uniform,  sometimes  spotted  with  darker;  fins  gr^* 
ish,  irregularly  blotched  with  dusky.  Body  oblong-elliptical;  caodd 
peduncle  about  as  long  as  deep;  mouth  rather  large,  the  gape  cmred; 
lower  jaw  projecting,  with  a  symphyseal  knob;  maxillary  nanoiTy 
reaching  beyond  middle  of  pupil,  2}  in  head;  teeth  Bmall,  cloae-sel) 
nearly  uniform,  in  a  single  row.  Gill-rakei*8  slender,  Bmooth,  aboot 
IG  below  arch,  the  longest  nearly  half  diameter  of  orbit.  Byes  laift^ 
separated  by  a  narrow,  knife-like  ridge,  which  is  naked  or  with  asiBgh 
series  of  scales.    Scales  small,  firm,  rough,  those  on  tail  rooghart^  AM 
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blind  side  similar,  mostly  smooth  anteriorly.  Anal  preceded  by  a 
ne;  candal  long;  pectoral  of  eyed  side  half  length  of  head;  ventral 
bching  past  front  of  anal;  pectoral  and  ventral  of  eyed  side  with 
«kle-Uke  scales.  Head  SJ;  depth  2^.  D.  77-84;  A.  59-64;  V.  6; 
lies  45-100-40.  L.  18  inches.  Body  sometimes  sinistral.  Puget 
and  to  Alaska;  rather  common.  Very  closely  aUied  to  the  preceding 
EHsies. 

Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  278.) 

,  Upper  jaw  with  2  rows  of  teeth. 
c.  Scales  small,  firm. 

IY4«  H.Jordanl  Lockington. 

Olive  brown,  nearly  uniform;  membrane  of  dorsal  and  anal  fins 
ended  with  darker.  Body  broadly  elliptical.  Dorsal  and  ventral 
atline  equally  and  regularly  curved.  Mouth  oblique,  the  jaws  about 
veUj  the  symphyseal  knob  but  little  projecting;  gape  curved;  maxil- 
iry  broad,  reaching  to  behind  pupil,  2§  in  head;  teeth  in  2  series  in 
be  upper  jaw,  the  inner  series  small  and  distant  from  the  outer,  which 
»  considerably  enlarged  in  front;  lower  jaw  with  a  single  series  similar 
0  Uie  outer  series  in  the  upper  jaw,  but  larger.  Gill-rakers  roughish, 
KtroDg,  about  15  below  angle,  the  longest  about  half  as  long  as  eye. 
l^wer  pharyngeals  rather  narrow,  each  with  a  single  row  of  sharp 
«eth.  Eyes  large;  interorbital  space  a  narrow,  blunt,  scaly  ridge. 
Etersal  beginning  over  anterior  margin  of  pupil,  the  rays  all  simple; 
iaadal  fin  with  the  middle  rays  slightly  produced ;  anal  preceded  by  a 
l^ine;  pectoral  half  length  of  head.  Scales  of  colored  side  small,  firm, 
itrongly  ciliated,  nearly  uniform  over  head  and  body;  lower  jaw  and 
inoat  scaleless;  scales  on  blind  side  smooth.  Head  3^;  depth  2}.  D. 
^;  A.  72;  Lat.  1.  90.  L.  20  inches.  Point  Concepcion  to  Puget  Sound; 
abundant;  an  imi)ortant  food-fish. 

(XxKskington,  Scientific  Press  Supplement,  April,  1879,  i,  20;    Loekington,  Pioo. 
^- 8.  Nat.  Mus.  1879,73.) 
^  Scales  rather  large,  thin,  and  deciduous. 

^76.  H.  exllis  Jor.  &  Gilb. 

I^ale  olivaceous  brown,  with  dark  points,  forming  edgings  on  each 
'^e;  bronze  spots  sometimes  present;  fins  mostly  dusky;  dorsal  and 
^1  edged  anteriorly  with  yellowish;  ventrals  largely  yellow.  Body 
'^Oder,  compressed,  the  flesh  soft;  mouth  not  large,  very  oblique,  the 
^pe  carved;  lower  jaw  scarcely  projecting,  with  a  knob  at  symphysis; 
^viJllary  rather  narrow,  reaching  middle  of  pupil,  2§  in  length  of 
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head;  teeth  small,  slender^  close-set^  nearly  uniform;  above  in  2 
below  ill  1.  Eyes  large,  separated  by  a  sharp,  scaly  ridge;  \o^ 
advanced.  Scales  comparatively  large,  thin  and  deciduous,  c 
but  not  so  roagh  as  in  the  other  species;  those  on  blind  side  i 
less  rough.  Lateral  line  prominent.  Fins  low,  fragile;  anal  pi 
by  a  spine;  caudal  fin  long,  rather  pointed;  pectorals  small,  tt 
pectoral  little  more  than  half  length  of  head.  Gill-rakers  shoi 
der,  toothed,  9  below  angle,  the  longest  about  one- third  dian 
orbit.  Head  4;  depth  3^.  D.  78;  A.  62;  V.  6;  scales  1(>-71- 
12  inches.     A  «mall,  weak  species,  abundant  in  deep  water,  in 

m 

Francisco  to  Alaska. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  154.) 

aa.  Lateral  line  with  an  accessory  dorsal  branch ;  teeth  in  one  row ;  doraal  b 
before  eye.    {Psettichthya*  Qrd,) 

ltlY6.  P.  melanosUctas  (Grd.)  J.  &  G. 

Grayish  brown,  finely  speckled  with  darker  on  body  and  fins, 
not  very  deep,  elliptical;  mouth  rather  small,  the  maxillary  exi 
to  below  pupil,  2^  in  head;  teeth  large,  in  a  single  series  in  ea 
those  in  lower  jaw  largest ;  a  few  large  canines  in  the  front  < 
jaw.  Eyes  very  small,  separated  by  a  broad,  fiat,  scaly  space,  t 
ridge;  lower  eye  slightly  in  advance  of  upper.  Gill-rakers 
stout,  weak,  hooked  at  tip,  14  below  the  angle.  Scaler  very 
ctenoid  on  colored  side.  Lateral  line  nearly  straight,  with  a  long 
sory  dorsal  branch.  Dorsal  commencing  in  advance  of  upper  e; 
anterior  rays  elevated,  slender  and  cxserted,  the  longest  about  on< 
length  of  head.  First  ray  of  dorsal  nearly  free  from  its  mem 
Pectoral  fin  short,  2^  in  head ;  anal  fin  precededby  a  spine;  caudal 
strongly  convex.  Lower  pharyngeals  very  narrow,  each  with  oi 
of  sharp  recurved  teeth.  Head  4;  depth  2^.  D.  85 ;  A.  60;  Lat 
Puget  Sound  to  Point  Concepcion,  common. 

{Psettichthys  mclanoatictM  Girard,  Proc.  Acad.  Nat.  Sol.  Phila.  1854, 140:  Pml 
melanostictus  Giinther,  iv,  4:i^:  Pnettichthys  melanoaUotut  LockingtoQi  Proo.  U.  1 
Mus.  1879,  73.) 

456.-Pl.EUBOIiri€TH¥S  Girard. 

{Heieroproaopon  Bleeker.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 139:  type  PUurankkthy  cmmowtQSt^ 

Eyes  and  color  on  the  right  side.    Body  deep;  head  shorty  witk 

""  Girard,    Proc.  Acad.  Nat.   Sci.   Phila.  1854,  140:    type  P9eMiokU^ 
Girard.    (ferret,  iiouvidftf,  tyfiv^^  fish.) 
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»rt,  blant  snout;  mouth  small,  with  several  series  of  slender,  acute 
th,  which  are  most  developed  on  the  blind  side,  and  are  often  want- 
in  one  or  both  jaws  on  the  colored  side;  no  teeth  on  vomer  or  pala- 
3s;  lips  thick,  with  several  lengthwise  folds,  within  which  is  a  series 
short  fringes.  Lower  pharyngeals  narrow,  each  with  a  double  row 
rery  small  teeth.  Gill-rakers  wide-set,  very  short  and  weak.  Lat- 
l  line  nearly  straight,  with  a  dorsal  branch  in  our  species.  Scaler 
ill,  cycloid,  non-imbricate,  imbedded.  Dorsal  fin  anteriorly  twisted 
a  the  dorsal  ridge  toward  the  blind  side;  anal  fin  preceded  by  a 
le ;  caudal  fin  convex  behind.  Intestinal  canal  elongate.  Herbiv- 
as  species,  feeding  chiefly  on  algse.  Pacific  Ocean.  (nXeupo-^y  side; 
^,  fish.) 

lorsal  fin  beginning  on  the  level  of  the  lower  lip;  interocalar  ridge  with  blant 
or  sharpish  tubercles. 

r7.  p.  decarrens  J.  &  6. 

lolor  brownish,  usually  much  mottled  with  chocolate  and  grayish, 
»n  finely  spotted  with  brownish  on  body  and  fins.  Eyes  very  large, 
iu  head;  a  blunt  tubercle  in  front  of  upper  eye,  another  at  each  end 
the  narrow  interorbital  ridge,  the  posterior  largest,  but  usually  not 
ne-like;  two  or  three  above  the  latter  behind  the  upper  eye;  some 
eminences  above  the  opercle;  a  band  of  teeth  on  the  right  side  of 
)  lower  jaw,  similar  to  that  on  the  blind  side,  but  narrower.  Ver- 
ftl  fins  high,  the  longest  dorsal  and  anal  rays  two-thirds  the  length 
the  head.  Dorsal  beginning  very  low,  on  level  of  end  of  maxillary, 
first  nine  rays  on  the  blind  side.  Head  3§;  depth  1^.  D.  72;  A.  46 
12  inches.    Coast  of  California;  rather  common  in  deep  water. 

Pleuronichikys  ccenosvs  Lockington,  Proc.  U.  S.  Nat.  Mns.  1879,  97:  PleuronichthyB 
drituherculatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  50,  nco  Pallas;  Jordan  & 
bert,  Proc.  U.  S.  Nat.  Mus.  1880,  453.) 

Dorsal  fin  beginning  on  the  level  of  the  npper  lip. 

h.  Interocular  ridge  posteriorly  with  a  strong,  backward-directed  spine. 

V8«  P.  verticalis  Jordan  &  Gilbert. 

3olor  dark  olive  brown,  mottled  with  lighter  and  darker^  sometimes 
th  light  grayish  spots ;  middle  of  sides  often  with  a  dark  spot  ocel- 
ied  with  light  olive,  this  again  surrounded  by  darker;  Uns  light,  often 
iged  and  margined  with  reddish,  and  mottled  with  blackish.  Eyes 
•ge,  3i  in  head ;  a  tubercle  in  front  of  each  eye,  and  one  at  anterior . 
d  of  interorbital  ridge;  posterior  end  of  ridge  with  a  strong,  sharp, 
ckward  directed  spine;  a  tubercle  behind  upper  eye;  right  side  of 
irer  jaw  without  teeth.    Dorsal  and  anal  fins  lower  than  in  P.  decur-. 
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rens,  the  longest  rays  1|  length  of  the  head;  dorsal  ^  beginning  op 
site  or  slightly  below  the  premaxillary,  aboat  five  rays  being  on 
blind  side.     Head  4 ;  depth  1  J.     D.  65-72 ;  A.  4^-48.     Coast  of  C 
fornia;  not  rare. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1880,  49.) 

hh,  Ititerorbital  ridge  withont  distinct  spine. 

1 3Y9.  P.  ccenosus  Girard. 

Color  light  brown,  blotched  with  chocolate  color  and  j'ellowish,  s 
times  nearly  plain,  but  usaally  profusely  mottled;  sometimes  with 
lated  blotches,  sometimes  with  the  light  colors  replaced  by  puri)lish 
Interorbital  ridge  prominent,  bat  without  spine  or  conspicaoas  ti 
cles,  the  tubercles  of  the  other  species  being  represented  by  si 
elevations.  Vertical  fins  very  high,  the  longest  rays  of  dorsal 
anal  two-thirds  the  length  of  the  head.  A  narrow  band  of  teetl 
the  colored  side  of  the  lower  jaw.  Dorsal  fin  beginning  on  the  1 
of  the  premaxillary,  its  first  five  rays  on  the  blind  side;  candal  loi 
than  head.  Head  4^;  depth  If.  D.  68;  A.  48-50.  San  Dieg^ 
Alaska,  not  generally  common,  but  widely  distributed;  osnallj 
deep  water. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18.>4, 139:  Parophrya  ccenosus  Gttnther,  it,  4 

457.— HTPSOPSETTA  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 195:  type  Pleuronichthya  guttulatus  Grd.) 

Eyes  and  color  on  the  right  side.  Body  broad,  ovate,  rhombo 
mouth  very  small ;  teeth  slender,  equal,  acnte^  in  several  series;  I 
thick,  not  plicate.  Lateral  line  nearly  straight,  with  an  accessi 
dorsal  branch.  Scales  small,  smooth.  Dorsal  fin  beginning  on  1 
dorsal  ridge,  not  turned  to  the  blind  side;  anal  spine  present;  cam 
fin  convex.    Gill-rakers  little  developed.    (y«/'«',  deep;  v^erro,  flonnd« 

1280.  H.  irnttalata  (Grd.)  OWL— Diamond  Flounder;  *'  Turbot'' 

Brown,  with  numerous  pale-bluish  blotches  in  life^  these  disappear 
in  spirits;  blind  side  white, with  a  strong  tinge  of  yellow  along  pro 
of  head ;  fins  plain,  sometimes  with  black  specks.  Body  very  d€ 
somewhat  angulated  near  middle  of  back  and  belly;  eyes  modcn 
separated  by  a  flattish,  raised  area;  head  without  spines  or  tal 
cles ;  scales  of  opercular  region  little  developed ;  those  of  blind  8 
reduced ;  no  teeth  on  right  side  of  either  jaw.  Accessory  latml  I 
long,  half  length  of  body.  Anal  spine  small;  x^ctorals  ftbont  I 
lenglb  of  bead*,  venttala  rather  short;  caudal  peduncle  modi  dM| 
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than  lonp:^  caudal  large^  nearly  as  long  aa  head.  Head  3^;  depth  IJ. 
I>.  08;  A.  50;  Lat.  1.  95.  L.  12  inches.  A  variable  species.  Coast  of 
California;  abundant. 

(^  Pleuronichthys  guttulatna  Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 137:  PlenronerAea 
guttulatua  Gttatber,  iv,  445:  ParophrtfB  ayreti  GUnther,  iv,  456;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1864, 195:  Pkaronichthys  gaUulaiu8  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879, 
94.) 

45§.— PLEUBONECTfiS*  LioDteas. 

Plaices. 

^^J^lateasa  Cnvier:  Platichthya  and  Paropftr^^  Girard :  Lepidopsetta,  Myzopsetta,  Liopsetta, 
and  Euchalarodua  Gill:  Clidoderina  and  Pseudopleuronectes  Bleeker:  Limanda 
Gottsche :  Flesus  Moreau. ) 

C  A.rtedi ;  Linnsens  Systema  Naturie :  type  Plearonecte9  platessa  L. ) 

Eyes  and  color  on  the  right  side  (except  in  P.  stellatua^  which  is  indif- 
ferently dextral  or  sinistral).    Body  ovate,  elliptical,  compressed;  head 
moderate,  sometimes  tnbercnlate ;  mouth  small,  the  small,  narrow  max- 
illary reaching  front  of  eye  or  beyond ;  blind  side  with  one  (rarely  two) 
series  of  close-set,  conical  or  incisor-like  teeth;  colored  side  of  both 
jaws  usually  toothless.    Scales  small,  ctenoid  or  cycloid,  often  imper- 
fectly  imbricated,   sometimes    tubercular  or  obsolete.     Lateral   line 
nearly  straight,  or  more  or  less  arched  anteriorly,  simple,  or  with  an 
accessory  branch.    Gill-rakers  small,  widely  set.    Species  very  numer- 
ous in  northern  seas.    (-Xsupdvy  side;  viyztTj?,  swimmer.) 

a.  Lateral  line  with  an  accessory  dorsal  branch,  long  or  short. 
b.  Lateral  line  straight  or  with  a  slight  arch. 

c.  Scales  mostly  cycloid,  small,  imbricated.    (Parophryai  Girard.) 

1981.  P,.  vetalus  (Grd.)  J.  &  G. 

Uniform  light  olive  brown;  the  young  somewhat  spotted  with 
blackish.  Body  elongate-elliptical ;  snout  very  prominent,  much  pro- 
truding, forming  an  abrupt  angle  with  the  descending  profile;  depth 
of  head  opposite  middle  of  upper  eye  about  equalling  distance  from 
middle  of  orbit  to  snout;  eyes  large,  separated  by  a  very  narrow,  high 


*  *'  If  we  were  to  attribute  to  some  of  the  characters  the  same  generic  value  as  in 
other  PleuroneotidcBf  we  should  be  obliged  to  establish  a  genus  for  almost  every  species, 
and  to  separate  fishes  which  evidently  form  one  natural  group''  {OUnther,  iv,  438). 
The  curvature  of  the  lateral  line  is  here  subject  to  much  variation ;  the  accessory 
lateral  line,  characteristic  of  so  many  Pacific  species,  disappears  by  degrees,  while  the 
gradations  in  dentition  and  squaniation  are  so  numerous  as  to  be  apparently  useless 
for  generic  characters.  We  are  unable  to  follow  Dr.  Giinther  in  referring  to  Pleuronee- 
tm,  the  species  of  Glyptooephalus  and  Cynicogloseus,  which  seem  to  us  to  represent  a 
-well-differentiated  type. 

f  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  139:  type  Parophrys  vciulus  Girard. 
{leapa,  near  together;  o<ppviy  eyebrow;  in  aUusion  to  the  narrow  interocolar  space.) 
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ridge;  oje  large,  4}  in  head,  the  upper  with  vertical  range;  mouth  very 
small;  maxillary  not  reaching  pupil;  teeth  trenchant,  small,  and  rather 
narrow,  widened  at  tip;  about  45  teeth  on  left  side  of  lower  jaw;  few 
teeth  on  right  side  of  lower  jaw.    Accessory  lateral  line  long.     Pec- 
toral about  half  length  of  head;  caudal  truncate,  1^  in  head.    Fin  rays 
entirely  scaleless.    Scales  on  body  all  cycloid,  those  on  cheeks  often 
slightly  ciliated.    Head  3^;  depth  2}.    D.  74  to  86;  A.  54  to  68;  Lat  L 
105  (tubes).    Santa  Barbara  to  Alaska;  an  abundant  species. 

{Parophrys  vetulus  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854, 140:  PoropAryv  ««hrf«t 
GUntber,  iv,  455:  Pleuronectea  digrammus  GUnther,  iv,  445:  Parophryt  hubbardi  GiU* 
Proc.  Acad.  Nat.  Sci.  Phila,18^,  281.) 

oc.  Scales  everywhere  strongly  ctenoid,  well  imbricated.    (IsopieHa*  Lock.) 
d.  Scales  closely  imbricate ;  accessory  lateral  line  long. 

13§9.  P.  isolepis  (Lockington)  J.  &  G. 

Color  brownish,  mottled  and  blotched  with  darker.  Body  elliptical, 
much  compressed,  moderately  deep,  the  curvature  very  regular;  head 
moderate,  strongly  compressed,  the  profile  little  depressed  above  the 
eye;  eyes  rather  large;  interorbital  space  broad,  flattiah,  with  several 
series  of  scales.  Scales  on  cheeks  similar  to  those  on  body,  rather 
large,  ctenoid,  and  closely  imbricated.     Mouth  comparatively  larg^} 

maxillary  reaching  pupil,  3§  in  head;  teeth  not  large,  about  ^li^j  con- 
ical, close-set,  in  one  somewhat  irregular  series,  or  partly  in  two  series; 
those  on  colored  side  small.  Lower  pharyngeals  each  with  a  doaUe 
row  of  bluutish  teeth.  On  the  blind  side  the  scales  are  more  or  less 
ctenoid,  sometimes  smooth;  those  on  the  cheeks  weakly  ctenoid;  most 
of  the  opercle,  tiie  preopercle,  interopercle,  and  subopercle  on  bKod 
side  naked.  Lateral  line  with  a  very  slight  arch  in  front,  the  deptb  of 
which  is  less  than  one-fifth  the  length;  accessory  branch  nearly  as  hmg 
as  head.  Fins  rather  low,  mostly  covered  with  ctenoid  scales.  Head  4; 
depth  2i.  D.  88;  A.  65;  Lat.  1.  88.  L.  12  inches.  Point  Oonoq^ 
to  Puget  Sound;  rather  common  in  deep  water.  This  species  bean 
some  resembrance  to  Hippoglossoides  melanostictus, 

{Lepidopsetta  umbrosa  Lockington,  Proc.  U.  S.  Nat.  Mas.  1879,  106  (not  of  Gfairi}: 
Lepidopeetta  isolepis  Lockington,  Proc.  U.  S.  Nat.  Mos.  1880,  325.) 

dd.  Scales  loosely  imbricate ;  accessory  lateral  line  very  short. 
19§3.  P.  ischyrus  J.  <&  G. 

Light  olive  brown,  vaguely  clouded  with  light  and  dark;  flns  leddiik 
brown;  a  few  roundish  dusky  blotches  on  dorsal  and  anal;  peotonlflrf 


Lockington  MS8. :  t^pe  Lepidop«el\a  \»olqiU  LaqIl,    (/tf of,  eqoal;  ^erro^  fllMto) 
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caadal  tipped  with  dasky;  blind  side  white,  immaculate,  or  with  small 
round  nisty  spots;  left  side  of  head  sometimes  rusty  tinged.  Body 
oblong,  robust;  caudal  peduncle  rather  long;  snout  projecting;  form- 
ing an  angle  with  the  profile;  mouth  oblique,  the  chin  projecting; 

teeth  ^-j^j  narrowly  incisor-like,  bluntish,  in  a  single,  rather  close-set 

series;  maxillary  reaching  past  front  of  orbit,  5§  in  head;  eyes  large; 
interorbital  space  rather  broad,  scaly,  continuous  with  a  ridge  above 
opercle.    Head  mostly  covered  with  scales  like  those  of  the  body,  but 
smaller  and  rougher.    -Gill-rakers  feeble.     Lower  pharyngeals  each 
-with  two  rows  of  coarse  blunt  teeth.    Scales  thick  and  firm,  adherent, 
not  closely  imbricated;  those  in  front  well  apart;  all  the  scales  strongly 
ctenoid;  blind  side  with  similar  scales,  almost  as  strongly  ctenoid.   Ver- 
tical fins  mostly  scaly.     Lateral  line  conspicuous,  its  scales  less  rough 
tban  the  others;  a  distinct  short  accessory  lateral  line  on  both  sides, 
extending  to  about  the  tenth  dorsal  ray,  less  than  one-sixth  head;  aseries 
of  pores  around  lower  eye  behind.    Dorsal  beginning  over  pupil,  its  ante- 
rior rays  low;   its  highest  rays  nearly  half  length  of  head;  caudal 
large,  double  truncate;  pectoral  of  right  side  about  half  head.    Head 
3J;  depth  2.    D.  70  to  76;  A.  62  to  57;  V.  6;  Lat.l.  85.    L.  15  inches, 
Paget  Sound. 

(Parophrya  iackyrus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  276.) 
hb.  Lateral  line  with  a  strong  arch  in  front;  scales  rough.     {Lepidopseita*  Gill.) 

1984.  P.  bilineatus  (Ayres)  Gthr. 

Yellowish  brown,  with  numerous  round  pale  blotches.  Body  broadly 
ovate,  thickish;  mouth  moderate,  turned  toward  the  left  side;  teeth 
stoat,  conical,  little  compressed,  bluntish,  in  one  series,  rather  irregu- 
larly placed.  Lower  pharyngeals  broad,  with  two  rows  of  blunt  teeth. 
Oill-rakers  few,  very  short,  thick  and  weak,  without  teeth.  Snout  pro- 
jecting; eyes  large,  separated  by  a  prominent  ridge,  which,  like  the 
eheeks  and  upper  portion  of  the  opercle,  is  covered  with  rough  stellate 
scales;  lower  eye  advanced;  opercle,  subopercle,  and  interopercle  of 
left  side  scaly;  preopercle  naked.  Scales  rather  small,  mostly  ctenoid, 
not  closely  imbricated;  those  on  the  blind  side  smooth;  scales  on  the 
cheeks  and  other  parts  of  the  head  very  rough ;  scales  of  body  smoother 
and  less  closely  imbricated  anteriorly,  the  degree  of  roughness  varia- 
ble, northern  specimens  (var.  umbrosus)  being  roughest.    Lateral  line 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  195:   type  Platichthys  umhrosut  Girard  = 
JPlate$8a  biUneata  Ayres.    {XeTtido?,  scaly;  i/^erra,  flounder.) 

Bull.  Nat.  Mus.  No.  16 53 


834      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — W. 

moderately  arched  anteriorly,  with  an  accessory  dorsal  branch,  which  is 
less  than  half  length  of  head.  Height  of  arch  less  than  one-third  its 
length.  Dorsal  beginning  over  the  eye,  its  anterior  rays  low ;  caudal  con- 
vex; anal  preceded  by  a  spine;  a  concealed  spine  behind  ventrals;  rays 
of  dorsal  and  anal  all  simple;  dorsal  and  anal  somewhat  scaly;  candal 
three-fifths  length  of  head ;  pectoral  half  head.  Lower  pharyngeals 
broad,  each  with  two  rows  of  blunt  teeth.    Head  3f ;  depth  2 J.    D.80; 

A.  60;  teeth  g^^^o'  ^*^'  ^'  ^^'  ^'  ^^  inches.  San  Francisco  to  Alaska; 
abundant  northward.    A  food-fish  of  some  importance. 

(Plaieasa  hilineata  Ayrcs,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  40:  Fleuramecies  hUiMUtat 
GUnther,  iv,  444:  Lepidopsetta  hilineata  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879, 1U3: 
Platichthys  umbrosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ISTiG,  136:  Pleunntectet  urn- 
hro8us  GUnthor,  iv,  454 :  Pleuronectes  perarcuatua  Cope,  Proc.  Amer.  Phil.  See.  1873.) 

aa.  Lateral  line  without  accessory  branch. 

e.  Lateral  lino  strongly  arched  in  front ;  scales  ctenoid.    (Limanda*  Groltsche.) 

1285*  P.  ferruirinens  (Storer)  J.  &  Q.Sand  Dab, 

Brownisli  olive,  with  numerous,  irregular,  reddish  spots;  fins  simi- 
larly marked;  left  side  with  caudal  fin,  caudal  peduncle,  and  margin* 
of  dorsal  and  anal  fins  lemon  yellow.  Bodj'  ovate-elliptical,  strongly 
compressed;  teeth  small,  conical,  close-set,  in  a  single  series  on  eaeh 
side  in  each  jaw.  Snout  projecting,  forming  a  strong  angle  ahore 
upper  eye,  with  the  descending  profile.  Gill-rakers  of  moderate  length, 
very  weak,  not  toothed.  Eyes  moderate,  4J  in  head,  the  lower  slightly 
in  advance  of  upper,  separated  by  a  high,  very  narrow  ridge,  which  is 
scaled  posteriorly,  and  is  continued  backward  as  an  inconspicaoos  hnt 
rough  ridge  to  the  beginning  of  the  lateral  line.  Scales  imbricate, 
nearly  uniform,  those  on  right  side  rough-ctenoid,  those  on  left  8id« 
nearly  or  quite  smooth ;  scales  on  body  rougher  than  on  cheeks.  Cau- 
dal peduncle  short,  higher  than  long.  Dorsal  inserted  over  middle  of 
eye,  its  middle  rays  highest;  pectoral  less  than  two-fifths  lengtb  d 
head ;  caudal  fin  rounded ;  anal  spine  present.  Lateral  line  simpk, 
with  a  rather  low  arch  in  front,  the  depth  of  which  is  barely  two-fifths 
the  length.  A  concealed  spine  behind  ventrals ;  ventral  of  ooloired  ada 
partly  lateral,  the  other  wholly  so;  anal  spine  strong.  Head  4  ii 
length;  depth  2^.  D.  85;  A.  G2;  Lat^  1.  100.  Atlantic  coast^die^f 
northward. 


(Platensa  ferrurffinea  Storer,  Roport  Fish.  Mass.  1839,141:  PIoletM  fMlrvli  H.  K 
Storer,  Bost.  Journ.  Nat.  Hist,  vi,  268:  Myzopaetta  ferrnginea  Gill,  Froe.  Acad.  Haf« 

Sci.  Pbila.  1^)4,  217.) 


"Gottsche,  Wiegmann's  Archiv.  1835,  100:  type  Pleuronedm  limmnim  L-ssj 
vulgaris  Gottschc.    (Limanda,  an  ancient  name  of  X.  vulgari$;  pociiapfl  tnm  iM^^r 
a  small  bay  or  cteek.") 
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1986«  P.  asper  Pallas. 

Brown,  nearly  plain,  the  blind  side  with  tinges  of  lemon-yellow. 
Form  of  P.  bilineatits.  Teeth  small,  almost  conical,  on  both  side^  of  the 
month;  interorbital  space  narrow,  scaly;  opercle  and  preopercle  naked 
below.  Gill-rakers  very  feeble.  Pharyngeals  not  very  broad,  their  teeth 
blautish,  not  paved.  Scales  small,  wide  apart,  partly  imbedded,  eacli 
one  with  1-4  spinules,  which  are  almost  erect;  anterior  scales  with  3-4 
of  these  spinules;  jwsterior  mostly  with  1 ;  scales  of  blind  side  smoother; 
middle  rays  of  dorsal  and  anal  only  scaly.  Ko  accessory  lateral  line. 
Anal  spine  present;  twentieth  anal  ray  and  thirty-seventh  dorsal  ray 
longest;  caudal  double  truncate.  Head  3^;  depth  2.  D.  G9;  A.  53. 
Alaska  to  Kamtschatka. 

(Pleuronectes  asper  Pallas,  Zoogr.  Ross.-Asiat.  iii,  425,  1811 :  Pleuronectes  aeper  GUn- 
ther,  iv,  454:  Limanda  aspera  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  242.) 

1.98Y.  P.  beanl  (Goode)  J.  &.  G. 

Grayish,  mottled  with  darker;  a  conspicuous  black  blotch  on  the 
outer  rays  of  caudal  on  each  side.  Body  elliptical,  with  angular  out- 
lines, strongly  compressed;  head  very  short;  snout  abbreviated;  mouth 
small,  subvertical;  teeth  small,  apparently  in  two  rows,  chiefly  on  the 
blind  side  of  lower  jaw;  eyes  large,  as  long  as  mandible;  interorbital 
space  very  narrow.  Dorsal  fin  beginning  about  pupil,  its  ^  rays  long, 
wide  apart,  exserted ;  right  ventral  near  the  median  line.  Caudal  broad, 
fan-shaped.  Lateral  line  with  an  abrupt  curve,  the  length  of  which  is 
twice  its  height  and  about  equal  to  length  of  head,  its  scales  highly 
specialized;  lateral  line  on  colored  side  less  developed.  Scales  small, 
strongly  ctenoid  on  the  right  side ;  larger  and  cycloid  on  the  blind  side. 
Head  5J ;  depth  2f .  D.  64 ;  A.  63 ;  Lat.  1.  88,  27  scales  in  its  curve. 
Deep  water  off  the  Ehode  Island  coast.    {Goode.) 

(Limanda  beani  Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  473.) 

ee.  Lateral  line  withont  anterior  arcb. 

/.  Eyes  and  color  on  either  side ;  scales  coarse,  stellate;  lower  pharyngeals  broad, 
with  paved  teeth.    {Plaiichthya*  Grd.) 

1988.  P.  stellatas  Pallas.— Ca/i/omia  ^' Flounder,^ 

Dark  brown  or  nearly  black,  with  li^jhter  markings ;  fins  reddish 
brown;  dorsal  and  anal  with  four  or  five  vertical  black  bands;  caudal 
with  three  or  four  black  longitudinal  bands.  Body  broad  and  short, 
the  snout  forming  a  slight  angle  with  the  profile;  lower  jaw  projecting; 
interocular  space  rather  broad,  with  very  rough  scales.    Large  rough 


•Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856, 136 :  type  PlatUhthyt  myonw  Grd.    {nXarvi^ 
flat;  ixf^v?,  fish.) 
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8cales  at  base  of  dorsal  and  aual  rays  and  on  sides  of  head;  similai 
but  smaller  scales  scattered  over  the  body.  Lateral  line  smooth.  Fins 
without  scales ;  a  cluster  of  bony  prominences  above  opercle.    Teeth 

incisor-like,  truncate,  rather  broad,  f^^.    Lower  pharyngeals  broad, 

with  coarse,  paved  teeth.  Head  3| ;  depth  2.  D.  58 ;  A.  42.  L.  30 
inches.  San  Luis  Obispo  to  Kamschatka;  very  abundant  northward; 
one  of  the  largest  and  most  important  of  the  flounders  of  the  Pacific 
coast. 

(Pallas,  Nov.  Act.  Petropol.  1,  347:  Plaiiehthys  rugosus  Oir^Td,  U.  8.  Pac.  R.  R.  Snrr. 
Fish.  148;  Gunther,  iv,  443:  Plaiiehthys  stellatus  Lockington,  Proc.  U.  8.  Nat.  Hds. 
1879,  91.) 

ff.  Eyes  and  color  strictly  on  the  right  side. 

g.  Scales  not  imbricated,  usually  ctenoid  in  the  male,  cycloid  in  the  female ;  lower 
pharyngeals  broad,  with  paved  teeth.    (Pleuronectes,) 

1989.  P.  qaadritabercnlatns  Pallas. 

Grayish,  mottled  with  paler  and  with  round  black  spots;  fins  very 
dark«  Form  of  P.  glaber.  Mouth  very  small,  with  small,  incisor  like 
teeth,  rounded  at  tip.  Eyes  separated  by  a  narrow  ridge;  about  five 
small,  prominent,  conical,  obtuse  bony  tubercles  in  a  tow  above  the  op- 
ercle, continuous  with  the  direction  of  the  lateral  line,  which  is  straight, 
without  accessory  dorsal  branch ;  tubercle  above  opercle  largest  Scales 
small,  cycloid  in  all  specimens  examined.  Anal  spine  present.  Head 
3*j|;  depth  2.  D.  G8;  A.  50;  Lat.  1.  78.  Coasts  of  Alaska  and  Kam- 
t.sehatka. 

(Pallas,  Zoogr.  Ross.-Asiat.  iii,  423,  1811:  Parophrys  quadritubereulattu  QVLiifhtT,  \r, 
4r)(i;  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  241:  Pleuronectes  pallan  Steindachner,  Ichth. 
Boitriige,  viii,  45,  1879.) 

1990.  P.  irlaber  (Storer)  Gill. 

Grayish  brown,  mottled  with  darker  brown ;  fins  with  blackish  spots. 
l^oi\y  oblong,  ovate.  Eyes  rather  small,  separated  by  a  naked  elevated 
ridge.  Jaws  sometimes  each  with  two  distinct  rows  of  teeth;  the  inter- 
rupted outer  series  of  truncate,  close-set,  thickish  incisor-like  teeth, 
which  are  sometimes  movable;  the  inner  row  of  similar  teeth  bmm* 
widely  set  and  rather  distant  from  the  outer  row  (and  often  or  generally 
wanting);  about  20  teeth  in  outer  row  in  lower  jaw;  right  side  of  both 
jaws  toothless;  interorbital  ridge  continuous  with  a  broad,  naked, 
smoothish,  tuberculose  ridge,  which  joins  the  lateral  line.  Scales  small, 
distant,  non-imbricate,  smooth  in  the  female  and  more  or  lees  etenddin 
the  male;  those  on  blind  side  smaller.  Fins  moderate,  somewhat scatTf 
anterior  rays  of  dorsal  low ;  pectoral  a  little  more  than  half  Itead;  bsM 
of  vertical  fins  not  l\ibeTC\x\^\^.  K\i^«^uie  present.  Low:^p1iaxpvfBaii 
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separate,  broad,  with  coarse  teeth.    Head  3J;  depth  2.    D.  55;  A.  40; 
Lat.  1.  70  (pores).    L.  10  inches.    Atlantic  coast;  chiefly  northward. 

(Plute8$a  glabra  Storer,  Proo.  Bo^t.  See.  Nat.  Hist,  i,  130,  1843,  and  Fish.  Moss.  393, 
pL  31,  f.  1:  Euchalarodus  putnami  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1W64,  222— male; 
Bean,  Proc.  U.  S.  Nat.  Mas.  1878,  347:  Liopeetta  glabra  Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1864,  217.) 

lIMi.  P.  irlacialis  Pallas. 

Dark  brown,  the  fins  slotted.  Form  of  P.  glaher,  A  roughened  ridge 
above  the  cheeks  and  opercles  on  the  eyed  side.  Eyes  separated  by  a 
narrow  smooth  bony  ridge.  Scales  minute,  imbedded,  non-imbricate, 
ctenoid  in  the  males,  smooth  in  the  females;  scales  on  blind  side  sim- 
ilar^  less  developed;  scales  of  lateral  line  a  little  larger.  Teeth  col- 
ored, incisor-like,  forming  an  even  edge,  mostly  on  blind  side.  An 
anal  spine;  pectorals  short.  Head  4;  depth  2^.  D.  56;  A.  42.  Alaska 
to  Northern  Siberia. 

(PaUas,  Itin.  iii,  App.  706;  Pallas,  Zoogr.  Ross.  Asiat.  iii,  424:  Pleuronectes  gladalis 
Richardson,  Fauna,  Bor.-Amer.  Fish.  2.58;  Bean,  Proc.  U.  S.  Nat.  Mus.  1»8I,241:  Pleii- 
romeetee cicatHco9us  PaHas,  Zoogr.  Ro8s.-Asiat.  iii,  424  (^,  D.  59;  A.  36):  Pleuronectes 
frankUni  GUnther,  iv,  442,  1862  (  $,  D.  56;  A.  37). 

gg.  Scales  weU  imbricated,  strongly  ctenoid;  lower  pharyngeals  narrow,  with  conic 
teeth.    (Pseudopleuronevtea  Bleelcer.*) 

1209.  P.  americanas  Walbaum. — Winter  flounder ;  Mud  dab. 

Dark  rnsty  brown,  spotted  or  nearly  plain ;  young  olive  brown,  more 
or  less  spotted  and  blotehed  with  reddish.  l$ody  elliptical,  an  angle 
above  eye.  Head  covered  above  with  imbricated,  strongly  ctenoid  scales 
similar  to  those  on  the  body;  blind  side  of  head  nearly  naked;  inter- 
orbital  space  rather  broad,  strongly  convex,  its  width  half  eye;  the 
space  entirely  scaled;  teeth  compressed,  incisor-like,  and  widened  to- 
wards tips,  close-set,  forming  a  continuous  cutting  edge;  some  of  teeth 
often  emarginate,  sometimes  movable;  right  side  of  both  jaws  tooth- 
less. Highest  dorsal  rays  less  than  length  of  pectorals,  and  more  than 
half  length  of  head;  anal  spine  present.  Head  4  in  length;  depth  2^. 
D.  65;  A.  48;  Lat.  I.  83.    Coast  of  New  York,  northward;  abundant. 

(Walbaum,  Artedi,  Pise.  1792,  113;  Giluther  iv,  443:  Platessa  plana  Storer,  Fish. 
Mass.  373.) 

459.— GI.TPTOCEPHAI.lJS  Gottsche. 

(Grottsche,  Wiegmann's  Archiv.  18.35,  156:    type  Ghjptocephalus  saxicola  Gottsche  = 
Pleuronectes  cynoglo«8U8  L.) 

Eyes  and  color  on  the  right  side.  Body  extremely  elongate,  more 
than  twice  as  long  as  deep ;  much  compressed.    Head  very  small  and 

♦Bleeker,  Comtes  Rendns.  Acad.  Sci.  Amst.  xiii,  1862:  type  PlatesBa  plana  Storer. 
{jpev6oiy  false;  irXevpovifx^V^t  Pleuranectea.) 


ID.)  uiii. — tjTaig-juiiiiiaer. 

Grayiah  brown;  membraties  or  the  fins  witb  dark  spots 
the  colored  side  dark,  aboat  half  as  long  as  tbe  head.  Up 
about  30  teeth;  eyes  large,  separated  by  a  narrow,  scaly  rii 
aduate  to  sboulder-ginlle  for  a  short  distance  only.  Pe 
short,  not  falcate,  that  of  right  side  about  half  length  of  I 
5  in  length;  depth  2|.  D.  105  (101  to  112);  A.  95  (87  to  : 
125.  North  Atlantic,  on  both  sides;  abundant  in  deep  ^ 
ward. 

{Plarronecttt  cgnogloMiu  Linn.  Syst.  Kat.  i,  359,  175ij:  Glgptoeepkaluii 
Proc.  Acad.  Nat.  Sci.  Fbilu.  1^73,  3CL:  PUutoiuxUi  cs'Oglonua  GlintliKr 
nma-lea  elongalua  (iiluther,  iv,  450:  Collett,  Nonke  Nord-Hnva.  Exp. ! 

1SI04.  0<  zactalms  Lockington. 

Uniform  brownish,  tins  darker;  blind  side  everywhere 
dark  points.  Body  elongate;  snout  very  blunt;  interorh 
very  narrow,  scaly  ridgo;  mouth  somewhat  twisted  towai 
side;  teeth  on  both  sides  of  jaws,  broad  and  compressed, 
row,  forming  a  bluut,  continuous  edge;  abont  34  in  thi 
Eyes  very  large,  3J  in  head.  Opercle  nearly  free  from  she 
Pectoral  of  the  colored  side  falcate,  longer  than  the  heac 
twice  as  long  as  the  pectoral  of  the  blind  side.  Body  not  8 
4|;  depth  3.  D.  01  to  lOtt;  A.  70  to  ttO;  Lat.  1. 138.  L.  15  in 
of  natifnrnin:  in  doi>it  WAt4>r. 
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structure  of  the  head.    Anal  spine  obsolete,     (zwvrxo^,  dog  like  j  yliuffaa^ 
tongue.) 

1995.  O*  pacificus  Lockiugton. 

Olive  brown,  with  darker  blotches;  fins  blackish;  blind  side  more  or 
less  dusky.  Body  elongate,  elliptical;  snout  not  blunt;  interorbital 
space  a  narrow,  scaly  ridge;  eyes  large,  3  in  head;  mouth  very  small; 
teeth  large  and  very  broad,  forming  a  continuous  cutting  edge  on  blind 
side  only  of  each  jaw;  about  10  teeth  in  lower  jaw.  Opercle  above  its 
angle  wholly  adnate  to  shoulder-girdle.  Dorsal  and  anal  fins  low. 
Pectoral  fins  moderate,  that  of  the  colored  side  a  little  the  longer, 
about  two- thirds  length  of  head;  ventrals  very  small.  Body  exces- 
sively slimy  in  life.  Head  4J;  depth  3^.  D.  102;  A.  85;  Lat.  1. 140. 
Ij.  12  inches.    Alaska  to  Monterey;  abundant  in  deep  water. 

{Glyptocephalus  pacificus  Lockington,  Scientific  Press  Snppl.  i,  21,  April,  1879:  Ghjpio- 
oephalas  pacificus  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879.) 

461.— ETROPUS  Jordan  <&  Gilbert. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1881,  364 :  type  Etropus  croftaotus  J.  &  G.) 

Eyes  and  color  on  the  left  side.  Body  regularly  oval,  deep  and 
compressed.  Head  small ;  mouth  very  small,  the  teeth  close-set,  slen- 
der and  pointed,  somewhat  incurved,  mostly  on  the  blind  side;  no  teeth 
on  vomer.  Eyes  small,  separated  by  a  narrow,  scaleless  ridge;  margin 
of  preopercle  free.  Yentrals  free  from  anal,  that  of  colored  side  in- 
serted on  ridge  of  abdomen,  its  base  rather  long.  Dorsal  fin  beginning 
above  eye;  caudal  double  truncate;  anal  without  spine.  Scales  thin, 
deciduous,  ctenoid  on  left  side,  cycloid  on  blind  side.  Lateral  line 
Bim])le,  nearly  straight.  Size  small.  This  genus  is  apparently  allied 
to  Citharwhthys^  although  the  mouth  is  very  small.  (eT/>r;v,  abdomen; 
Kou^j  foot;  in  allusion  to  the  insertion  of  the  ventrals.) 

1296.  E.  crossotas  J.  &  G. 

•Light  brown,  with  some  darker  blotches;  fins  mottled  and  spotted. 
Teeth  in  lower  jaw  on  both  sides,  in  upper  on  blind  side  only.  Eyes 
large,  separated  by  a  narrow  scaleless  ridge,  which  extends  above  the 
opercle;  edge  of  preopercle  and  especially  of  opercle  on  blind  side 
fringed  with  white  cilia.  Caudal  one-foui-th  longer  than  head;  pectoral 
of  left  side  three-tiftha  head;  ventral  of  blind  side  longest,  inserted  in 
advance  of  the  other.  Head  4J;  depth  2.  D.  80;  A.  Gl;  V.  (J;  Lat.  1.  6S. 
Li.  5  inches.  Coast  of  Louisiana  and  Texas  to  Mazatlan  and  Panamaj 
locally  abundant. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  364;  1882,  — .) 
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469.— TH¥BIS  Goode. 
(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  344:  type  Tkyris pellucidiu  Goode.) 

Body  elongate,  soft,  and  translucent.  Head  very  short;  month  small, 
toothless.  Eyes  sinistral,  close  together,  the  lower  slightly  advanced. 
Pectorals  of  blind  side  smallest ;  veutrals  crowded  together  on  median 
keel  of  body,  their  bases  prolonged  on  this  keel.  Kays  simple ;  dorsal 
beginning  on  the  snout;  caudal  subsessile,  almost  confluent  with  dorsal 
and  anal.  Scales  very  thin,  easily  detached,  probably  cycloid.  Lateral 
line  well  marked,  straight.  One  species  known,  from  deep  water. 
(dopi^j  window,  from  the  translucent  body.) 

139Y.  T.  pellucldas  Goode. 

Colorless,  translucent;  three  conspicuous  dusky  longitudinal  lines  on 
left  side,  the  middle  one  faintest.    Two  streaks  on  right  side;  eye« 
black.    Body  thin,  pellucid,  divided  into  three  longitudinal  tracts  by 
depressions  at  the  bases  of  the  rows  of  interspinous  processes.    Sc;Je« 
small,  thin,  caducous.     Head  very  small;  eyes  small,  protruding,  their 
diameter  equal  to  the  interorbital  spaee  and  half  the  length  of  tlic 
snout;  mouth  small,  formed  as  in  the  soles,  the  upper  jaw  somewhat 
hook-shaped.    Dorsal  fin  beginning  in  advance  of  the  eye,  of  lonj:. 
flexible,  simple,  rays,  the  tips  of  which  are  much  exserted.    Peetorab 
inserted  far  below  lateral  line,  that  on  blind  side  as  long  as  orbit^  th€ 
other  as  long  as  snout;  ventrals  reaching  past  front  of  anal.    Head  5; 
depth  3.    D.  100;  A.  80;  P.  12  (left),  4  (right).     L.  3  inches,     (ftwfe) 
Gulf  Stream,  off'  the  coast  of  Ehode  Island.    Perhaps  a  larA'a  of  some 
species  of  which  the  mature  form  is  as  yet  unknown. 

(Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  ;144.) 

463.— IVIONOLENE  Goode. 
(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  338:  type  MonoUne  BesBilicauda  Gkiode.) 

Body  thin,  elongate;  eyes  on  the  left  side,  very  close  together,  near 
the  profile;  mouth  moderate,  the  length  of  the  maxillary  less  than  one- 
third  that  of  the  head;  teeth  minute,  in  a  single  series,  nearly  equal oi 
both  sides;  no  teeth  on  vomer  or  palatines.  Scales  rather  large,  ctmoid 
on  colored  side,  cycloid  on  blind  side.  Lateral  line  well-marked,  that 
of  colored  side  strongly  and  angularly  curved  anteriorly;  that  of  bfiail 
side  nearly  straight.  Pectoral  of  blind  side  wholly  absent;  donti 
beginning  on  the  snout,  its  rays  all  simple.  Caudal  fln  sesBile,  ataMM^ 
confluent  with  dorsal  and  anal.  Ventral  fins  normal.  6ill-iakenis*r 
feeble.    Yertebrse  43.    Deep-sea  fishes,    {tidvoq^  single;  i^Hv^^  iiBi) 
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1998.  M.  sessillcauda  Goode. 

Ashy  brown,  with  darker  brown  spots;  blind  side  whit^;  pectoral 
blackish,  with  traces  of  darker  transverse  bauds.  Body  thin,  its  thick- 
ness not  greater  than  the  diameter  of  the  eye ;  depth  7^  times  the  diame- 
ter of  the  eye  5  head  everywhere  closely  thatched  with  scales  even  to 
the  edges  of  the  lips.  Vertical  fins  mostly  scaly.  Lateral  line  on  left 
side  arched,  its  direction  peculiar,  the  curve  having  two  angles;  lateral 
line  on  blind  side  nearly  straight.  Dorsal  beginning  on  the  snout, 
^liighest  posteriorly,  its  longest  rays  half  the  head;  anal  beginning  close 
to  the  vent.  Caudal  rounded.  Pectoral  three-fourths  length  of  head. 
"Ventrals  on  the  median  line,  equal.  Head  5;  depth  2§.  D.  99  to  103; 
■JL.  79  to  84;  scales  2^92-25,  20  in  the  anterior  curve.  L.  0  inches. 
Gulf  Stream,  off  Newport,  Ehodo  Island.    {Goode.) 

(Goode,  Free.  U.  S.  Nat.  Mus.  1880,  :{3rt.) 

464.— ACHIRUS  Lac6pMe. 

Soles, 

(Lac^p^de,  Hist.  Nat.  des  Poiss.  iv,  659,  1802:  type  Pleuranectes  achiru$  1,,  =  dchirus 
fMeiatu8  Lac.  =  P/ettronecfe«  Uneatut  L.) 

Eyes  and  color  on  the  right  side.  Body  oblong,  bluntly  rounded 
anteriorly.  Head  small ;  eyes  small,  close  together,  the  upper  eye  in 
advance  of  the  lower;  mouth  small,  somewhat  turned  toward  the  colored 
side;  nasal  flax)s  present,  the  nostril  of  the  blind  side  fringed;  lip  of  the 
colored  side  fringed;  teeth  very  small,  on  blind  side  only;  gill-openings 
narrow;  the  branchiostegal  region  scaled.  Head  closel}-  scaled  every- 
where, the  scales  on  the  colored  side  similar  to  those  on  the  body,  those 
of  the  nape  and  chin  much  enlarged;  scales  on  the  blind  side  anteriorly, 
have  their  pectinations  more  or  less  produced,  forming  cirri ;  scales  of 
both  sides  extremely  rough,  extending  on  the  fins.  Lateral  line  straight, 
8imx>le;  edge  of  preopercle  covered  by  the  scales.  Dorsal  beginning 
on  the  snout,  low  in  front  and  thickly  scaled,  its  rays  divided;  anal  fin 
similar,  without  spine;  caudal  fin  free,  convex;  caudal  peduncle  very 
short  and  deep;  pectoral  fin  of  left  \side  wanting,  that  of  right  side 
small  or  obsolete;  ventral  rays  3  or  4,  the  ventral  fin  of  the  colored  side 
long,  connected  with  the  anal  by  a  membi^ane.  ((^x^tpj  without  hands; 
♦•  e,j  without  pectoral  fins.) 

a.  Pectoral  fins  both  obsolete.    (Achirus.) 

1999.  A.  llneatas  (L.)  Cuv. 

Olive  brown,  usually  with  about  6  narrow  vertical  black  cross-lines 
usually  not  broader  than  pupil  and  with  numerous  black  spots  and 
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clouds;  fins  with  dark  spots,  some  of  which  fonn  bars  parallel  with  tto 
rays;  left  side  white,  usually  more  or  less  mottled^  sometimes  barred. 
Form  oval,  the  outlines  regular.    Eyes  small,  separated  by  a  flattisli 
space  wider  than  eye.    A  concealed  spine  in  front  of  upper  eye.    Scales 
on  nape  and  chin  3  or  4  times  size  of  others.    Fins  moderate,  scaly  on 
both  sides;  caudal  about  as  long  as  head.     Head  3^;  depth  1|.    D. 
55;  A.  41 ;  Y.  4;  Lat.  1.  75.    L.  6  inches.    Atlantic  coEHt,  common  from 
Cape  Cod  southward;  ascending  rivers. 

{Pl€uronecte9  achirus  L.  Syst.  Nat.  ed.  10,  i,  268:  Pleuronecies  lineatMS  L.  Syst.  Nat 
ed.  12,  1,  458:  Achirus  mollis  Storer,  Fish.  Mass.  400:  Solea  achinu  GUnther,  iv,  476.) 

Snbsp.  brourni  (Gthr.)  J.  &  G. 

Cross-bands  broader,  as  broad  as  eye;  left  side  immaculate.     Gulf  of 
Mexico  and  southward. 

{Soha  browni  Giinther,  iv,  477.) 

465.— APHOBISTIA  Kaup. 
(Kanp,  Wiegmann's  Archiv.  1858,  106:  type  Archirus  ornatus  Lac^p^de.) 

Eyes  and  color  on  the  left  side.  Body  elongate,  lanceolate  in  o^^ 
line,  rounded  forward,  tapering  to  a  point  behind,  strongly  compressed. 
Mouth  small,  unsymmetrical,  twisted  toward  the  colored  side;  teeth 
small;  eyes  very  small,  close  together;  snout  short,  not  produced, 
with  a  hook ;  lips  conspicuous,  not  evidently  fringed ;  one  nostril  pretf- 
ent,  with  a  slight  barbel,  just  before  lower  eye.  Scales  ctenoid,  of  mod- 
erate size,  covering  the  whole  body  nearly  uniformly;  edge  of  preop- 
ercle  covered  by  the  scales;  no  lateral  line  on  either  side.  Dorsal  fin 
low,  beginning  just  behind  the  snout,  confluent  with  the  anal  aroiud 
tbe  tail;  pectoral  fins  obsolete;  ventral  fin  of  colored  side  only  pres- 
ent, not  continuous  with  the  anal.  Gill-openings  very  narrow.  Warm 
seas,    (d^ofnuj  a  dearth ;  ftrro?,  a  limb.) 

laOO.  A.  atricauda  Jor.  &  Gilb. 

Olivaceous,  with  very  distinct  dark  streaks  along  the  rows  of  scaleSi 
and  with  numerous  vertical  half- bars;  those  above  lateral  line  aliff- 
nating  with  those  below,  anteriorly,  nearly  meeting  tbem  behind;  ver- 
tical fins  black  posteriorly.  Body  oblong-lanceolate,  eompanti^S 
slender,  not  very  blunt  anteriorly.  Mouth  reaching  to  opposite  the 
eye;  lips  large;  teeth  small,  present  on  both  sides.  Scales  snudli  w^A 
smaller  on  the  head;  those  on  blind  side  similar.  Dorsal  begimiiiigot 
the  head;  ventral  well  separated  from  anal.  Head  5|;  depths  A  j 
100;  A.  80-,  Lat.  1. 105.    L.  6  inches.    San  Diego,  OaL 

(Jordan  &  Gilbert,  Ptoc.  \3 .  ^.  '&«X>.  ^xia.  \^ft,^.^ 
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1801.  A.  plagriusa  (L.)  J.  &  G. 

Dark  brown,  with  six  or  seven  obscure  darker  cross-bauds,  and 
sumerous  dark  specks  and  mottliugs,  forming  iudistiuct  stripes;  fins 
all  speckled,  the  caudal  not  darker  than  the  other  fins.  Teeth  very 
Bmall,  present  on  both  sides  of  the  jaw;  eyes  very  small,  close  together, 
the  upi>er  in  advance,  the  lower  just  above  angle  of  mouth.  Ventral 
fin  moderately  developed,  barely  reaching  anal,  to  which  it  is  connected 
l>y  a  low  membrane.  Head  5;  depth  3^.  D.  95;  A.  80;  Lat.  1.  93. 
South  Atlantic  and  Gulf  coast  to  the  West  Indies;  abundant  in  sandy 
bays. 

(FleuronecteB  plagiusa  Linn.  Syst.  Nat. :  Flagusia  plagiusa  Gill,  Cat.  Fish.  E.  coast^ 
794  :  AchirM  omatus  Lac.  iv,  659:  Aphorwiia  oinata  Gtlir.  iv,  490.) 

Order  V.-PEDICULATI. 

{The  Fediculate  Fitthes.) 

Carpal  bones  notably  elongate,  forming  a  sort  of  arm,  which  sup- 
lK)rt8  the  broad  pectorals.  Gill-openings  reduced  to  a  large  or  small 
foramen,  situated  in  or  near  the  axils,  more  or  less  posterior  to  the 
pectorals.  No  scales.  Ventral  fins  jugular,  if  present;  first  vertebrae 
united  to  the  cranium  by  a  suture;  epiotics  united  behiuil  supraocci- 
pital;  elongate  basal  pectoral  radii  reduced  in  number;  no  interclavi- 
cles;  posttemporal  broad,  flat,  simple;  superior  pharyngeals  two,  sim- 
ilar, spatnlate,  with  anterior  stem  and  transverse  blade;  basis  of 
cranium  simple.  No  air-duct  to  the  swim-bladder.  Anterior  dorsal 
reduced  to  a  few  tentacle-like,  mostly  isolated,  spines.  This  grouji  is 
considered  as  a  modifie<l  olishoot  from  Batrachoid  or  Blennioid  forms. 
(Latin  pediculatuSy  provided  with  a  little  foot  or  peduncle,  in  allusion 
to  the  peculiar  pectoral  fins.) 

{PediculaH  GUnthery  iii,  17b-m5.) 

ANALYSIS  OF  FAMILIES  OF   PEDICULATI. 

a.  Gill-openings  in  or  behind  the  lowe^  axiUof  tlio  pectorals;  moutli  large,  terminal. 
b.  Pseudobrauchim  present;   pseudobracbia  with,  two  actinosts;   bead  broad,  de« 

pressed LoPHiiDJi:,  124. 

hb.  Pseudobranchiaj  none ;  pseudobracbia  witb  three  actinosts. 

o.  Ventral  tins  developed ;  pectoral  luenibers  geuiculated,  with  elongate  pstnido- 

brachia  - ANXEXNAitiiDiE,  125  (a). 

CO,  Ventral    fins  obsolete);    pectoral    members   not    geniculate,  with  moderate 

psendobrachia CKRATiiDiE,  125  {h). 

aa.  Gill-openings  in  or  behind  the  upper  axils;  mouth  small,  usually  interior. 

Maltueid^,  12G. 
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Family  CXXIV.— LOPHIIDiE. 

(TTie  Fishing  Frogs.) 

Head  wide,  depressed,  very  large.     Body  contracted,  conical,  taper- 
ing rapidly  backward  from  the  shoulders.    Mouth  exceedingly  large^ 
terminal,  opening  into  an  enormous  stomach ;  upper  jaw  protractile; 
maxillary  without  supplementary  bone ;  lower  jaw  projecting ;  both  jaws 
with  very  strong,  unequal,  carditbrm  t^etli,  some  of  the  teeth  cauine- 
like,  most  of  them  depressible;  vomer  and  palatines  usually  with  strong 
teeth.    Gill-openings  comparatively  large,  in  the  lower  axil  of  the  pecto- 
rals.   PseudobranchifiB  present.   GiU-rakers  none.    Skin  mostly  smooth, 
naked,  with  many  dermal  flaps  about  the  head.    Spinous  dorsal  of  three 
isolated,  tentacle-like  spines  on  the  head,  and  three  smaller  cues  behind, 
which  form  a  continuous  fin ;  second  dorsal  moderate,  similar  to  the  anal; 
pectoral  members  scarcely  geniculated,  each  with  two  actinosts  and  with 
elongate  pseudobrachia;  ventrals  jugular,  I,  6,  widely  separatetl.    Py- 
loric coeca  present.    A  single  genus,  with  three  or  more  species,  living 
on  sea-bottoms;  remarkable  for  their  great  voracity. 

(Pediculati  part,  genus  Laphius  Gttnther,  iii,  178-182.) 

400. -I^OPHIUS  LiDDiBUB. 

Fishing  Frogs. 
(Art«di;  Linnaeus,  Syst.  Nat.  1758:  type  Lophius pisoatoritiB  Ij,) 

Characters  of  the  genus  included  above.    {LophiuSy  the  ancient  name 
of  L.  pi^catorittSj  from  Xo^u^y  a  crest.) 

1302.  It.  piscatorins.^Fishing'frog ;  Monk-fish;  Goose-fish;  All-moutk;  BeUmth 

fish;  Angler. 

Brownish,  mottled,  below  white;  mouth  behind  the  hyoid  bone  im- 
maculate; pectorals  and  caudal  black  at  tip;  peritoneum  black.  Body 
depressed,  tapering,  scarcely  longer  than  head.  Humeral  spine  wiA 
three  points,  of  which  the  posterior  is  the  longest.  Head  sorroonded 
with  a  fringe  of  barbels;  top  of  head,  in  young,  with  many  8troD|r 
spines.  Anterior  dorsal  spine  elongate,  fleshy  at  tip.  D.  I-I-I,  HI— 
10;  A.  9.  L.  3  feet.  North  Atlantic,  on  both  coasts;  generally  oon- 
mon,  from  North  Carolina  northward.  A  fish  of  singolar  agUnMS  d 
appearance. 

(Ltan.  Syst.  Nat. ;'  GUutber,  iii,  179:  Lophius  afnerieanus  Cav.  &  VaL  xli,  9BI.) 
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Family  CXXV  (a).— ANTENNARIID.E. 

(TJie  Frog-fishes.) 

Head  and  body  more  or  less  compressed.  Mouth  vertical  or  very 
oblique;  lower  jaw  projecting;  jaws  with  cardiform  teeth;  premaxilla- 
ries  protractile.  Gill-openings  small,  pore-like,  in  or  behind  the  lower 
axils  of  the  i)ectorals.  No  pseudobranchiie.  Skin  naked,  smooth,  or 
prickly.  Pectoral  members  forming  an  elbow-like  angle.  Pseudo- 
braehia  long,  with  three  actinosts.  Ventral  fins  present,  jugular,  near 
together.  Spinous  dorsal  of  one  to  three  separated,  tentacle-like  spines ; 
soft  dorsal  long,  larger  than  anal.  Pyloric  coeca  none.  Generac  about  5 ; 
species  nearly  40.  Inhabitants  of  tropical  seas,  "living  on  floating  sea- 
weed, and  enabled,  by  filling  the  capacious  stomach  with  air,  to  sustain 
themselves  on  the  surface  of  the  water" ;  therefore,  widely  dispersed 
by  currents  in  the  sea. 

( PedicMlafi  pt.  GUnther,  iii,  182-200.) 

a.  Head  compressed;  a  rostral  spine  or  tentacle,  followed  by  two  larger  spines;  pala> 
tine  teeth  developeil, 

hs  Dorsal  spines  disconnected Antennakius,  467. 

aa.  Head  cuboid;  a  single  rostral  spine  or  tentacle;  soft  dorsal  low.  ..Cuaunax,  408. 

407.— ANTE NNARIUS  Lac^pMe. 

(Chironectes  Cuv.) 

(Commerson;  -Lac<5pfede,  Hist.  Nat.  Poiss.  i,  421,  1793:   type  Antennarius  chironecies 
CoDimerson.) 

Body  oblong,  compressed,  very  deep  through  the  occipital  region, 
tapering  behind;  breast  tumid.  Mouth  rather  large,  more  or  less 
oblique,  or  even  vertical ;  cardiform  teeth  on  jaws,  vomer,  and  pala- 
tines. Eye  small.  Skin  smooth,  granular  or  spinous,  with  numerous 
k  fleshy  slips.  First  dorsal  spine  developed  as  a  small  rostral  tentacle; 
second  and  third  dorsal  spines  strong,  covered  with  skin,  with  nu- 
merous  fleshy  filaments;  soft  dorsal  high  and  long;  anal  short  and 
deep;  caudal  fin  rounded;  pectoral  fins  moderate,  with  a  more  or  less 
slender  wrist,  at  the  lower  posterior  angle  of  wliich  are  the  very  small 
gill-openings;  ventral  fins  well  developed.  Fantastic-looking  fishes; 
very  numerous  in  warm  seas.     (Latin  antenna^  a  feeler  or  tentacle.) 

a.  Ventral  fins  long ;  fekin  smooth  or  nearly  so ;  mouth  oblique.    (PtcrophrynoUlev*  Gill. ) 
1303.  A.  histrio  (L.)  J.  &  G.— Mouse-fish  ;  Toad-fish. 

Yellowish,  marbled  with  brown;   3  dark  bands  radiating  from  eye; 

*  Fterophrjfne  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1803,90:  typo  Chironcctes  boufjainviUei 
C.  &.  V. ;  preoccupied  as  Pterophrifnua:  Pterophrynoidcs  Gill,  Proc.  IT.  S.  Nat.  Mus. 
lc!78,  2lf>.  (Trrepovy  wing;  (ppwrj^  toad;  £z5o?,  resemblance.)  Tliis  genus  is  per- 
haps worthy  of  retention. 
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vertical  fins  barred  with  brown ;  belly  and  sides  with  small  white 
spots.  Skin  of  head  and  body,  as  well  as  dorsal  lins,  with  fleshy  lags, 
which  are  most  numerous  on  the  dorsal  spines  and  abdomen.  Wrist 
slender;  ventrals  large,  nearly  half  as  long  as  head.  Dorsal  and  anal 
with  the  posterior  rays  not  adnate  to  caudal  peduncle.  Head  2\] 
depth  1^.  D.  III-14;  A.  7;  V.  5.  Tropical  parts  of  the  AtlaDtic; 
abundant  on  our  Gulf  coast  and  occasional  northward. 

{Lophiu8  histrio  Linn.  Syst.  Nat.  ed.  10,  237:  Chironectes  Icprigatus  Gov.  Mem.  Mns. 
iii,  123:  Antennariua  mamioratus  GUnther,  iii,  1W5:  PteropHrjfne  kisirio  Gill,  Proc.  U.  8. 
Nat.  Mus.  i,  216,  1878.) 

au.  Ventral  fins  sLiort;  skin  spinous ;  mouth  vertical.    (Antennarins,) 

m 

1304.  A.  annulatus  Gill. 

Fawn-color,  lighter  below,  many  black  spots  ocellated  with  white 
both  on  the  body  and  fins;  body  with  several  pink  areas,  one  of  which 
forms  a  triangular,  saddle  in  front  of  the  dorsal  and  another  a  broad 
ring  around  the  base  of  the  caudal  fin ;  angles  of  mouth  with  a  pmk 
spot.  Mouth  large,  vertical.  First  dorsal  spine  slender  and  straiglit, 
terminating  in  three  simple  tentacles;  third  dorsal  spine  partly  im- 
bedded in  the  skin;  wrists  and  pectorals  widened;  ventrals  short 
Skin  coviBred  with  bifid  spines.    (Gill.)    Garden  Key,  Florida. 

(Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.; 

1305.  A.  plenrophttaalmns  Gill. 

Brown,  marbled  with  lighter,  and  with  scattered  black  dots;  each 
side  with  three  large  black  spots  ocellated  with  brownish;  one  on 
dorsal  near  its  base,  a  second  immediately  below  it  on  the  sides,  and  a 
third  in  the  middle  of  the  caudal  fin ;  mouth  behind  tongue  black,  witk 
yellow  lines.  Skin  covered  with  minute  bifurcated  spines.  First  dor- 
sal spine  terminating  in  a  fringed  lobe;  second  spine  longer  than  tbe 
first,  its  membmne  extending  nearly  to  the  base  of  the  third  BpM^ 
the  latter  nearly  free.    (Oill.)    Key  West,  Florida. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.) 

408.— CHAUIVAX  Lowe. 
(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339, 1846:  tyi>e  Chaunax pivtus  howe.) 

Head  very  large,  depressed,  cuboid.  Mouth  large,  sub  vertical;  jftws 
and  palate  with  cardiform  teeth.  Skin  with  minute  spines.  SpiMM 
dorsal  reduced  to  a  small  tentacle  above  the  snout;  soft  dorsal  wot 
erate,  low;  anal  short.  Muciferous  channels  conspieooas.  Atlaatii^ 
(^aova^y  one  wlio  gapes.^ 
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1 S06*  €•  pictns  Lowe. 

Bright  orange  above;  sides  rosy;  fins  vermilion.  Eostral  tentacle 
short,  pedicellate;  miiciferous  channels,  appearing  as  chain-like  rows 
of  pits.  Head  IJ:  depth  5.J.  D.  I-ll;  A.  5;  P.  11;  V.  4;  C.  7.  Deep 
sea;  taken  at  Madeira  and  oft'  the  coast  of  Khode  Island. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339,  1346;  GUnther,  iii,  200;  Goode,  Proc.  U.  S. 
Nat.  Mu6.  1880,  470.) 

Family  CXXV  (^).— CERATIIDiE. 

Head  and  body  compressed.  Mouth  terminal,  more  or  less  oblique. 
Gill-openings  small,  in  the  lower  part  of  the  axils.  No  pseadobranchiae. 
Spinous  dorsal  represented  by  one  or  more  tentacles.  Pectoral  mem- 
bers not  geuiculated,  with  short  pseudobrachia  and  three  actinosts. 
!No  ventral  fins.  Fishes  of  the  oi)en  seas,  usually  inhabiting  consid- 
erable depths;  about  6  genera  and  7  or  8  species  known.  All  are 
uniform  blackish  in  color. 

(Pedieulatij  genus  Ceraiias,  Gliuther,  iii,  205:  Ceratiidce  G\\\y  Proc.  U.  S.  Nat.  Mus. 
1878,  216.) 

a.  Month  moderate. 

h.  GiU-arclies  unarmed;  gills  2^  pairs. 
c.  Cleft  of  mouth  nearly  vertical;  skin  prickly. 

d.  Second  dorsal  spine  developed Ceratias,  469. 

dd.  Second  dorsal  spine  obsolete M a xcali as,  470. 

oc.  Cleft  of  mouth  nearly  horizontal ;  skin  smooth;  second  dorsal  spine  developed. 

Oniuodes,  471. 

hh.  Gill-arches  armed  with  dentigerous  tubercles;   gills  in  \  ^\  pairs;  skin  with 

scattered  tubercles;  second  dorsal  spine  obsolete Himantolophus,  472. 

469.— CERATIAS  Kroyer. 
(Kroyer,  Naturhist.  Tidsskrift.  2  ra?kke,  i,  639, 1844:  type  Ceratias  holboUi  Kroyer.) 

Head  and  body  much  compressed  and  elevated,  covered  with  prickly 
skin.  Mouth  wide,  its  cleft  nearly  vertical;  teeth  in  jaws  conic,  mov- 
able, of  moderate  size;  no  teeth  on  vomer  or  palatines.  Gills  2J;  gill- 
arches  unarmed.  Spinous  dorsal  reduced  to  two  spines,  one  on  the 
bead,  the  other  on  the  back,  the  basal  element  of  the  second  spine 
cxserted ;  soft  dorsal  and  anal  short ;  pectorals  very  short,  broad,  of 
about  20  rays.  Pyloric  cceca  2,  small.  Skeleton  soft,  llbrou.s.  Green- 
land.    {xsftaTsaqj  one  that  has  horns.) 

1307.  C.  holbOlll  Kroyer. 

Black.  Caudal  fin  very  long,  lanceolate,  longer  than  the  trunk  (ex- 
clusive of  head).    Cephalic  spine  reaching,  when  depressed,  beyond 
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base  of  caudal ;  membrane  behind  dorsal  and  anal  extending  nearly  to 
base  of  caudal.    D.  I,  I,  4;  A.  4;.  C.  8;  P.  19.    Greenland. 

(Kroyer,  Naturh.  Tidsskr.  1844,  G39;  GUnther,  iii,  205.) 

470.~IfIAlVCAL.IAS  Gill. 
(Gill,  Proc.  U.  S.  Nat.  Mus.  i,  227,  1878:  type  Ceratias  uramoscapus  Murray. 

General  characters  of  Ceratias j  but  with  the  spinous  dorsal  reduced  to 
a  rostral  spine,  and  two  fleshy  claviform  tubercles  behind  it.  Pectoral 
fins  narrow,  with  about  10  slender  rays.  (Latin  m^ntms, defective,  ''with 
a  quasi  diminutive  termination  to  correspond  with  CeratinsP) 

1308.  HI.  uranoscopus  (Murray)  Gill. 

Uniform  black.  Anterior  spine  of  first  dorsal  produced  in  a  long 
filament,  ending  in  a  pear-shaped  bulb,  terminating  in  a  semi-tnuis- 
parent  whitish  spot,  this  spine  originating  on  posterior  part  of  head, 
and  reaching,  when  depressed,  nearly  to  the  tip  of  tail;  far  behind  this 
are  two  short,  flesh^^  tubercles,  lying  in  a  depression  in  front  of  second 
dori^al.  Teeth  moderate,  depressible.  Skin  everywhere  with  minute, 
imbedded  conical  spines.  Eyes  very  small,  placed  high  on  the  middle 
of  the  head.  D.  1-3  or  4;  A.  4;  C.  8;  P.  10.  {Murray.)  Deep  seas; 
taken  at  Madeira  and  off  the  coast  of  Southern  New  England. 

(Ceratias  uranoscopus  Murray,  in  Wyville  Thompson,  The  Atlautic,  ii,  67,  1878;  Gill, 
1.  c.  228;  Goode.  Proc.  U.  S.  Nat.  Mus.  1880,  469.) 

471.— OIVIRODES  Ltitken. 

{Oneirodes  Ltitken,  Overs.  Kong.  Dansk.  Vidensk.  Selsk.  Forhandl.  1871,  56:  type 
Oneirod^s  eschnchtii  Lii  tk  en . ) 

Head  and  body  compressed,  oval,  covered  with  smooth  skin.  Mooth 
moderate,  almost  horizontal;  vomer  with  teeth.  Gill  arches  unarmed; 
gills  in  2.J  pairs.  Spinous  dorsal  represented  by  a  rostral  spine,  tbe 
basal  element  of  which  is  procumbent  and  subcutaneous,  and  a  seooiid 
spine  about  midway  between  the  rostral  spine  and  the  soft  don^d. 
Greenland.  (6v£tfj(oo7j<;,  dream-like,  in  allusion  to  the  small,  ahnofit 
covered,  eyes.) 

1309.  O.  eschrichtl  Liltken. 

Black;  terminal  half  of  the  bulb  of  the  cephalic  spiue  wbitiib. 
Cephalic  spine  with  a  bulbous  termination,  surmounted  by  skoder 
filaments,  in  several  transverse  rows.  Caudal  fin  shorter  than  tnuil^ 
without  head.    D.  11-4.    Deep  sea,  off  Greenland.    {OilL) 

(Liitken,  Dansk.  Vidensk.  Selsk.  Forh.  1871,  57;  Gill,  Proc.  U.  8.  K»t«  Mm  198^ 
218.) 


i 
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479.~HI]fIAIVTOL.OPHUS  Reinhardt. 

{Corynolophus  Gill.) 

(Reinhardt,  DaDsk.  Vidensk.  Selsk.  Nat.  1837,  74 :  type  Himantolophua  ffrcBnlandUnu 
Reinhardt.) 

Body  and  head  oval,  compressed.  Skin  more  or  less  prickly.  Mouth 
moderate,  the  cleft  oblique,  the  joint  of  the  mandible  below  the  eyes. 
Gills  in  ^2J  pairs;  gill-arches  armed  with  dentigerous  tubercles.  Spin- 
ous dorsal  represented  only  by  a  single  long  rostral  spine,  the  basal 
element  of  which  is  procumbent  and  subcutaneous.  Greenland,  (f/ia?, 
a  thong;  Xu<po<:^  tuft.) 

J.810*  H.  grr^nlandicns  Reinh. 

Body  oblong-oval.  Cephalic  ray  provided  with  about  11  tentacles. 
Depth  2 J.    D.  1-9;  P.  12.    Greenland.    {Gill.) 

(Reinhardt,  1.  c.  74;  GiU,  Proc.  U.  S.  Nat.  Mas.  1878,  218.) 

1311.  H.  relnliardti  LUtken. 

Body  short-oval.  Cephalic  ray  §  length  of  head,  with  about  8  ten- 
tacles. Skin  sparsely  covered  with  thorn-like  prickles.  Depth  IJ. 
D.  1-5;  P.  17.    Greenland.    {Oill.) 

(LUtken,  Kong.  Dansk.  Vidensk.  Selsk.  1878,  321:  Corynolophus  reinhardii  Gill,  1.  c. 
219.) 

Family  CXXVI.— MALtHID^. 

{The  Bat-fishes.) 

Head  very  broad  and  depressed,  the  snout  more  or  less  elevated,  the 
trunk  short  and  slender.  Mouth  not  large,  subterminal  or  inferior,  the 
lower  jaw  included;  teeth  villiform  or  cardiform.  Gill-openings  very 
small,  above  and  behind  the  axils  of  the  pectoral  fins.  Body  and  head 
covered  with  bony  tubercles  or  spines.    Spinous  dorsal  reduced  to  a 

Bmall  rostral  tentacle,  which  is  retractile  into  a  cavity  under  a  promi- 

* 

nent  process  on  the  forehead;  in  one  genus  the  rostral  tentacle  is  ob- 
solete; soft  dorsal  and  anal  fins  small  and  short;  ventrals  well  devel- 
oped; pectoral  fin  well  developed,  its  base  strongl^'^  angled,  with  long 
pseudobrachia  and  3  actinosts.  Branchiostegals  5;  no  pseudobranchise. 
Genera  3;  species  about  10;  chiefly  American. 

(Pediculali  pare;  genera  Malthe  and  Halieutcp^  GUuther,  iii,  200-205.) 

a.  Snont  produced;  teeth  on  jaws,  vomer,  and  palatines;  month  small. 

h,  Ho8tral  tentacle  present Malthe,  473. 

aa.  Snout  obtnse;  disk  orbicular. 

0.  Mouth  small;  rostral  tentacle  obsolete ;  teeth  on  vomer  and  palatines. 

Halieutichthys,  474. 
oc.  Month  wide;  rostral  tentacle  present ;  no  teeth  on  vomer  or  palatines. 

Haule.\3ts.^^  ^V 

;  Bull.  Nat.  Mus.  No.  10 54 
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4T3^]fIAI.THE  Cavier. 

Sea  Bats. 

(Cuvier,  R^gne  ADimal,  ii,  1B17:  type  Lophius  veaperiUio  L.) 

Body  stoutisli;  head  very  broad  and  depressed,  triangular  in  form, 
the  forehead  elevated  and  produced.  Month  rather  small,  sub-inferior; 
villiform  teeth  in  bands,  on  jaws,  vomer,  and  palatines.  Skin  with  con- 
ical, bony  protuberances.  Dorsal  and  anal  fins  very  small ;  rostral  ten- 
tacle present,  retractile  into  a  cavity  under  a  bony  prominence  on  the 
forehead;  veiitrals  present,  I,  5,  well  separated.  ISo  air-bladder;  no 
pyloric  coeca.  Coasts  of  America.  {fidXOrjj  a  Dame  of  some  soft-bodied 
fish.) 

1312.  M.  vespeitillo  (Linn.)  Cny.—Batfish, 

Pale  grayish  brown  above,  reddish  below.  Distance  between  the 
anterior  angles  of  orbits  much  less  than  that  between  the  posterior 
angles;  forehead  produced  in  a  sub-conical  process,  which  is  variable 
in  length  but  longer  than  in  the  other  species,  about  -^  of  total  length: 
rostral  groove  longer  than  broad.  D.  4;  A.  4.  L.  6  inches.  Atlantic 
coasts  of  America,  chiefly  southward. 

(LophiM  vespertUio  Linn.  Syst.  Nat.;  GUnther,  iii)  200.) 

Subsp.  nasnta  (Cuv.  &,  Val.)  J.  &,  G. 

Dusky  above,  with  round,  black  spots,  edged  with  whitish.  Kostral 
process  short,  about  one-thirteenth  of  the  length  of  the  body;  cavity  <rf 
rostral  tentacle  higher  than  broad;  vent  behind  middle  of  body;  width 
across  arms  about  half  length  of  body.  Head  2.  D.  4;  A.  4.  South 
Atlantic  coast  of  the  United  States. 

{Malthaa  n^isuta  and  noi<ita  Cuv.  &  Val.  xii,  452,  453:  Malthe  notata  Ltttkeo  Natmi 
Foren.  Videnak.  Meddels.  1865,  4.) 

1313.  in.  cubifrons  Rich. 

Eostral  cavity  somewhat  broader  than  high ;  distance  between  ante- 
rior angles  of  orbits  about  equal  to  that  between  the  posterior  aaglet; 
snout  not  produced  beyond  the  rostral  cavity,  but  with  a  cylindiieil 
button-like  tubercle  slightly  contracted  at  base,  i>ointiDg  obliqued  up- 
wards and  forwards;  caudal  peduncle  very  thick  and  heavy.  Hatdi; 
width  across  arms  2.  D.  4;  ^ .  4.  Coast  of  Florida;  the  origiiud  Ijpi 
said  to  have  come  from  Labrador.  Bea<;hes  a  length  of  move  tfctt  > 
foot. 

(Richards,  Yauu.  Boi.-Amer.  Fiah.  p.  103;  Ottnther,  iii,  803.) 
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474.  HAI.IEUTICHTHT8  Poey. 
(Poey,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  89:  type  Halifutichthys  retioulatus  Poey.) 

Disk  suborbicular,  aboat  as  long  as  the  rest  of  the  body  (including 
caudal  fin) ;  forehead  with  a  transverse  bony  ridge,  the  cavity  beneath 
it  being  without  a  tentacle;  mouth  rather  small,  inferior,  the  lower  jaw 
nearly  semicircular;  teeth  fine,  on  jaws  and  palate.  Dorsal  and  anal 
fins  with  four  rays  each.     (ciAceynyc,  fisher;  Ix^u':,  fish.) 

1314.  H.  aculeatus  (Mitch.)  Goode. 

Color  gray,  reticulated  with  blackish;  caudal  with  three  blackish 
bands.  Disk  longer  than  wide  and  somewhat  narrowed  anteriorly; 
ridges  armed  with  simple  spines;  five  bicuspid  spines  on  each  lateral 
margin  of  the  disk,  and  between  them  smaller,  simple  ones;  five  spines 
forming  a  pentagon  before  interorbital  area;  one  over  each  orbit,  and 
4  on  a  ridge  behind  each  orbit.  D.  4;  A.  4.  (OilL)  Cuba  to  Southern 
Florida. 

(Lophias  aculeatus  Mitch.  Amer.  Monthly  Mag.  ii,  325, 1818:  Halieutichthys  reOculatM 
Poey  MSS.,  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  91;  Goode,  Proc.  U.  S.  Nat.  Mus. 
u,  109,  1879.) 

475.  IIAE«I£UT^A  Cavier  <&  Valenciennes. 

(Cnvier  &  Valenciennes,  Hist.  Nat.  Poiss.  xii,  455, 1837:  type  Lophius  stelkUiu  Wahl.) 

Head  very  large,  broad,  depressed,  its  outline  nearly  circular;  cleft 
of  the  mouth  wide,  horizontal;  jaws  with  small  cardiform  teeth;  no 
teeth  on  vomer  or  palatines.  Skin  everywhere  covered  with  small,  stel- 
late spines.  Forehead  with  a  transverse  bony  ridge,  beneath  which  is 
a  tentacle,  retractile  into  a  cavity,  the  only  rudiment  of  the  spinous 
dorsal  fin ;  soft  dorsal  and  anal  very  short,  far  back.  Gills  2^,  the 
anterior  gill-arch  without  laminae.  Branchiostegals  6;  vertebrae  17, 
Warm  seas.    {dXteuTrj^j  one  who  fishes.) 

1815.  II.  sentlcosa  Goode. 

Beddish  gray,  whitish  below.  Disk  orbicular,  nearly  as  broad  as 
long,  its  outlines  prolonged  on  each  side  in  a  strong  spine,  armed  at  tip 
with  a  group  of  spinelets;  skin  above  with  numeious  stout,  conical  stel- 
lated spines,  largest  posteriorly ;  a  marginal  series  of  close-set  spines, 
beside^s  5  to  7  on  each  carpal  peduncle;  outside  of  the  marginal  spines 
is  a  row  of  5  depressed,  knife-like  spines,  each  with  a  crown  of  three 
spinelets;  these  two  rows  of  marginal  spines  coalescing  on  the  front 
edge  of  disk  forming  a  bristling  row,  pointing  in  different  direc- 
tions; small  stellate  prickles  in  the  interspaces  of  the  larger  spines 
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and  on  the  ventral  sarface.  Snout  somewhat  projecting,  with  three 
multifid  spines;  a  ridge  armed  with  spines  across  front  of  eyes  over 
top  of  snout;  four  of  these  spines  larger  than  others;  rostral  tentacle 
club-shaped,  trilobate  at  tip ;  width  of  mouth  equal  to  distance  between 
centers  of  eyes.  Head  2 J;  width  of  disk  2.  D.  1-6;  A.  4;  C.  8;  P. 
14;  V.  5.    Deep  water  off  southern  New  England.    {Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880, 467.) 

Obder  W.-PLECTOGNATHI. 

{The  Plectognaths.) 

Scapula  suspended  to  the  cranium  by  a  posttemporal ;  premaxillaries 
usually  coossified  with  the  maxillaries  behind,  and  the  dentary  booes 
with  the  articular;  pharyngeal  bones  distinct;  posttemporal  coossified 
with  the  epiotic  and  undivided ;  interoperculum  a  slender  rod ;  superior 
pharyngeals la\ninar,  usually  vertical  and  transverse;  skin  with  roogb 
scales  or  covered  with  shields  or  spines,  sometimes  naked;  skeleton 
incompletely  ossified,  the  vertebrae  in  small  number;  ventral  fins  re- 
duced to  a  single  spine  or  wanting;  air-bladder  without  pneumatic  duct 
This  group  is  a  modified  offshoot  from  Acanthopteri^  its  nearest  rela- 
tives being  the  Chcctodontidce  and  the  Acanthurid€B.  {isiexTu^^  braidedor 
l)laited;  pa7?o?,jaw.) 

{Plectognathi  GUnther,  viii,  207-320.) 

ANALYSIS  OF  FAMILIES  OF  PLECTOGNATHI. 

a.  Jaws  with  distiDct  teetli. 
5.  Ventral  fins  obsftlete. 
c.  Teeth  narrow ;  body  with  an  immovable  carapace  of  hexagonal  platei;  i* 

spinous  doi*sal OstraciidjE,  12?. 

CO,  Teeth  incisor-like ;  body  with  scales  or  movable  plates;  spinous  dorsal  pretest 

Baustidjc,  1& 
CM,  Jaws  each  modified  into  a  sort  of  beak,  withont  distinct  teeth;  no  spinoiu  doml* 

d.  Body  little  compressed;  vertical  fins  distinct Tbtrodontedjb,  1^ 

dd.  Body  much  compressed ;  vertical  fins  more  or  less  conflnent  aronnd  the  tiiL 

OBTHAQOBiacrm^  t^ 

Family  CXXVIL— OSTRACIID-^. 

{The  Trunk-fishes.) 

Body  short,  cuboid,  triqnetroas  or  pentagonal,  covered  by  a  ciltpM 
formed  of  firmly  united  six-sided  plates,  the  jaws,  bases  of  the  iB%  ^ 
caudal  peduncle  free  and  covered  by  smooth  skin.  Moutli  smaD;  €iek 
jaw  with  a  smgle  &^n^  of  long,  narrow  teetlu    6ill-4q^eafaif  aaas^T 
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ertical  slit,  below  aud  behind  the  eye.  Dorsal  fin  single,  short,  with- 
at  spine;  anal  short,  similar  to  dorsal;  caudal  rounded;  no  ventral 
QS;  vertebr®  14,  the  anterior  elongate,  the  last  five  extremely  short; 
o  ribs.  Genera  two;  species  alwut  20;  chiefly  of  the  tropical  seas. 
The  locomotion  of  the  trunk-fishes  is  very  peculiar.  The  propell- 
ig  force  ,is  exerted  by  the  dorsal  and  anal  fins,  which  have  a  half 
)tary,  sculling  motion,  resembling  that  of  a  screw-propeller;  the-cau- 
Etl  fin  acts  as  a  rudder,  save  when  it  is  needed  for  unusually  rapid 
vimmiug,  when  it  is  used  as  in  other  fishes;  the  chief  function  of  the 
road  pectorals  seems  to  be  that  of  forming  a  current  of  water  through 
le  gills,  thus  aiding  respiration,  which  would  otherwise  be  difficult  on 
3COunt  of  the  narrowness  and  inflexibility  of  the  branchial  apertures. 
7hen  taken  from  the  water,  one  of  these  fishes  will  live  for  two  or 
iree  hours,  all  the  time  solemnly  fanning  its  gills,  and  when  restored 
>  its  native  element  seems  none  the  worse  for  its  experience,  except 
lat,  on  account  of  the  air  absorbed,  it  cannot  at  once  sink  to  the  bot- 
>m''  (Ooode). 

{Sclerodermi,  group  Oatracioniinay  Gfintber,  viii,  255-268.) 

Carapace  forming  a  continuous  bridge  behind  anal  fin;  ventral  surface  not  cari- 
nated Ostbacium,  475. 

470.— OSTRACIUlfl  Linnaeus. 
Osfracionj  Artedi;  LinnsDus  Syst.  Nat.  x,  3:{0,  1758:  type  Oatracion  cubicus  LinuoBUs.) 

Trunk-fishes  with  trigonal,  tetragonal,  or  pentagonal  carapace,  the 
entral  surface  never  carinated;  carapace  closed  behind  the  anal  fin. 
'emperate  and  tropical  seas;  the  trigonal  species  confined  to  the  west- 
m  Atlantic.  {StTrpdxwv^  diminutive  of  6<TTpdxov^  any  hard  object,  like  the 
hell  of  a  mollusk.) 

.  Body  tbree-angled.     {Lactophrya  BvrsLmson,) 
b.  No  supraocular  spine. 

816.  O.  trigronum  h'mn.^Trunk-fiah, 

Uniform  brown,  with  nu^lerous  irregularly  grouped  whitish  spots, 
lost  abundant  on  caudal  peduncle;  young  specimens  with  a  black 
lotch  on  sides  behind  gill-openiugs.  Body  three-angled;  no  spine 
efore  eyes.  Each  ventral  ridge  with  a  large,  flat  spine;  dorsal  ridge 
igh  and  sharply  compressed,  descending  rather  rapidly  forward  and 
nding  opposite  posterior  margin  of  orbit;  carapace  open  behind  the 
:orsal  fin.  Head  4  in  length;  height  of  sides  2.  D.  10;  A.  10.  West 
ndies;  occasional  on  our  coast  southward. 

(Linuffius,  Syst.  Nat.  z,  330,  1758;  GUntber,  yiii,  256;  Goode,  Proc.  U.  S.  Nat.  Mas. 
B79y  276 :  Ladophrya  tHgonua  Poey,  Mem.  Hist.  Nat.  Cuba,  W,  ^^  \^V.^ 
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hb.  Supraocular  spines  present,  strong,  directed  forward.    {Aoaniho»tracium  Bleeker.) 

18 17.  O.  quadricorne  Jj,— Cow-fish;  Cuckold. 

Color  brown,  yellow,  blue,  or  green,  with  irregular  blue  blotches;  the 
centers  of  the  scutes  often  lighter  than  the  margins.  Carapace  trigonal; 
adults  with  a  broad  low  ridge  on  each  side  of  the  back,  the  dorsal  ridge 
more  elevated  than  in  the  young,  which  are  somewhat  tetragonal  Yen- 
tral  surface  nearly  flat;  angles  of  body  carinate;  a  stout  spine  directed 
forwards  over  each  eye;  abdominal  spines  flat,  directed  backward;  me- 
dian dorsal  spine  seldom  present,  never  persistent;  bridges  behind  dor- 
sal and  anal  each  ending  in  a  flat  spine;  under  side  of  caudal  pedanele 
with  a  free  plate;  carapace  closed  behind  dorsal  fln.  Head  4};  depth 
2^.  D.  10;  A.  10.  Tropical  parts  of  the  Atlantic;  common  on  oar  coast 
southward. 

(Linnaeus,  Syst.  Nat.  x,  331,  1758;  Gunther  viii,  257;  Goode,  Proc.  U.  S.  Nat,  Mas. 
Ib79,  278.) 

Family  CXXVIIL— BALISTID^. 

{The  Trigger  fishes.) 

Body  oblong,  or  ovate,  more  or  less  compressed,  covered  with  rough 
scales  or  scutes  of  varying  structure,  the  scutes  not  forming  a  carapace. 
Mouth  small,  terminal,  low;  jaws  short,  each  with  one  or  more  series  of 
separate  incisor-like  teeth ;  eye  near  the  occiput ;  preorbital  very  deep. 
Gill-openings  small,  slit-like,  above  or  in  front  of  the  pectoral  fins. 
Dorsal  fins  two,  the  anterior  of  one  to  three  spines,  the  first  spine  high- 
est; second  dorsal  remote  from  the  first,  of  many  soft  rays;  caudaifin 
rounded  or  forked;  ventral  fins  wanting,  their  place  sometimes  ooca- 
pied  by  a  single  spine  at  the  end  of  the  very  long,  usually  movable, 
pubic  bone.  Genera  about  8;  species  about  100.  Carnivorous  fishes; 
inhabitants  of  the  warm  seas. 

{BalislidaSj  groap  Balistinaf  Giintber,  viii,  211-255.) 
a.  Dorsal  spines  three ;  body  covered  with  thick  scales  or  plates.     (BalitHmm,) 

aa.  Dorsal  spine  single  or  foUo wed  by  a  rudiment;  skin  with  minute,  xoughseafci' 
{MonacanthincB, ) 
h.  Ventral  spine  present;  gill-slit  short,  nearly  vertical;  anal  rays  about dO. 

MOKACAKTH178»4A 

hb.  Ventral  spine  obsolete;  gill-slit  long,  oblique;  aoal  rays  about  40  to  50. 

477.— BALISTES  Linutsus. 
Trigger-fishes. 
(Artedi;  Linn»via,  ^ye\«u\ai'^«A?Qx«^,  1758:  type  Balittee  V0Mn9 1«.) 

Body  compTQB^^d^  e^\eii^  m>(Xi  XXiv^^^u^gcL  wdsa  w  gMii.  Bitt 
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jaws  with  incisor-like  teeth,  usually  four  on  each  side,  in  each  jaw. 
First  dorsal  of  three  spines,  the  anterior  of  which  is  much  the  largest 
(the  third  rarely  minute  or  obsolete);  second  dorsal  and  anal  rather 
long,  similar  to  each  other,  often  falcate  or  filamentous  in  front;  caudal 
fin  usually  rounded,  with  the  outer  rays  produced;  pelvic  bone  very 
long,  with  a  blunt,  usually  movable  spine  at  its  end;  no  barbels; 
branchiostegals  6;  vertebrae  7  + 10.  Species  very  numerous  in  the 
tropical  seas.    (/9SA5,  to  shoot.) 

a.  Caadal  pe«lancle  compressed ;  teeth  white,  nneven,  more  or  less  notched ;  cheeks 
without  naked  stripes;  larger  bony  plates  behind  gUl-opening. 
h,  A  groove  in  front  of  the  eye;  tail  without  spines  or  tubercles.    (BalUtea.) 

1818.  B.  vetulus  L. 

Two  curved,  bluish,  dark-edged  bands  on  the  side  of  the  head,  the 
lower  from  the  angle  of  the  mouth  towards  the  throat,  the  upper  from 
above  the  snout  to  the  root  of  the  pectoral;  a  black  light-edged  line, 
similarly  curved  below  the  eye;  several  other  similar  lines  radiating 
from  the  eye;  caudal  fin  margined  above  and  below  with  bluish,  and 
with  an  intra-marginal  bluish  band ;  dorsal  and  anal  fins  with  trans- 
verse bluish  bands ;  young  with  some  irregular  oblique  black  lines  fol- 
lowing the  rows  of  scales.  Scales  on  head  much  smaller  and  more 
crowded  than  those  on  body;  third  dorsal  spine  shorter  and  weaker 
than  second;  caudal  fin  widely  forked,  the  lobes  filamentous  and  about 
equal.  Head  3;  depth  1|.  D.  111-29;  A.  27;  Lat.  1. 63.  Tropical  parts 
of  the  Atlantic;  occasional  on  our  coast. 

(Linn.  Syst.  Nat. ;  Giinther,  viii,  215.) 
18 19*  B*  capriscus  Gmelin. — Leather-jacket 

Uniform  brownish;  second  dorsal  and  anal  chequered  or  marked 
with  interrupted  longitudinal  brown  lines;  caadal  mottled;  young 
with  numerous  small  dark-brown  dots.  Third  dorsal  spine  shorter  but 
stouter  than  the  second;  plates  on  head  similar  to  those  on  the  body; 
caudal  lobes  produced  in  the  adult;  soft  dorsal  high,  its  longest  rays 
li  in  head.  Head  3J;  depth  If.  D.  III-27;  A.  25;  Lat.  1.  51  to  67 
(62  in  specimens  from  Italy);  about  3o  scales  in  an  oblique  series  from 
vent  upward  and  forward.  Warm  seas;  occasional  northward;  com- 
mon on  our  Gulf  coast  and  in  the  Mediterranean. 

(Gmelin,  Syst.  Nat.  i,  1471, 1788;  GUnther,  viii,  217:  Balistes  fuligitiosua  Dekay,  New 
York  Fauna,  Fish.  1842,  339.) 

1890.  B.  poweli  Cope. 

Ashy  above,  pale  below;  sides  everywhere  with  series  of  longitudi- 
nally oval  azure  spots;  dorsal  and  anal  fins  marked  m^  ^ec^siSl^^  \S^^ 
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spots.  Form  elevated,  profile  convex;  scales  without  promioent  spioes; 
two  or  three  scapular  plates;  first  dorsal  spine  rugose,  1^  in  miuzle; 
third  dorsal  spine  well  developed.  Head  3^  in  total  length;  depth  1}; 
D.  III-26;  A.  22.  {Cope.)  Newport,  Rhode  Island;  a  doubtful  species 
(probably  strayed  from  the  West  Indies). 

(Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  1870,  120.) 

478.~]fIONACAlVTHirS  Covier. 
(Cuvier,  R^gne  Animal,  ii,  1817:  type  Monacantkus  chinenHa  Cnvier.) 

Body  short  and  deep,  very  strongly  compressed,  covered  with  minnte^ 
rough  scales.  Mouth  very  small ;  upper  jaw  with  a  double  series  of 
incisor-like  teeth,  usually  six  in  the  outer  and  four  in  the  inner  series; 
lower  jaw  with  about  six  incisors  in  a  single  series ;  teeth  conniveot, 
unequal;  gill-opening  a  small  slit,  shorter  than  the  eye,  nearly  vertieal, 
below  the  posterior  part  of  the  eye,  and  just  in  front  of  upper  edge  of 
pectoral.  Dorsal  spine  large  or  small ;  second  dorsal  and  anal  fins  simi- 
lar to  each  other,  of  about  30  rays  each;  caudal  fin  moderate,  rounded;  « 
pelvic  bone  with  a  blunt  spine;  the  bone  connected  by  a  movable  flap 
of  varying  size;  side  of  tail  often  with  a  patch  of  spines,  especially  in 
the  males;  no  barbe].  Vertebrae  7  +  11  to  14.  Species  very  numeroos 
in  warm  seas,    (/xovo?,  one;  SxavOa,  spine.) 

a.  Ventral  spine  movable;  dorsal  spine  with  retrorse  barbs. 

h.  Abdominal   flap   greatly  developed,  extending   beyond   the  ventral  spioe. 
(  Manacanthus.) 

1391.  HI.  occldentalis  GUntber. 

Brownish,  mottled  with  lighter;  a  broad  brown  band  across  the 
middle  of  the  ventral  flap.  Scales  very  small,  without  median  cre«t 
Spines  becoming  longer  on  caudal  peduncle,  which  has  in  additioo  2 
or  3  pairs  of  strong  spines  curved  forward,  these  prominent  only  in 
adults;  ventral  flap  longer  than  head,  about  i  length  of  body.  Scales 
on  ventral  flap  developed  as  flat  plates,  with  their  flree  margins  pecti- 
nate. Snout  pointed,  the  upper  profile  concave.  Dorsal  spine  strongf 
nearly  as  long  as  head,  armed  behind  with  2  rows  of  retrorae  barte; 
ventral  spine  small,  rough.  Head  3};  depth  IJ.  D.  1-30;  A.  dOl 
West  Indies;  occasional  on  our  southern  coasts. 

(GUntber,  viii,  237.) 

hh.  Abdominal  flap  moderate,  not  extending  beyond  the  pelvic  ^iDflC    {SkfkmitUfit* 
Gill.) 

1322.  HI.  broccus  (Mitch.)  'Dek-^Fool-fish;  Fite-JUh, 

Dull-greenish,   mottled   with   darker;   fins   olivaoeoiis,   aomewktl 

*  Gill,   PruG.  Acad,  lilal.  ^c\.  ^\i\W  VB6i,  78 :  type  Monaeamikiu  m^it         ^ 
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blotched.  Body  rather  deep.  Jaws  subeqoal;  eyes  large,  more  than 
i  length  of  snont.  Gill-opening  about  as  long  as  eye,  separated  from 
the  eye  by  an  interspace  nearly  equal  to  its  length.  Anterior  profile 
slightly  concave.  Dorsal  spine  somewhat  shorter  than  snout,  inserted 
above  posterior  part  of  eye,  stout,  rough,  armed  behind  with  2  rows  of 
retrorse  barbs.  First  ray  of  soft  dorsal  said  to  be  sometimes  filament- 
ous (not  so  in  our  specimens);  pectorals  small.  Pelvic  bone  long,  end- 
ing in  a  short,  blunt,  movable  spine,  beyond  which  the  abdominal  flap 
does  not  extend;  length  of  free  edge  of  flap  when  expanded  not  greater 
than  diameter  of  eye.  Scales  minute,  each  with  a  crest  of  about  3 
prickles,  those  on  caudal  peduncle  villous,  those  on  the  ventral  flap 
larger,  elongate;  no  naked  areas;  do  recurved  spines  on  tail.  Head 
af ;  depth  If.  D.  1-32;  A.  32.  L.  6  inches.  Cape  Cod  to  Tropical 
Seas;  abundant  on  our  South  Atlantic  coast. 

(Balistes  hroccua  Mitch.  Trans.  Lit.  &  Phil.  Soc.  i,  467,  1815:  Monaoanthus  hroccus, 
maMachusettensiSf  and  setifer  Dek.  N.  Y.  Fauna,  Fish.  1842,  'J35-337:  Monacanthus  maa- 
nackusetteiisiB  Storer,  Fish.  Mass.  425:  Monacanthvs  setifer  (in  part)  Gtlnther,  viii,  240: 
SiephanolepiB  setifer  Gill.) 

1398.  HI.  davidsoni  Cope. 

Brown,  with  5  longitudinal  bands  with  pale  centres,  the  upper  and 
lower  forming  3  dark  blotches  at  the  base  of  dorsal  and  anal;  head 
unspotted;  caudal  with  a  brown  cross-band.  Scales  with  3  scutes  on 
a  common  base;  longer,  slender,  recurved  spines  on  tail,  in  2  clusters 
of  3  each;  sides  with  slender  scattered  filaments.  Dorsal  spine  with 
strong  teeth,  its  height  one-half  depth  of  body.  Pelvic  plate  elongate, 
spinous  all  around.    Depth  2|.    D.  1-30;  A.  28.    Florida  Eeef.    {Cope.) 

(Cop6,  Traus.  Anier.  Phil.  Soc.  Phila.  xiv,  476. 1870.) 

1394.  in.  spilonotus  Cope. 

Light-brown;  some  longitudinal  lines  just  below  the  dorsal  fin,  the 
median  developing  a  dark  si>ot  below  the  middle  of  the  soft  dorsal. 
Scales  each  supporting  a  pedicle,  whose  summit  divides  into  4  or  5  rad- 
iating spines.  Body  elongate;  outline  of  front  straight.  Dorsal  spine 
long,  with  simple  teeth,  4 J  in  length  of  body;  dorsal  and  anal  fins  me- 
dially elevated ;  no  brush  or  spines  on  caudal  peduncle.  Pelvic  shield 
elongate,  spinous  all  around,  the  movable  portion  present.  Depth  2^; 
D.  1-32;  A.  31.    Gulf  of  Mexico.    {Cope,) 

(Cope,  Trans.  Amcr.  Phil.  Soc.  Phila.  xiv,  476,  1870.) 
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aa.  Ventral  spintt  fixed;  dorsal  spine  weak,  without  barbs;  abdominal  flap  moderate. 
(Cantherinea*  Swainson.) 

1825.  HI.  pallas  Ranz. 

Coloration  variable,  generally  with  a  whitish  spot  behind  the  last 
dorsal  ray.  Body  moderately  elevated.  Snoat  moderately  produced, 
with  the  upper  profile  slightly  concave.  Posterior  margin  of  eye  di- 
rectly above  axil.  Adults  with  two  pairs  of  strong  recurved  spines 
on  each  side  of  tail;  caudal  short.  Dorsal  spine  nearly  straight,  rather 
shorter  than  head,  without  barbs,  situated  above  the  front  of  eye.  Skin 
with  a  velvety  appearance;  the  scales  minute.  Depth  about  2.  D.  I- 
35;  A.  31.    (Gunther.)    Tropical  Seas,  north  to  Southern  Florida. 

(Ranzani,  Nov.  Comm.  Act.  Sci.  Inst.  Bonon.  y,  4, 1842:  f  Moiuicanthu9  pardalit  Riip- 
pell,  N.  W.  Fish.  1855,  57:  Manacanlhus  pardalii  Giinther,  viii,  230.) 

479.— AliVTERA  Cuvier. 

File-fishes. 

(Cnvier,  Rt^gne  Anira.  ed.  %  ii,  829,  1829:  type  BalUtes  monooero%  Osbeck.) 

Body  oblong  or  rather  elongate,  strongly  compressed,  covered  with 
minute,  rough  scales.  Mouth  and  teeth  essentially  as  in  MonacanUirti^ 
but  the  lower  jaw  more  i)rojecting,  so  that  the  lower  teeth  are  directed 
obliquely  upward  and  backward.  Gill-opening  an  oblique  slit,  longer 
than  eye,  situated  below  and  in  advance  of  eye,  its  posterior  end  be- 
hind base  of  pectorals.  Pelvic  bone  long,  falcate,  movable  under  the 
skin,  without  spine  at  its  extremity.  Dorsal  spine  small,  inserted  over 
the  eye,  rough,  but  without  barbs;  soft  dorsal  and  anal  long,  each  of 
36-50  rays;  caudal  fin  convex;  pectorals  small.  Species  numerous. 
(I^AowToc,  unwashed.) 

1336.  A.  schCBpffi  cWalb.)  Goode. 

Dull-greenish,  marbled  with  lighter  and  darker;  lower  lip  dusky. 
Eye  small,  about  4  in  snout.  Gill-slit  nearly  twice  ^  long  as  eje,  its 
upper  posterior  edge  nearly  under  the  middle  of  the  eye.  Pectoral  fins 
scarcely  half  longer  than  eye.  Dorsal  spine  slender;  dorsal  and  anal 
fins  low;  caudal  very  long  in  the  young,  becoming  shorter  in  the 
adult.  Scales  minute,  shagreen-like,  uniform  over  the  body.  Head 
3§  in  length;  depth  2^.  D.  1-36;  A.  38.  L.  16  inches.  Gape  Cod  to 
West  Indies;  abundant  southward. 

(Baliates  acJiccpffl  Walbanm,  Artedi,  Pise.  1792,  461:  BaJUtei  aurantUums  IGtehili, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  468,  1815  (adnlt):  Alutera  eutpieamda  JMlmj^  Keir 
York  Fauna,  Fish.  1842,  338  (young):  Cerataoanthua  auranUaeua  Gill  (adnlt).) 


*  Swainson,  Class.  ¥is\i.  etc.  \\,^27, 1839:  type  Cantherinea  ntttuhu  Swaiaaoa: 
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1897.  A.  scripta  (Osbeck)  Bleeker. 

Head  and  body  with  irregular  blue  spots  and  lines,  and  small,  round 
black  spots.  Skin  finely  velvety.  Body  oblong,  its  depth  equal  to  dis- 
tance fix)m  snout  to  posterior  margin  of  orbit.  Snout  produced,  the 
upi)er  profile  concave.  Dorsal  spine  very  feeble,  above  middle  of  orbit. 
Part  of  gill-opening  in  advance  of  orbit  Pectoral  fin  inserted  below 
orbit;  caudal  elongate,  about  as  long  as  head;  dorsal  and  anal  low. 
Depth  3.  D.  46;  A.  50.  {OUnther.)  Tropical  seas;  occasionally  north 
to  South  Carolina. 

(^Balisi€€  8criptua  Osbeck,  Itin.  i,  144,  1771:  Monaoanthus  9criptus  Gtinther,  viii,  252.) 

Family  CXXIX.— TETRODONTIDiE. 

{The  Puffers.) 

Body  oblong  or  elongate,  usually  little  compressed,  and  sometimes 
very  broad;  belly  capable  of  great  inflation;  skin  scaleless,  usually 
more  or  less  prickly,  sometimes  with  strong  spines.  Teeth  in  each  jaw 
wholly  confluent,  forming  a  sort  of  beak  which  in  each  jaw  is  some- 
times divided  by  a  median  suture;  lips  full;  nostrils  various.  Fins  of 
soft  rays  only ;  dorsal  flu  posterior,  opposite  and  similar  to  the  anal; 
caudal  fln  distinct;  no  ventral  fins;  pectoral  fin  short  and  broad,  its 
upper  rays  longest.  Pelvic  bone  undeveloped.  Gill-opening^  small, 
close  in  front  of  the  pectorals;  air-bladder  i>re8ent.  Genera  about  10; 
species  80;  inhabiting  warm  seas;  noted  for  their  habit  of  filling  the 
stomach  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
greater  than  the  length  of  the  body. 

(G^mnodontea,  group  Tetrodontina  Gilnther,  viii,  270-316.) 

a.  Both  jaws  divided  by  a  median  sntare.    (  Tetrodantinee.) 
b.  Nostril  on  each  side  a  single  tube,  with  two  openings. 

0,  Dorsal  and  anal  falcate,  of  12  to  15  rays  each Lagocephalus,  480. 

cc.  Dorsal  and  anal  of  6  to  8  rays  each Tetrodon,  481. 

aa.  Both  jaws  entire,  withont  median  suture.    (Diodontinoi,) 

d.  Spines  very  small,  flexible,  bristle-like,  mostly  two-rooted. 

Trichodiodon,  482. 

dd.  Spines  strong,  stiff,  erectile,  mostly  two- rooted Diodon,  483. 

ddd.  Spines  very  strong,  immovable,  mostly  three-rooted. 

Chilomtcterus,  484. 

4§0.— liAGOCEPHAIiVS  Swainson. 

{Gaatrophy8U8  MUUer.) 
(Swainson,  Class.  Fish.  etc.  1839,  328:  type  Tetrodan  lagooephalus  L.) 

Body  comparatively  elongate;  skin  smooth  or  variously  prickly,  the 
prickles  most  developed  on  the  abdomen;  abdomen  capable  of  very 
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great  inflation.  Dorsal  and  anal  fins  rather  long,  falcate,  of  12  to  15 
rays  each ;  caudal  Innate.  A  single  nasal  tube  on  each  side  with  two 
openings  near  its  tip.  Jaws  each  with  median  suture.  Lower  side  of 
tail  with  a  fold.    (Xayoq,  hare^  xe</'aXrjj  head,  from  the  incisor  teeth). 

182§.  li.  laeviiratas  (Linu.)  GilL^Tamb&r;  Smooth  Puffer. 

Olive  green  above,  sides  and  below  silvery  white.  Body  elongate, 
the  tail  slender.  Back  and  sides  smooth ;  belly  prickly,  the  spinoos 
region  oblong,  extending  from  the  throat  backwards  nearly  to  the  vent 
and  on  sides  nearly  as  high  as  base  of  pectoral  fins;  spines  compara- 
tively large,  three-rooted,  well  separated  and  with  no  smaller  ones  in- 
termixed. Eye  large,  silvery,  2  in  snout,  1^  in  the  flat  interorbital 
space.  Gill-opening  midway  between  snout  and  front  of  dorsal.  Dor- 
sal and  anal  fins  large  and  falcate,  the  last  rays  rapidly  shortened; 
height  of  dorsal  If  in  head;  caudal  fin  lunate,  the  longest  ray  l}in 
head;  fold  of  skin  on  sides  of  tail  very  distinct,  ridge -like.  Head  3}. 
D.  14;  depth  4^.    A.  12.    Ti'opical  seas,  north  to  Gape  God. 

(Tetrodon  Uevigatua  L.  Syst.  Nat.  i,  411:  Tetrodon  lavigatiu  GUnther,  Tiii,  274.) 

4§1.— TETRODON*  LinnffiOB. 

{Tetrodon,  Leisomus  and  Cirrhisomue  Swainson:  Cheilichthye  MUUer:  AnckUcmue  Kftop.) 
{Teimodon  LinusBUs,  Syst.  Nat. :  type  Tetraodon  testudineua  L.) 

Body  oblong,  usually  little  elongate;  skin  variously  prickly  or  smooth) 
sometimes  with  cirri.  A  single  nasal  tube  on  each  side,  with  two  open- 
ings near  its  tip.  Dorsal  and  anal  fins  short,  little  falcate,  of  6  to  8  rajs 
each;  caudal  truncate  or  rounded.  Jaws  each  with  median  suture. 
Species  numerous,  in  warm  seas,    (rer/oa,  four;  ddwvj  tooth.) 

a.  Tail  without  fold  below. 
b.  Skin  almost  smooth. 

1329.  T.  politas  Girard. 

Brown,  with  very  numerous  small,  round,  dark  spots  above;  osoaflj 
pale  curved  cross-bars  present,  in  the  form  of  concentrio  rings,  one  oi 
middle  of  back  in  front  of  dorsal,  inclosing  a  dark  area,  anotlier  sat- 
rounding  this,  the  remainder  appearing  as  bars,  anteriorly  nmoiDS 
downward  and  backward,  posteriorly  downward  and  forward.  SkiB 
smooth;  spines  rudimentary  or  obsolete,  on  belly  only, 


*  The  earlfest  sabdivision  of  the  genus  Tetrodon  seems  to  be  thai  made  by 
jn  1839.    Bat  one  Linnsean  species  {testudineua')  is  retained  in  the  genus  by 
The  section  to  which  it  belongs  contains  numerons  species,  and  may  weU  nliii  Iki 
original  generlo  name.    TVie  N8X\i!b  ^  \XiA  wLbdiyisions  18  dpnlitfo],  tal 
retained  for  the  pxefient  ati\Q8A\>. 
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wrinkles  of  the  skin;  no  caadal  fold;  nasal  tentacles  distinctly  per-' 
forate.    Interorbital  area  flat;  sides  without  cirri.    Head  3;  depth  4^. 
p.  7;  A.  6.    San  Biego  to  Panama;  very  common  southward. 

{Tetro(hn  polUu8  Girard,  U.  S.  Pac.  R.  R.  Siirv.  Fish.  1858,  340:  Tetrodon  politus 
GUnther,  viii,  281.) 

bb.  Skin  prickly,  more  or  less. 

1380.  T.  testadineas  L. 

Dark  brown  above,  marbled  with  lighter ;  sides  to  below  pectoral 
fins  yellowish  brown,  marked  with  many  round  dark  spots;  belly  and 
fins  immaculate;  back,  from  interorbital  region  nearly  to  base  of  dorsal 
fin,  axils  of  pectoral  and  belly  nearly  to  vent  covered  with  minute, 
imbedded  spines.  Snout,  sides,  and  tail  naked;  snout  rather  produced, 
the  eye  being  nearer  the  root  of  pectoral  than  tip  of  snout.  Interorb- 
ital area  generally  concave;  sides  sometimes  with  cirri;  length  of  cau- 
dal equal  to  its  distance  from  dorsal.  Head  3.  D.  8;  A.  6.  West 
Indies;  occasional  on  our  coasts. 

(Tetrodon  ieatudineus  Linn.  AmoBu.  Acad.  1,  309,  and  Syst.  Nat  i,  309:  Tetrodon  teslU' 
dinens  Giinther,  viii,  282.) 

1331.  T.speniTleri  Bloch. 

Dark  brown  above  and  on  sides  to  base  of  pectoral  fins ;  sides  below 
yellowish,  with  a  series  of  about  twelve  round  dark-brown  blotches 
about  as  broad  as  eye;  belly  white;  caudal  fin  with  a  brown  bar  at  its 
base  and  a  broader  one  at  its  margin.  A  patch  of  minute  spines  from 
the  occiput  half-way  to  the  dorsal  fin;  belly  spinous  to  near  the  vent; 
head,  tail,  and  most  of  sides  smooth ;  sides  usually  with  numerous 
small  cirri.  Snout  produced,  the  eye  nearer  root  of  pectoral  than  tip 
of  snout.  Head  compressed,  narrow;  interorbital  space  slightly  con- 
cave, very  narrow,  about  half  as  broad  as  eye.  Head  3.  D.  7;  A.  6. 
West  Indies;  occasional  on  our  coast. 

{Tetrodon  spengleri  Bloch,  Ausl.  Fische.  i,  135:  Tetrodon  tpengleri  Giinther,  viii,  284: 
Cirrhisomua  spengleri  Swainsou,  Class.  Fish,  ii,  328,  1839.) 

1332.  T.  tnriridas  Mitch.— Pu/fr;  Swell  Toad;  Blower. 

Olivaceous  above,  marbled  with  black;  belly  light  orange;  sides  of 
body  and  tail  with  narrow  irregular  black  cross-bars;  an  inky  blotch 
below  and  behind  pectoral  fin;  fins  plain.  Body  about  as  wide  as  deep 
when  not  inflated ;  interorbital  space  slightly  concave;  profile  not  very 
steep,  depressed  in  front  of  the  eyes.  Caudal  peduncle,  lips,  and  bases 
of  fins  smooth;  skin  everywhere  else  rough  with  small  three-rooted 
spines,  which  are  largest  on  the  back  and  belly.     'So  cirri.     Eyes 
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rather  small.    Head  2§^  depth  3.    D.  7;  A.  6;  0.  7,  slightly  roanded. 
L.  12  inches.   Atlantic  coast.    Massachusetts  to  Texas ;  very  abandant 

(Tetrodon  turgidus  Mitchill,  Trans.  Lit.  <&  Phil.  Soo.  i,  473,  1815:  Tetrodon  terytdw 
Dekay,  New  York  Fauna,  Fishes,  327:  Tetrodon  turgidug  Giinther,  yiii,  285.) 

1333.  T.  tricbocephalas  Cope. 

Brownish  above,  faintly  vermiculated  with  lighter;  sides  yellowish, 
becoming  white  below;  fins  uniform  light  yellow;  a  brown  spot  at  base 
of  pectoral.  Profile  suddenly  descending  from  prefrontal  region  to  pre- 
maxillary,  arched  from  the  former  point  backward ;  belly  spinous  to  near 
vent;  dorsal  region  from  a  little  behind  the  nares  to  above  the  ends  of 
the  pectoral  fins  spinous ;  spines  on  the  head  long,  close-set,  like  seal 
bristles ;  caudal  fin  truncate,  with  prominent  points.  Head  3^  in  total 
length ;  eye  3 J  in  length  of  head.  D.  8;  A.  7.  (Cope.)  Newport,  Ehode 
Island. 

{Tetraodon  trichocephalus  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.  1870, 120.) 

4§2.— TRICHODIODOIf  Bleeker. 
Hairy  Box-fishes. 

(Bleeker,  Atl.  Ich.  Gyranodontes,  49:  type  Diodon pilosua  Mitch.) 

Body  oblong,  little  depressed;  nasal  tentacle  present;  dermal  ossifica- 
tions very  small,  each  with  a  pair  of  lateral  roots,  and  each  terminating 
in  a  fine  flexible,  bristle-like  spine,    (rpixiovj  hair;  dMtbvj  Diodon.) 

1334.  T.  pilosas  (Mitch.)  Bleeker. 

Brownish  above,  ashy  below;  spines  of  a  metallic  golden  color;  sides 
and  back  with  a  few  oblong  blackish-brown  spots.  Body  oblong,  cuboid; 
the  skin  entirely  spinous,  except  a  small  space  around  the  mouth  and 
eyes  and  another  on  caudal  peduncle.  D.  12 ;  A.  14.  {Dekay.)  North 
Atlantic;  rare;  said  to  reach  a  large  size. 

{Biodon pilosm  Mit«h.  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  i,  471, 1815:  Dunf on  jiOom De 
kay,  New  York  Fauna,  Fishes,  3^6;  GUnther,  viu,  316.) 

483.~DIODO]V  LinnsBtts. 

Porcupine-fishes. 

(Linnaeus,  Syst.  Nat.  1758:  type  Diodon  hyatrix  L.) 

Body  robust,  the  belly  moderately  inflatable.  Dermal  spines  stroD^y 
stiff,  most  of  them  two-rooted  and  erectile,  a  few  three-rooted  and  tlier^ 
fore  immovable;  both  jaws  entire;  nasal  tube  simple,  with  twolatMi 
openings.  Pectorals  broad,  their  margin  undnlatei  the  upper  lobe 
longest;  verlical  ftu^  rounded.    Warm  seas,    (^c?,  two;  ^a^wy,  looA*) 
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1335.  D.  bystrix  L. 

Back,  sides,  and  fins  with  numeroas  small,  roand  blackish  spots. 
Spiues  strong,  dilated  at  the  base,  with  a  pair  of  basal  grooves;  post- 
pectoral  spines  the  longest,  about  as  long  as  the  pectoral  fin,  those  of 
the  posterior  part  of  the  back  and  tail  short  and  broad,  three-rooted 
and  therefore  not  erectile;  upper  and  lower  part  of  the  tail  with  two 
or  three  pairs  of  three-rooted,  immovable,  recumbent  spines;  fronta>l 
spines  moderate.  Hea<l  3;  depth  3^.  D.  13;  A.  13.  In  all  tropical 
seas,  north  to  Lower  California  and  Florida.    L.  about  3  feet. 

(L.  Syst.  Nat.;  Giinther,  yiii,  306:  1  Diodon  apinoaisaimus  GUnther,  viii,  307.) 

1336.  D.  novemmaculatus  Cavier. 

Olivaceous,  variously  spotted,  usually  a  broad  blackish  brown  band 
between  orbits,  extending  downward  behind  the  eye;  a  second  parallel 
to  it  across  the  nape;  a  large  transverse  subtriangular  spot  in  middle 
of  back;  a  kidney-shaped  spot  above  pectoral;  all  these  spots  usually 
pale  edged ;  back  and  sides  with  small  black  spots.  Spines  varying  in 
length ;  upper  part  of  tail  without  ossifications,  but  a  pair  of  spines 
lying  along-side,  their  base  on  the  side  of  the  dorsal;  some  tentacles 
usnallj'^  present  above  eye  and  on  throat,  abdomen,  and  back ;  14  to  19 
transverse  series  of  spines  between  snout  and  dorsal.  Tropical  seas, 
north  to  San  Diego. 

(^^DiodoH  tadietd*^  Lacdp6de,  ii,  13:  Diodon  novemmaculatu8j  aexmaculatua.  quadrimac- 
ulafuH,  an«l  muUimaculaiua  Cuvier,  M^m.  Mns.  Hist.  Nat.  iv,  136,  137,  1818:  Diodon 
maculatus  GUnther,  viii,  307:  Diodon  maculatus  Streets,  Bull.  U.  S.  Nat.  Mus.  vii,  43.) 

4§4.— CHIIiOHIYCTERUS  Bibron. 

Rabbit-fishes. 

(Bibron  {ChilomycUre^  Revue  Zool.  1846,  140);  Kaup,  Wiegm.  Archiv.  1855,  232:  type 
Diodon  geometricus  Bloch  &  Schii.) 

Body  broad,  depressed,  moderately  inflatable.  Dermal  spines  short, 
stout,  immovable,  triangular,  each  with  three  roots;  nasal  tube  simple, 
with  two  lateral  openings;  caudal  peduncle  short;  fins  small,  formed 
as  in  Diodon;  jaws  without  median  suture.  (;fe?^"<?,  lip;  t^^oxijp^  nose. 
*^Narines  non  closes  au  sommet,  mais  chacune  ayant  Fapparence  de 
deux  levres,  on  form^e  de  deux  tentacules  r^unis  k  la  base.") 

1337.  €•  geonietricas  (Blocli  &  Schn.)  Kaup.— /?a5&tf-^A  ;  Swell  Toad, 

Greenish;  belly  pale;  a  round,  black,  ocellated  spot  above  pectorals, 
not  as  large  as  eye,  a  larger  one  behind  pectorals,  another  at  base  of 
dorsal,  with  a  smaller  one  below  it;  back  and  sides  with  parallel.black 
stripes  of  uniform  width  about  as  wide  as  the  interspaces,  those  on  the 
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back  ranDiog  longitudinally,  those  on  the  sides  obliquely  downward  and 
backward,  those  on  the  front  of  the  head  running  crosswise^  a  dark  bar 
at  base  of  dorsal;  other  fins  plain.  Body  a  little  broader  than  deep  at 
the  gill-openings;  interocular  8pa<3e  broad,  concave;  eyes  large,  lateral, 
nearly  as  long  as  snout,  each  with  a  cirrus  above  it,  longer  than  the  po* 
pil;  gill-opening  about  as  wide  as  eye,  opposite  upper  anterior  part  of 
pectoral.  About  9  spines  between  eye  and  tail,  their  height  equal  to 
diameter  of  pupil;  spines  on  belly  much  smaller,  partly  imbedded  in  skin; 
some  of  the  posterior  with  cirri;  spines  on  caudal  i>eduncle;  anterior 
root  of  each  spine  little  if  any  larger  than  the  others.  Pectoral  fin 
deeper  than  long,  the  margin  undulate,  the  upper  lobe  longest.  Head 
2f ;  depths.  D.12;  A.  10;  L. 6 inches.  Massachusetts  to  West  Indies; 
very  abundant  southward. 

(Diadan  geometricns  Bloch  &,  Schneider,  1801,  513:   Diolion  nutculoBtriatms  Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  470,  1815;  GUnther,  viii,  310.) 

Suhsp.  (?)  faliirinosas  (Dek.)  Qoode  &.  Bean. 

Dark  brownish  olive  above,  with  wavy  dusky  lines;  belly  black,  the 
bases  of  its  spines  bright  orange.  Entire  body  covered  with  large 
three-rooted  spines,  which  are  very  numerous  and  close  set^  especially 
on  the  belly;  spines  of  the  belly  as  large  or  even  larger  than  those  oa 
back;  not  imbedded.  D.  12;  A.  10.  Atlantic  coast,  from  Cape  Cod 
southward;  not  common;  probably  a  young  form  of  the  preceding. 

(Diodon  fuUgino8U8  Dekay,  New  York  Fauna,  Fish.  3*24.) 


Family  CXXX.— ORTHAGORISCID^. 

(The  Head-fi^liss.) 

Body  more  or  less  short  and  deep,  compressed,  truncate  behind,  80 
that  there  is  no  caudal  peduncle.  Skin  rough,  naked,  spinous  or  tes- 
sellated. Mouth  very  small,  terminal;  teeth  completely  united  in  eaeh 
jaw,  forming  a  bony  beak  without  median  suture,  b&  in  Diodon.  Dorsal 
and  anal  fins  similar;  posterior,  more  or  less  perfectly  confluent  around 
the  tail;  no  spinous  dorsal;  no  ventral  fins;  pelvic  bone  undevelopad; 
pectorals  present.  Belly  not  inflatable;  gillopeuing  small^  in  front  rf 
pectorals;  an  accessory  opercular  gill;  no  air-bladder.  Fishes  of  tbe 
open  seas,  apparently  composed  of  a  head  to  which  small  jftoi  are  at- 
tached.   Genera  3;  species  4.    Pound  in  most  warm 

(Gymnodontea,  g;roiip  Molina  OVLwlbet)  viii,  317-320.) 
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I.  Skio  thin,  armed  with  stoat  spines;  vertical  fins  not  oonflaent;  body  deeper  than 
long  (Molacanthince) Molacanthus,  485. 

I*.  Skin  thick,  granular  or  tessellated ;  vertical  fins  falcate,  oonflaent  behind.    (Or- 
ihaginitciiuB.) 
h.  Body  not  twice  as  long  as  deep;  skin  withoat  hexagonal  plates .Mola,  4d6, 

4§5.-]IIOIiA€A!irTHVS  Swainson. 

(PalUuia  Nardo:  Acanihogama  Dekay.) 

[Swainson,  Class.  Fish.  etc.  ii,  329, 1839:  type  Diodon  mola  FbMm= Molaoanthus palUui 
Sw.  =  Diodon  nummularU  Walb. ) 

Body  suborbicular,  much  compressed,  deeper  than  long,  covered  by 
a  thin  silvery  skin  on  which  are  many  strong  spines.  Dorsal  and  anal 
fins  high  and  short,  not  confluent,  the  space  on  the  tail  between  t^em 
occupied  by  a  row  of  small  spines;  pectorals  moderate.  These  smalt 
flshes  have  been  generally  considered  as  the  young  of  Mola>  The  fact 
that  they  are  not  so  was  first  conclusively  shown  by  Prof.  Putnam  (Am, 
Nat.  Dec.  1870).  The  species  inhabit  the  open  aeas.  (Molajj  wdDtOa^ 
spine.) 

188S.  HI.  nanimalaris(Walh.)Gill. 

Olive-brown  above;  sides  and  below  iridescent  silvery.  Body  verti- 
cally oval,  higher  than  long;  spines  on  body  scattered,  striated  on  sides. 
Bead  more  than  half  length,  which  is  little  more  than  g  depth.  D.  25. 
[Dekay.)    Atlantic  Ocean;  rare  on  our  coast.    L.  about  2  inches. 

{Diodon  nummuJans  Walbanm,  Artedi,  Pise.  179-2,  600:  Acanthosoma  earinatum  ©e^ 
£ay,  New  York  Fauna,  Fish.  330:  Molacanthiu  palUui  Putnam,  1.  c.) 

4§6.— MOIiA  Cuvier. 

{Orihagonscus  Bloch  &  Schneider.) 

Cuvier,   Lemons  d'Auat.  Corap.  1800  (fide  Gill):    type  Orthagorisata  mOa  Blooh^ 
Schneider  =  Mola  rotunda  Cuvier.) 

Body  ovate,  strongly  compressed,  covered  with  a  thick,  rough,  leath- 
ery, elastic  skin,  which  is  without  bony  plates.  Profile  foi'ining  a  pro- 
lecting  fleshy  nose  above  the  mouth.  Dorsal  fin  beginning  not  far  be- 
hind pectorals,  short  and  high,  falcate,  confluent  with  the  anal  around 
the  tail;  no  large  spines  on  the  body.  Clumsy  fishes^  found  ia  most 
warm  seas,  reaching  a  great  size.    (Latin  moUiy  a  millstone.) 

1889.  HI.  rotunda  Cnv,— Sun-fish;  Head-fish;  Mola, 

Dark  gray ;  sides  grayish  brown,  with  silvery  reflections;  belly  dusky; 
\  broad  blackish  bar  running  along  the  bases  of  the  doiteal,  .caudal,  jand. 
Bull.  Nat.  Mus.  No.  16 55 
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anal  fins.  Dorsal  and  anal  fins  high  in  front^  rapidly  decreased  back- 
wards; caudal  fin  low,  and  with  a  wavy  outline.  Depth  always  more 
than  half  length,  and  in  the  young  tbe  vertical  diameter  exceeding  the 
longitudinal.  Form  varying  much  with  age,  the  body  becoming  more 
elongate,  the  fins  comparatively  shorter,  the  ^ye  much  smaller,  and  a 
hump  being  developed  above  the  mouth,  topped  by  an  osseous  tubercle. 
Head  3j  depth  If.  D.  17;  A.  16.  Pelagic,  inhabiting  most  temperate 
and  tropical  seas,  swimming  slowly  about  near  the  surface;  coinmoo 
northward  to  Cape  Cod  and  Point  Concepcion.  It  reaches  a  weight  of 
about  500  pounds. 

(Tetrodon  mola  Linn.  Syst.  Nat.:  Orth€igori8cus  mola  Bloch  Sd  Schneider,  1801,510: 
Orthagoriacua  mola  Storer,  Fish.  Mass.  420:  Orthagariactu  analia  Ayres,  Proc  CiL 
Acad.  Nat.  Sci.  ii,  31,  f.  54:  '^Mola  rotunda  Cuvier,  1800.'') 


ADDEITOA  ET  CORRIGENDA. 

Page  3  (57).  Branchiostoma  lanceolatum. 

To  the  synonymy  of  species  No.  1,  add: 

{^*Limax  lanceolatus  Pallas,  Spicilegia  Zool.  x,  19,  about  1770. '') 

Until  the  Lancelots  are  more  fully  compared,  neither  our  Atlantic 
nor  our  Pacific  coast  form  can  be  distinguished  from  the  European 
species. 

Page  5.    Instead  of  Bdellostoyna  read: 
S.  Polistotrema  Gill. 

The  generic  name  Heptatrema  Dum^ril  (Cuvier,  Rfegne  Anim.)  has 
priority  over  Bdellostoma  MUUer.    Species  3  may  be  named — 

8.  P*  stoati  (Lockington)  J.  &  G. 

The  identity  of  this  species,  thus  far  known  only  from  the  coast  of 
California  from  Santa  Barbara  northward,  with  the  Chilian  H,  dombeyi 
is  doubtful.  The  description,  on  page  57,  is  taken  from  California  speci- 
mens. The  genus  Polistotrema  Gill  (Proc.  U.  S.  Nat.  Mus.  1880,  30)  is 
distinguished  by  the  presence  of  11  to  14  gill-openings  instead  of  6  or  7, 
the  base  of  the  tongue  being  between  the  seventh  and  eighth  (not  an- 
terior) pair  of  branchiae. 

Page  7.  A  better  generic  arrangement  of  our  Lampreys  than  that 
given  in  the  text  would  be  as  follows  (omitting  the  character  of  the 
division  of  the  dorsal  fin,  which  is  subject  to  much  individual  varia- 
tion): 

a.  Maxillary  tooth  slDgle,  crescent-shaped,  with  a  casp  at  each  end. 

b.  Lingual  teeth  pectinate 4.  Entosphbnus*  Gill. 

bb.  Lingual  teeth  obscurely  tricuspidate 5.  Ammoccetbs  t  Dom^ril. 

aa.  Maxillary  tooth  of  2  or  3  pointed  cusps  close  together;  lingual  teeth  pectinate. 

6.  PBTROMTZONt  L. 

*  Species  E.  tridentatus  (Gairdn.)  Gill. 

t Including  Lampetra  Gray.  Species  A,  plumbrus  (Ayres)  Bean:  A,  awreua  Bean:  A. 
niger  (Raf.)  Jor. :  A  appendix  (Dek.)  J.  Sl  G. 

t  Including  Ichthyomyzon  Grd.  Species  P.  argenteus  Kirt. :  P.  ooitanmu  (Grd.)  Bean: 
P.  marinus  L. :  P.  dontUuB  Wilder. 

mi 


F^e  11.  The  mandibulary  teeth  in  Petromyzan  marinuB  are  vmttf 
7  in  Damber.  The  plates  of  the  anterior  lingual  pair  ave  ccmfiiMiit^ii' 
not  their  serrations  as  stated  in  the  text. 
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Page  7.  The  genus  4  (a)  Entosphentis  should  probably  be  admitted, 
and  its  species  should  be — 
4.  E.  tridentatns  (Gairdner)  GiU. 

It  ranges  from  Monterey  to  Vancouver's  Island,  and  Nos.  "5''  and 
"6''  are  not  distinct  from  it. 

On  page  8,  after  Ammocoetes plumbeus,  add: 
7  c&).  A.  aareas  Bean. 

Plumbeous  above,  golden  yellow  below;  under  side  of  head  and  neck 
silvery.  Maxillary  tooth  single,  bicuspid;  mandibulary  with  7  cusps, 
the  outer  largest.  Head  shorter  than  chest;  distance  from  eye  to  first 
dorsal  thrice  base  of  first  dorsal;  base  of  second  dorsal  twice  as  l(mg 
<as  that  of  first,  the  fin  twice  as  high;  interspace  between  dorsals} 
length  of  head;  tail  (from  vent)  4  in  total  length.  Head  10 J  (5Jm 
distance  to  first  dorsal).  L.  15  inches.  Yukon  Biver,  Alaska;  abon- 
dant.    {Bean,) 

(Ammoccetes  aureus  Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  1881,  159:  1  Petrwnyson  marim     j! 
oamtschatictu  Pallas,  Zoogr.  Eosso-Asiat.  iii,  1811.) 

On  page  9,  after  Ammoccetes  nigeVy  add: 
§  (6).  A.  appendix  (Dekay)  Gill. 

Dusky  brown,  sometimes  tinged  with  bluish;  fins  pale  amber.  A 
ring  of  irregularly-shaped  corneous  processes  within  the  mouth,  and  a 
large  isolated  double  tooth  of  the  same  texture  on  the  inferior  portkm 
of  the  mouth.  Origin  of  dorsal  in  advance  of  middle  of  bodj"  (behind 
middle  in  A.  niger).  Vent  near  posterior  third  of  body.  Anal  papiDa 
(''appendix")  conspicuous  in  males  in  spring.  Streams  of  New  Tort 
and  Southern  New  England.  {Dekay.)  Not  lately  recognized,  but  ap- 
parently differing  from  A.  niger  in  the  less  posterior  dorsal. 

(Petromyzon  appendix  Dekay,  New  York  Fanna,  Fish.  1842,  381:  Ammoeaim 
Dekay,  1.  c.  383;  larva.    Of  the  remaining  species  described  by  Dekay, 
hi<:olor  Lo  Sueur,  1.  c.  383,  seems  to  be  the  larva  of  Petromyzon  mariniMy  and  P. 
teni  Le  Sueur  MSS.  1.  c.  882,  is  probably  Petromyzon  argenteus,) 

Page  10.  Petromyzon  castanem  has  been  lately  received  from  Loio- 
siana.  It  is  considered  a  valid  species  by  Dr.  Bean,  as  is  al8o9(l)) 
P.  hiruuo  (Grd.)  Bean.  Both  these  species  have  the  maxillary  toott 
tricuspid,  not  bicuspid  as  in  P.  argentem. 
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Page  11.  Instead  of  P.  nigricans  Le  Sueur,  read: 

13.  P.  marinaSf  snbep.  dorsatus  Wilder,  sp.  nov. 

The  ^^Petromyzon  nigricans^  of  the  Atlantic  coast  streams  seems  to 
be  the  young  of  P.  marinus.  The  Cayuga  Lake  Lamprey  described  in 
the  text  on  page  11  is  apparently  a  distinct  subspecies,  differing  from 
P.  marinus  in  the  longer  head  (snout  IJ  in  chest;  head  half  longer 
bhan  chest;  in  P.  marinus  snout  IJ  iu  chest;  head  one-third  longer  than 
ibest) ;  mandibulary  teeth  usually  8  or  9.  Males  with  the  back  before 
iorsal  fin  compressed  in  a  long,  hard,  fleshy  ridge.  Interspace  between 
lorsals  variable  in  length,  shortest  in  males,  J  to  f  base  of  first. 
Tail  3|  in  length.  Coloration  of  P.  marinus,  and  size  not  much  less. 
Abundant  in  Cayuga  L«ake,  New  York;  not  yet  observed  elsewhere, 
rhe  differences  above  noted  are  not  very  constant. 

(Wilder  MSS. :  Fciromyzon  niffricans  J.  &  G.,  pa<;e  11  of  this  work.  ) 

Page  14.  Under  Echinorhinus  the  reference 

(BlainviUe,  BuU.  Scl.  Philomath.  1816, 121) 

should  be  supplied. 
Page  18  (and  59).  Instead  of  genus  13  (6)  Seyllium  Cuvier  read: 

13  (»).— SCYIililORHimUS  Blainville. 

[Blainville,  Bull.  Sci.  Philom.  1816, 121 :  type  Seylliorhinus  catulus  BlsLinville  =:  Sguulus 
canicula  L. ) 

The  generic  diagnosis  of  "  Seyllium,^  on  page  59,  applies  to  Scyllio- 
rhinus,  with  the  exception  of  the  clause  ^'nostrils  separated  by  a  broad 
isthmus",  which  is  true  of  part  of  the  species  (subgenus  Catulus  Smith) 
only.    Species  18  (b)  should  be  "&  ventriosus  (Garman)  J.  &  G." 

After  18  (b),  8.  ventriosus,  add: 
18  (c).  S.  retifer  (Garman)  J.  <&  G. 

Light  brownish,  crossed  at  irregular  intervals  by  groups  of  2  to  4 
narrow  black  lines,  which  are  joined  by  other  lines,  forming  a  network 
of  polygonal  meshes;  belly  uniform  yellowish.  Body  moderately  elon- 
gate, the  vent  in  front  of  its  middle.  Head  depressed,  its  width  nearly 
equal  to  its  length  in  front  of  spiracles;  length  of  snout  from  mouth 
less  than  distance  between  outer  margins  of  nostrils;  nasal  valves 
broader  than  isthmus  between  them,  not  reaching  mouth,  without 
firee  cirrus;  length  of  arch  of  mouth  a  little  more  than  half  its  width; 
tower  labial  fold  reaching  one-fourth  distance  to  symphysis;  teeth 
small,  each  with  a  central  cusp  and  two  small  ones  on  each  side.    Pec- 
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torala  short  and  bi-oad.    First  dorsal  ioser 
body}  caudal  not  large.     (Gorman.)    Deei 
ginia;  one  specimen  kaown. 
(Scgllium  retifenm  Garman,  Bull.  Hoa.  Comp.  Zo< 

Page  18.    Instead  of  QoUeorhinid^Bf  read 

Family  VII.— CARCE 

On  page  19,  instead  of  Musteltis  kinnulm 
■9.  n.  cants  (Uitcb.)  Dek. 
Add  to  the  synonymy: 

(_" Squaliu  aaitit  Uitoh.  TranR.  Lit.  &.  Phil.  Soc.  ] 


r,  407,  1»2D:  MmMm  pi 


CJoquet,  Diet.  Sci 
49.") 

Page  20,  species  20: 

The  Mustelus  cants  of  oar  Atlantic  coast 
identical  with  the  European  species,  the  i 
ity  of  date.  Mustelus  cali/oraictts  Gill,  is 
It  may  Imj  thus  compared  with  M.  canis,  the 
hitter  Bi>ecies  being  iuterposed  in  parenth 
cm  Gill,  the  dorsal  fin  is  comparatively  si 
obtuse,  and  when  depressed  not  reucliing 
yond)  tbe  posterior  lobej  height  of  anteri 
base  of  the  fin,  which  is  little  (considerabl; 
(more)  than  one-third  the  interspace  beti 
comparatively  short,  not  reaching  to  antei 
middle)  Of  dorsal,  or  aboat  half  way  to  l 
tween  veutrals  {half  way  to  the  base  of 
M.  cali/ornicus  is  more  jwiiited,  the  montt 
more  acute  (obtuse);  breadth  between  8 
Mustelm  cali/omicvs  reaches  a  larger  sizi 
californicus  the  embryo  is  attached  to  thi 
longs  to  the  subgenus  ^^  Pleur<icromyUm^  ( 

Page  20.  The  genus  " Rhinotriaais,"  int 
suppressed,  "B.  hcnlci"  being  a  species  of 

Page  20  (60).  20  (6),  "Rhinotriacis  teri 
Bisso)  should  probably  be  suppressed,  as 
in  oar  waters  is  Insufficient. 
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Page  21.  After  Galeorhinus  add  the  refereDce: 

(Blainville,  Prodrome  Faune  Fran^aise,  Poiss.  i,  85,  1816.) 

It  is  probable  that  our  species  is  really  distlDct  from  the  European. 
It  may  be  characterized  as — 

23.  O.  zyopterus*  J.  &  G.  sp.  nov.— Oil  JShark, 

Dusky  grayish;  most  of  pectoral,  tip  of  caudal,  and  anterior  portion 
of  both  dorsals  black.  Snout  depressed,  rather  long,  but  rounded  at 
tip;  nostrils  considerably  nearer  mouth  than  tip  of  snout;  the  anterior 
lobe  with  a  small  pointed  tip;  interorbital  space  a  little  less  than  length 
of  snout;  teeth  about  ^Jg,  the  four  or  five  teeth  nearest  the  middle  of  the 
jaw' much  smaller  than  the  others;  median  tooth  of  each  jaw  smallestf 
Bubtriangular,  without  basal  cusps;  lateral  teeth  of  both  jaws  similar, 
with  their  jioinlfS  strongly  directed  outwards;  a  sharp  angle  near  the 
middle  of  the  outer  margin,  below  which  are  2  to  5  sharp  cusps  or  ser- 
rations; labial  folds  moderate.  Eye  large,  the  small  spiracles  sepa- 
rated from  it  a  distance  about  equal  to  its  diameter.  Head  with  many 
mucous  pores.  Distance  between  angles  of  mouth  nearly  twice  length 
of  mouth,  and  equal  to  length  of  snout  from  mouth.  Pectoral  fin  mod- 
erate, reiiching  somewhat  beyond  front  of  dorsal,  its  tip  somewhat 
iwinted,  its  free  edge  concave.  Middle  of  first  dorsal  nearly  midway 
between  pectorals  and  ventrals,  its  anterior  lobe  rounded,  posterior, 
acute;  second  dorsal  scarcely  one- fourth  as  large  as  first,  a  trifle  larger 
than  anal,  which  is  inserted  slightly  farther  back. 

Meaanrements  of  a  large  example^  63  inches  in  length,  from  San  Pedro,  California, 


Length 100. 

Greatest  depth 14. 

Length  of  head 18. 

Length  of  Huont  (from  mouth) 7. 5 

Length  of  snout  ( from  eye) 8. 

Width  of  ujouth 7. 

Lepgth  of  spiracle 0. 7 

Length  of  eye 2. 5 

Distance  from  snout  to  first  dor- 
sal    3. 3 


Length  of  hase  of  first  dorsal 7. 3 

Height  of  first  dorsal 7. 5 

Distance  between  dorsals 2. 5 

Length  of  second  dorsal 4.5 

Height  of  second  dorsal 4. 

Length  of  anal 3.5 

Length  of  caudal 21. 

Distance  from  pectorals  to  ventrals.  25. 

Length  of  pectorals 15. 

Length  of  ventrals 4. 5 


Coast  of  Southern  California,  from  San  Francisco  to  Cerros  Island, 
extremely  abundant.  Valued  for  the  oil  in  its  liver,  and  for  the  fins, 
which  are  much  prized  by  the  Chinese,  the  gelatinous  fin-rays  making 
a  fine  soup. 

.     {Galeorhinus  galeas  Jordan  <&  GiThert,  Proc.  U.  S.  Nat.  Mus.  1880,  42,  and  1881,  18: 
typical  specimens  have  been  distributed   by  the  National  Museum  as  Nos.  2692^ 

•JuoS,  soup;  jtrepoVf  fin. 


V9t  t;.  giancufl  (L..J  uav. 

3tO«  C  obscnms  (Le  Suoiir)  HUtl^t  A.  Ileulo. 

In  this  species  the  very  long  pectorals  exteud  beyond 
dorsal,  aod  tlieir  oater  mnrgiii  is  four  times  as  long  aa  t 
9«  {b).  C.  platyodon  (Pwy)  J.  &  G. 

Slut.y-blue,  white  below;  caudiil  blackish,  other  fius 
Body  stout.  Head  very  short,  broad,  depressed,  and  bl 
Mouth  twice  as  broad  as  long,  its  breadth  about  half  m< 
of  snoutj  inner  lobe  of  nostril  very  blunt;  nostril  a  li 
than  tip  of  snout;  upper  teeth  very  broad,  triangular, 
serrate,  not  notched;  lower  teeth  narrower,  more  finely 
dorsal  begiuniug  close  behind  pectoral,  a  little  higher 
falcate,  its  base  2^  in  iiiterspuce  between  dorsals;  eecc 
small,  its  base  5  in  interspace;  caudal  moderate,  2%  ii 
little  longer  than  second  dorsal,  aud  jilaccd  a  little  far 
torals  rather  small,  not  falcate,  0  in  total  length,  reacliii 
dorsal;  width  of  pectoral  nearly  two-thirds  its  length. 
Cuba  to  Texas;  abundant  in  the  Gulf  of  Mexico;  the 
described  beiug  from  Galveston. 

36  (c).  C.  plnmbens  (Nardo)  J.  &  O. 

Bluish  gray,  whitish  below.     First  dorsal  rouudcd  : 
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This  species  should  probably  be  omitted  from  our  lists,  as  there  is  no 
good  evidence  that  any  of  our  sharks  are  identical  with  the  plumbeus  or 
the  miWerti  of  the  Mediterranean.  Probably  C  cceruleus  was  originally 
confounded  with  it.  The  Evlamia  milberti  of  recent  American  writers 
is  probably  the  following  species,  which  may  be  substituted,  as — 

97.  C.  ccerulens  Dekay. 

This  species  diflFers  from  C.  platyodon  chiefly  in  the  following  respects: 
Head  longer,  the  snout  much  less  obtuse,  its  length  from  month  equal  to 
breadth  of  mouth;  distance  between  nostrils  J  less  than  length  of  snout. 
Teeth  and  fins  as  in  C.  platyodon.  Pectorals  rather  small,  not  falcate, 
CJ  ill  body;  caudal  4,  rather  narrow.  New*England  to  Florida;  not 
rare. 

{Carcharias  carulene  Dekay,  Now  York  Fauna,  Fishes,  354,  62;  Jordan  &  Gilbert. 
Proc.  U.  S.  Nat.  Mns.  18?^:  Lamna  caudata  Dek.  1.  c.  354:  Eulamia  milberti  Gill,  Proc, 
Acad.  Nat.  Sci.  Phila.  1864,  262;  probably  not  Carchariaa  milherii  M.  &  H.) 

97  (h),  C.  lamia  Raf. 

To  the  description  on  page  23  add  the  following: 

Head  broad,  depressed ;  snout  short  and  rounded,  nostrils  midway 
between  its  tip  and  the  front  of  the  mouth;  breadth  of  mouth  greater 
than  preoral  length  of  snout.  First  dorsal  very  large,  commencing 
close  behind  the  base  of  the  pectoral,  its  height  a  little  greater  than 
the  length  of  its  base,  its  anterior  margin  convex,  its  upper  angle 
rounded,  its  jmsterior  border  nearly  straight,  its  lower  angle  pointed, 
its  height  about  equal  to  greatest  depth  of  body ;  second  dorsal  much 
smaller  than  first;  pectorals  at  least  twice  as  long  as  broad;  upper 
lobe  of  caudal  one-fourth  the  total  length,  twice  the  inferior  lobe. 
Grayish,  fins  rarely  darker  at  tip.  Coasts  of  Europe,  etc.  The  claim 
of  this  species  to  a  place  in  our  fauna  is  extremely  questionable. 

(f  Carcharias  lamia  Ratin^sque,  iDdico  d'lttiol.  Sicil.  1810,  44,  no  descr. :  CarchariaB 
vulgaris  CuTicr,  Ri'giie  ADim.  ii,  126, 1817:  Carcharias  lamia  Risso,  Hist.  Kat.  Enr.  Mer. 
|ii,  119, 1826:  -tS<7im/t«  carcharins  of  some  early  authors,  not  of  Lionasus,  whose  account 

ia  based  chiefly  on  Carcliarodon. ) 

» 

97  (c).  C.  lamiella  Jor.  <&  Gilb. 

The  species  described  as  U.  lamia  on  page  CO  is  probably  distinct 
from  the  European  species,  and  has  been  described  by  us  (Proc.  U.  S. 
Nat.  Mus.  1882)  as  Carcharias  lamiella.  In  this  description,  on  page 
61,  tenth  line,  for  height  read  size.  In  the  thirteenth  line,  read  "in  not 
having  the  first  dorsal  higher",  etc. 
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Page  24.  Instead  o{  Aprianodon  punctatu8  read : 

99.  A.  isodon  (Miill.  <&  Henle)  Gill. 

It  is  doubtful  whether  this  species  has  ever  been  taken  on  our  coasts. 
The  name  punctatm  is  very  doubtfully  applied  to  this  species,  as  the 
Squalus  punctatm  of  Mitchill  is  as  likely  to  have  been  C.  terrcenava.  A. 
isodon  should  be  suppressed  from  our  lists  until  its  alleged  occurreuce 
in  our  waters  is  verified. 

On  page  25,  the  genus  Reniceps  is  probably  unworthy  of  retention, 
and  it  should  be  reunited  to  Sphyma.    The  characters  to  be  assigned  to 
the  genus  Sphyrna  are  included  under  the  account  of  the  family.    Sp^ 
cies  31  should  be — 
S.tibnro(L.)Raf. 

The  correct  reference  to  the  description  of  Sphyrna  is — 

(Rafinesque,  Indice  d'lttiol.  Sicil.  1810,  46.) 

On  page  27,  family  X  should  be  OdontaspididcB.    Its  single  genus  may 
stand  as — 

25.— ODONTASPIS  Agassiz. 
(Agassiz,  PoissoDS  Fossiles,  iii,  87,  1836:  type  Squalus  ferox  Risso.) 

The  American  species  should  stand  as — 

34.  O.  liUoralis  (Mitch.)  J.  &  G. 
The  prior  name  americanvs  (Mitch.)  was  the  result  of  an  error  of 

identification. 

Page  28.  Instead  of  Isurm  glaucus  read : 

35.  I.  dekayi  (Gill)  J.  <&  G. 

Dark  bluish-gray  above,  white  below,  the  color  abruptly  changing  on 
the  tail;  upper  fins  dusky,  lower  pale.  Head  5  in  length  to  tip  of  cau- 
dal ;  pectoral  as  long  as  head,  a  little  longer  than  upper  caudal  lobe. 
Dorsals  and  pectorals  falcate;  first  dorsal  inserted  behind  pectoral  at  a 
distance  equal  to  one-fourth  head ;  base  of  dorsal  2^  in  head,  its  heigbt 
1^.  Middle  teeth  very  long,  much  longer  and  narrower  than  lateral 
teeth.  Length  10  feet.  Cape  Cod  to  West  Indies.  The  Americaa  spe- 
cies seems  to  differ  from  the  Asiatic  J.  glaucus  in  its  longer  peetofali 
and  higher  dorsal. 

(Lamna  punctata  jyekaj^  New  York  Fanna,  Fishes,  1B42,  352  (not  8qmmim»  pwaeli^ 
Mitch.) :  lauropm  dekayi  Gill,  Am.  Lye.  N.  Y.  1858, 153 :  IturopM glawom Pocy, S|p0pa 
Pise.  CubenS|  not  Oxyrhina  glauoa  Jf.  &,  H,  f) 

Page  29.    Instead  of  laurus  oxyrhynchus  read: 
86.  I.  spallanzanii  Raf.     . 

This  species  &Aio\]L\d.\)^  ^sc^a^^  ^^  t\ifiie  is  no  evidence  of  its  iMMUX^    ] 

J 
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in  onr  waters.  ^^Lamna  punctata^  Storer  is  doubtless  based  on  Lamna 
cornuhicay  with  which  species  Kafinesque's  description  of  Isurus  ox- 
yrhynchus  is  identified  by  Doderlein.  This  species  should  probably 
stand  as  L  spallanzanii  Kaf.  (Indice  d'lttiol.  Sicil.  45,  1810). 

Page  30.  The  reference  to  the  generic  description  of  Carcharodon 
should  be — 

(Smith  MSS. ;  Bonaparte,  Mem.  Soc.  Neufch.  ii,  9, 1839 :  type  Cardiardan  mnithii  Boil 
=  C  carcharias. ) 

Page  30.  Instead  of  0.  rondeleiii  read ; 
8§.  C.  carcharias  (L.)  J.  <&  G. 
To  its  synonymy  add : 

(Squalus  carcharias  L.  Syst.  Nat.  i,  400,  eoccl.  tyn.  part:  Carohaiias  veru$  Agassiz, 
Poiss.  Fo88.  iii,  91,  1836. ) 

Page  31.    The  reference  to  Cetorhinua  should  be — 

(*'Blainville,  BuU.  Soc.  Philom.  1816,  121.") 

No.  39  should  be- 
so.  C.  maximus  (Gunner)  Blainv. 
and  to  the  synonymy  should  be  added : 

{Squalus  maximua  Gunner,  Trondj.  Selskschr.  iii,  33,  1765.; 

Page  31.  The  family  Bhinodontidce  and  its  species,  Micristodus  punc- 
tatus,  should  be  omitted,  as  they  do  not  belong  within  our  faunal  limits. 

Page  32.  Instead  of  31,  Gyropleurodus^  read: 

31.— HETERODONTUS  Blainville. 
(Blainville,  Nonv.  Bull.  Scienc.  1816,  121:  type  Squalua phiUipi  Lac.) 

The  characters  of  the  genus  are  equivalent  to  those  of  the  family.   The 
American  species  should  stand  as — 
41.  H.  francisci  (Grd.)  Gill. 

It  is  abundant  on  the  coast  of  California  from  Point  Concepcion  south- 
ward. 

On  page  37,  instead  of  Pristis  antiquorum^  read: 
44.  P.  pecCinatus  Latham. 

And  read  in  the  description,  "rostral  teeth  in  25  to  28  pairs"  (instead 
of  16  to  20,  the  number  found  in  P.  antiquorum;  we  find  no  authentic 
record  of  the  occurrence  of  the  latter  species  in  our  waters).  P.  peeti- 
natu8  occurs  in  the  Tropical  Seas,  north  to  our  South  Atlantic  coast; 
abundant  in  the  Gulf  of  Mexico;  ascending  the  Lower  MississippL 

(Latham,  Trans.  Linn.  Soc.  ii,  298,  1794;  GUnther.  viii,  407.) 
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On  page  37.   Tlie  Rhinohatidw    are    all  ovoviviparousy  a  cbaractrr 
which  distinguishes  them  from  the  oviparous  Raiidit, 

On  page  38.  Bhiaohatus  leucorhynchus  Giinther  is  not  itlentiial  wiili 
E, productiiSj  and  should  be  erased  from  the  synonymy  of  the  latter 
species,  which  does  not  extend  southward  from  California.    lu  li.jtro- 
ductus  the  rostral  ridges  are  armed  with  small  spiues  above,  aii<l  arn 
largel3^  confluent  anteriorly,  not  "separated  along  their  entire  length." 
as  stated  in  the  text;  anterior  nasal  valve  not  dilated  laterally  and  not 
extending  to  the  inner  edge  of  the  nostril;  first  dorsal  well  beliiml 
tips  of  ventrals,  not  reaching  nearly  to  the  second.     Females  with  a 
small  digitate  flap,  free  behind,  above  ti[»  of  snout.     Color  grayish, 
without  pale  si)ots;  snout  paler,  a  black  blotch  beneath  it.     San  Fmri 
Cisco  to  San    Diego.      The  description  quoted  in   the  text,  fix)m  \M\ 
Streets,  was  taken  from  a  specimen  of  R.  leucorhynchus,    JR.  producUt 
and  A\  lentiginosus  belong  to  the  subgenus  RhinohatuSy  distinguislml 
from  ''^  Syrrhi na^^  by  the  long,  sharp  snout  and  narrow  nasal  flaps.  Oiir 
two  species  of  "*%rr// //</("  have  each  recently  been  made  the  types  oi 
new  generic  names,  viz:  '' Zaptcryx^-  (Jor.  &  Gilb.  Proc.  U.  S.  Xat.  Mas. 
1880,  53:  type  Platyrhina  cxaspcrata  J.  &  G.)  and  ^^PlatyrhhwidiH"  (Gar 
man,  Proc.  U.  S.  ]Sat.  Mus.  1S80,  r)22:  tyjie  Platyrhina  trlseriata  J.  &  Gi. 
Plafyrhinoidis  is  "distinguished  from  Syrrhina  and  Tryonorh i na  hyxh^i 
labial  fold,  nasal  valves,  and  marginal  series  of  si)ines,  and  from  Platiir' 
hina  by  the  fold,  valves,  separation  of  i^ectorals,  and  viviparity."   Trytp- 
norhina  aJvcata  Garman,  Bull.  Mus.  Comp.  Zool.  1880,  169,  is  ideutical 
with  Rhinobatus  exasperatus. 

In  R.  exasperatus  the  dorsals  are  well  forward,  the  origin  of  first  dorsal 
being  nearer  hinder  part  of  root  of  ventrals  than  front  of  second  dorsal. 
In  R.  triseriatus  the  origin  of  first  dorsal  is  nearer  root  of  c^iadal  tbau 
the  hinder  part  of  root  of  ventrals.  In  the  latter  the  rostral  ridges  are 
strongly  convergent,  in  R.  exasperatus  they  ate  parallel. 

On  page  39,  add  to  description  of  47,  Torpedo  californica  Ayi*es: 

Color  very  dark  brown,  with  small  round  black  spots,  which  are  some- 
times obsolete.  Eyes  small,  the  spiracles  at  a  distance  behind  tbem 
more  than  twice  diameter  of  eye  and  more  than  length  of  spiracle;  edges 
of  spiracles  not  fringed;  breadth  of  mouth  about  equal  to  its  distance 
from  tip  of  snout.  Teeth  small,  sharj),  in  few  series.  Tail  a  little 
shorter  than  disk.  First  dorsal  tin  more  than  twice  as  large  as  second; 
half  of  it  opposed  to  the  ventrals.  Coast  of  California;  tbus  far  seen 
on] J  about  San  Erauciaco  au^  ^^aX:^  Croo., 
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On  page  39,  after  description  of  Torpedo  calif ornica^  add: 

86  (&).— NARCirVE  Henle. 
(Henle,  Ueber  Narcine,  31 :  type  Torpedo  InmliensU  Olfers.) 

Disk  more  or  less  rounded,  not  emarginate  in  front;  spiracles  ex- 
tremely close  to  the  eyes,  their  edges  tubercnlate  or  smooth;  mouth 
narrow,  surrounded  by  a  circular  fold  of  skin,  which  forms  the  frenum 
of  the  nasal  valve;  teeth  in  quincunx,  not  occupying  the  whole  of  the 
jaw,  following  the  edge  of  the  jaw  outward,  so  that  most  of  them  are 
visible  when  the  mouth  is  closed.  Tail  about  as  long  as  disk.  Second 
dorsal  larger  than  first.  Tropical  Seas,  {vdpxrjj  numbness,  an  ancient 
name  of  the  Torpedo.) 

47  {hi  N.  brasiliensis  (Olfers)  Henle. 

Snbsp.  coral lina  GarmaD. 

Orange;  a  dark  brown  band  across  the  head  in  front  of  the  eyes,  inter- 
rupted on  the  forehead;  a  large  triangular  space  of  the  light  color  on 
the  snout  in  front  of  the  dark  band;  rest  of  body  with  faint  dark  mark- 
ings and  small  round  spots.  Posterior  borders  of  dorsals  and  caudal 
truncate ;  otherwise  as  in  N.  brasiliensis  (Olfers)  Henle,  of  which  species 
this  is  thought  to  be  a  local  variety.  {Garman.)  JV.  brasiliensis  has  the 
disk  oval;  the  first  dorsal  smaller  than  the  second;  the  teeth  pointed 
and  the  spiracles  very  close  to  the  eye,  surrounded  by  a  ring  of  small 
tubercles.    Pensacola,  Florida,  to  Brazil. 

{Torpedo  hra^liensU  Olfers,  Torped.  19:  GUnther,  viiii  453;  Garman,  Ball.  Mus. 
Comp.  Zool.  xi,  234,  1881.) 

On  page  42,  after  Raia  granulataj  add : 
d8  (h),  R.  omaCa  Garman. 

Allied  to  E,  eglanitria.  Light  brownish,  freckled  with  paler,  marked 
with  a  few  groups  of  small  darker  spots;  several  spots  on  the  tail;  one 
at  base  of  each  dorsal.  Disk  little  broader  than  long,  the  anterior  mar-- 
gins  convex;  tip  of  snout  obtuse;  snout  not  produced;  rostral  cartilage 
obtuse.  Width  of  mouth  three-fourths  its  distance  from  end  of  snout. 
Teeth  in  upper  jaw  in  44  series.  A  median  series  of  spines  on  back  and 
tail;  a  lateral  series  on  each  side  of  this  on  back,  and  two  on  tail;  a 
series  on  each  orbital  ridge ;  a  single  spine  on  forehead  between  eyes . 
several  above  tip  of  snout;  a  group  on  hinder  angle  of  pectoral  and  on 
its  anterior  extremity ;  besides  these  the  entire  upper  surface  is  rough 
with  small  asperities;  lower  surface  smooth.  Tail  a  little  longer  than 
disk.    Deep  water;  off  the  coasts  of  South  Carolina  and  Florida.    {QaV' 
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man.)     Perhaps  a  local  variety  of  B.  acMeiji  Gaj 
from  Yucatan  Banks. 

(GarmaD,  UiiU.  Mus.  Comp.  Zool.  xi,  ^Sb,  1681.) 

53  (c).  R,  pinlonia  Oarmao. 

BrowD,  the  adults  purplish,  with  irregular 
defined,  often  confluent  brown  spots,  besides  so 
light  and  dark  bands ;  dorsals  dark ;  lower  sarfi 
than  long,  subquadrangular,  rounded  in  front 
blunt  angle;  tail  lialf  longer  than  disk;  rostrsi 
tending  to  the  tip  of  the  snout.  Width  of  moi 
snoat.  Teeth  in  32  series.  Eyes  large,  their 
orbital  width.  Back  and  tail  covered  with 
spines,  the  points  slender,  compressed,  direct 
series  of  large  spines  along  the  middle  line  of 
orbital  row,  and  a  single  spine  on  each  side  o 
of  about  five  on  each  side  of  shonlder-ginile,  i 
or  two  more;  two  series  on  each  side  of  tai 
Deep  water;  off  coast  of  South  Carolina.    {Gc 

(Garman,  Bull.  Mds.  Comp.  Zool.  xi,  236,  18»1.) 

On  page  42,  instead  of  Eaia  cooperi,  read: 
S4.  R.  binocalata  Ord. 

The  synonymy  given  to  "  B.  binoeulata"  on 
ferred  to  this  si>ecie8,  the  original  "binoeulata 
"cooperi^  the  adult,  of  the  same  species. 

On  page  43,  instead  of  Eaia  Unoculata,  reati 

aa.  B.  inornata  Jordan  &,  Gilbert. 
For  the  synonymy  given  on  page  44  substiti 
(fiaia  inornala  Jot.  &  Gilb.  Proc.  U.  S.  Nat.  Hds.  1880 

Var.  inermie  is  also  described  in  loc.  du  1881 
On  page  45,  after  Baia8tellulata,add; 
ST  (b).  B>  parmifera  Bean. 

Olive  brown  above,  with  Dnmerons  faint  ligl 
are  larger  than  the  rest.  Disk  considerably  t 
snout  slightly  projecting;  iuterorbital  width  3 
to  eye;  tail  as  long  aa  distance  from  its  root  tt 
Snout,  supraoccipital  region,  and  whole  marg 
traU,  covered.  mX^  Km&U  Qrickles,  as  is  also  ai 


ADDENDA — 22.   MYLIOBATID^ — STOASODON.  879 

tail  with  a  median  row  of  22  to  29  large  spines;  tail  with  a  marginal 
row  of  large  spines ;  rest  of  disk  mostly  smooth.  Lower  surface  smooth, 
except  an  elliptical  area  below  tip  of  snout.  L.  3  feet.  Unalashka, 
Alaska.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  157,  1881.) 

On  pages  47  and  65,  instead  of  ^^Dasyatis  Kafinesque''  or  ^^DasihatU 
Walbanm,''  read : 

40.— TRYOOIV  Adanson. 

(Adanson  MSS. ;  Geoflfroy  St.  Hilaire,  Descr.  Egypte  Poiss.  1809,  219;  type  Trygon 
lymma  St.  Hil.  =  Baia  pastinaca  L.) 

The  name  Trygon  seems  to  be  prior  to  Dasyatis  Raf.  (1810);  the 
earlier  Dasybatm  of  Walbanm  included  all  the  rays,  and  is  therefore 
properly  a  synonym  of  Raia  L.  The  name  Trygon  is  from  rpoywv^  a 
turtle-dove.  ^^Ah  alarum  expansarum  simiUtudine.  Sunt  qui  columbam 
marinam  appellant^  (Rondelet,  de  Piscibus,  332,  1554). 

The  North  American  species  of  Trygon  should  stand  as  follows : 

61.  T*  centrura  (Mitch.)  Linsley. 
61  (&).  T.  hastata  (Deka^)  Storer. 
6!t«  T.  sayi  (Le  Sueur)  M.  &  H. 

The  specimen  described  on  page  48  as  ^^ Dasyatis  sayi^  is  the  young 
of  T.  sabina. 

68.  T.  dipterura  Jor.  &  Gilb. 
64«  T.  tuberculata  (Lac.)  Dum. 
63*  T.  sabina  Le  S. 

Page  60.    Instead  of  Aetobatis  read: 

41.— STOASODON  Cantor. 

(A&olatU  Mtiller  &  Henle,  Plagiostomen,  1841,  179:  not  of  Blainville,  Bull.  Soc.  Phi- 
lom.  1816,  112  (^=Myliobati8):  Stoasodan  Cantor,  Catalogue  Malayan  Fishesi 
1850,  1416:  type  Baia  narinari  Enphr.) 

As  the  type  of  Aetobatis  Blainv.  was  Raia  aquila  L.,  the  use  of  the 
same  name  for  a  different  genus  is  not  allowable,  {tnoa^y  arch^  6dou<:y 
tooth.)    Our  species  should  stand  as — 

#ll«  S.  narinari  (Euphrasen)  Cantor. 

Btoasodon  laticeps  (Gill)  J.  &  G.  {Aetobatis  laticeps  GiU,  Ann.  Lye 
ITat.  Hist.  N.  T.  1865, 137  =s  Aetobatis  latirostris  Giinther,  Fish.  Centr. 
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Amer.  1869,  491),  described  from  a  specimen  sent  from  San  FrancUro, 
should  probably  not  be  included  in  this  work.  The  species  is  abnndani 
on  the  west  coast  of  Mexico,  from  which  region  the  typical  specimen  was 
most  likely  obtained.  ) 

Page  50.  An  earlier  reference  to  MyUohatifi  is — 

(Dnm^ril  MSS. ;  Geoftr.  St.  Ililtiire,  De8cr.  Poiss.  Egypto,  l>f09,  336.) 

Page  53.  To  vSynonymy  of  ^^  Manta  hi rofitr is '^  mhl: 

{R^ia  biroHiris  Walbaiim,  Artecli  Pi^^c.  179*2,  535.) 

«-* 

On  page  77,  last  line,  and  page  78,  forty-fourth  line,  for  Pristipond- 
tidce,  87,  read:  SPAUiDiE,  88. 

On  page  78,  seventh  line,  for  Teuthydidcc^  read:  ACANTHiTRiDiE, 99. 

On  page  78,  thirtieth  line,  for  Trachinidw,  read:  Latilid^e,  102. 

Ou'page  78,  nineteenth  line,  for  Centrarchidce^  8:^,  read:   Elassomi 
tid^,  a3  {h). 

On  page  79,  seventeenth  and  twenty-ninth  lines,  for  Triglidcc^  UK 
read:  Agonid.e,  108  {a). 

On  page  80,  twenty-first  line,  for  TrachinidcCj  read:  Teichodontid^ 
102  {b.) 

On  page  80,  thirty-fourth  line,  for  ^^B,''  read  "A  A." 

On  page  81,  after  YYY,  add: 

YYYY.  Dorsal  fin  single,  the  anterior  half  spinous,  the  posterior  sod 

Blennhd-E,  112. 

Page  02.  The  group  here  called  Litholepk  is  to  be  considered  as  a 
section  of  Lcpidosieus  rjither  than  as  a  distinct  genus.  The  name 
AtractoHtens  (Rat  Ichth.  Oh.  1820,  73)  should  probably  be  adopted  in- 
stead of  Liiholqm.  The  name  Litholepis  adamantinus  was  given  to  a 
drawing  by  ^Ir.  Andubon.  A  copy  of  this  drawing  was  preserved  by 
Ttafinesque  in  his  field-note  book,  which  we  have  examined.  It  is  evi- 
dently a  fancy  sketch,  like  the  ^^  Pogostoma^^  ^^Aplacentrus/^  ^^Eitnftto- 
mu8,^^  and  other  ichthyological  myths,  which  the  hamorons  arti«t  im- 
posed on  the  credulous  naturalist.  Esox  viridis  L.  was  undoobtedly 
intended  for  Lepido8teu%  0H%eu%. 
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Page  101.  iDStead  of  Pilodictis  read: 

58«— E.EPTOPS  Rafinesqae. 
(Rafinesqne,  Ichtb.  Oh.  1820,64:  type  Pimelodu€  visoosus  liAt.^SUunM  olivaris  Raf. 

The  species  should  stand  as — 

91.  I.,  olivaris  (Raf.)  J.  &  G. 

^'Pilodwtis  limosMS^  Eaf.  was  likewise  based  on  a  "drawing  by  Mr. 
Audubon,"  which  drawing,  as  shown  by  Kafinesque's  copy,  is  merely  a 
fancy  sketeh  of  an  imaginfyry  cat-fish.    The  name  should  therefore  be 

disreganled.    Of  the  remaining  synonyms  of  this  tyi)e,  Leptops  stands 
next  in  date. 

On  page  105,  after  Amiurus  catus,  add: 
98  (/>)•  A.  braciiyacanthus  Cope. 

Blackish,  yellowish  below.  Body  robust.  Head  not  depressed;  eye 
small,  7  in  head,  4  in  interorbital  width.  Maxillary  barbels  reaching 
middle  of  pectoral  spine;  mental  barbels  to  beyond  the  branchioste- 
gals;  jaws  equal.  Dorsal  and  pectoral  spines  small,  acute,  not  con- 
cealed in  the  skin,  equal  in  length,  less  than  the  interorbital  width, 
and  not  one-third  distance  from  snout  to  dorsal ;  pectoral  spine  weakly 
serrate  behind  only;  caudal  not  described.  Head  3f ;  depth  4f.  D.  I, 
6;  A.  22;  P.  I,  6.    Medina  River,  Texas.    {Cope.) 

(Cope,  Bull.  U.  8.  Nat.  Mae.  xx,  35,  1880.) 

On  page  105,  after  Amiurus  nataliSj  add: 
1O0  (5).  A.  boiU  Cope. 

Olivaceous,  belly  and  lower  barbels  pale.  Body  very  slender.  Head 
flat,  one-fifth  longer  than  wide;  jaws  subequal;  base  of  anal  as  long  as 
head.  Pectoral  spine  finely  serrate  posteriorly,  more  than  half  length 
of  head;  dorsal  spine  long,  smooth,  a  little  shorter  than  pectoral,  it« 
base  a  little  nearer  muzzle  than  adipose  fin;  longest  anal  rays  half 
head;  caudal  rounded,  its  upper  rays  longer  than  lower.  Head  3§; 
depth  5J.  A.  25.  Little  Wichita  River,  Texas.  {Cope,)  Perhaps  a 
variety  of  A.  natalis. 

(Cope,  BuU.  U.  S.  Nat.  Mns.  xx,  35,  1880.) 

Page  106.    The  genus  Ictalurus  has  been  heretofore  usually  distin- 

^raished  from  Amiurus  by  the  connection  of  the  supraoccipital  process 

vfith  the  second  interspinal.    In  all  the  species  with  truncate  or  rounded 

caudal  fin,  there  is  a  considerable  interval  between  these  bones.    In.  the 

Bull.  Nat.  Mus.  No.  16 56 
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fork-tailed  species,  commonly  referred  to  Amiuru^i^  the  two  lioncs  m 
more  or  lf\ss  close  toj^etlier;  in  some  species  apparently  joininl  in  tin- 
yoiinjs:,  but  separated  in  the  adult;  in  others  apparently  vslij^luly  sej»;i 
rated  at  the  surface  and  joined  under  the  skin.  In  hut  twospecK 
furcatvs  and  punciatn,s^  is  there  a  continuous  brid{?e  fornied  at  all  age\ 
In  view  of  the  complete  inter^adiition  of  this  character,  wr  haven 
tained  the  name  Amiurus  for  the  species  with  truncat4»  caudal  and  tbf 
interspinal  and  sui)raoc<;ipital  wholly  vsei>arate,  and  Tcialurm  fovtho^ 
with  forked  caudal  and  the  two  bones  in  cpiestion  joined  or  approii 
mated.  The  only  other  alternative,  and  a  not  unreasonable  one,  is  to 
refer  all  these  species  to  one  ^enus,  Tctahirns, 

On  page  108,  instead  of  Ictahirm  htcufifris,  read: 
106.  I.  nigricani^  (Lc  S.)  Jor. 

The  ''Gadm  lucustn^''*  (Walb.  Artedi,  Pise.  1792,  144)  c.au  hanHy 
be  identified  with  any  fish. 

Page  110.  To  the  description  of  Arin4i  felis^  the  following  may  i^ 
added : 

Bands  of  palatine  teeth  large,  not  prolonged  backward  over  ili» 
pterygoid  region;  fontanelle  prolonged  backward  in  a  narrow  groovt-: 
occipital  process  long,  narrow,  keeled.    Pectoral  rays  I,  9. 

Arius  equestris  B.-&  G.,  is  not  distinct  from  A.felis,  and  should  \^ 
<Tased. 

Page  111.  Instead  of  Plectospondyli  read  Order  L.  Eventognathi 
The  latter  name  is  unobjectionable,  and  has  priority  of  date. 

Page  113.  We  do  not  believe  that  Ictiohm,  Bubalichthys,  and  Carpi 
odes  can  be  maintained  as  distinct  genera,  and  think  it  preferable  to 
unite  the  three  under  the  earliest  name,  Ictiobus.  In  it«  dentition, 
Tetiohus  is  intermediate  between  Carpiodes  and  BuhalichihyH^  and  in 
structure  of  mouth  Buhalichtliys  stands  between  the  others. 

Wo  have  examined  the  original  manuscript  note-book  of  Kafinesqne. 
containing  the  descriptions  which  were  afterwards  printed  in  the  hl» 
thyologia  Ohiensis.    In  this  book  is  a  drawing  of  his  ^'Ictiobwt  bttbaiu*' 

*  It  is  described  as  foUows : 

**Gadus  lacustriSy  Americanis  Mathemeg,  Anglis  Land  Cod,  Ponnant,  Aitt.  Zool. 
Introd.  p.  191.  Corpus  tripedale,  superae  sub  spadiceam,  infeme  grisenm;  cirri  tm 
in  inandiVmla  inferiore,  quorum  medius  longltudine  duos  alios  vincit." 

The  ^'Mathemeg  or  Land  Cod''  of  Pennant  is  said  by  Richardson  to  bo  aeat-frJi* 
and  it  may  have  \)eeii  I.  n\gr\can«)\)\x\>Wi<^  vVeacrlption  is  wholly  insoiBcleiit 


ADDENDA — 30.    CAT08T0MIDJE CATOSTOMUS.  883 

from  which  it  is  evidcDt  that  the  species  intended  was  the  Catostomtut 
bubalm  of  Kirtland — the  Bubalichthys  alius  of  this  work  (p.  116).  If 
this  identification  be  accepted  in  onr  nomenclature,  the  si)ecific  name 
buhahis  should  take  the  place  of  alttiSj  and  cyprinella  that  of  bubalus. 
If  Eafinesque's  si>ecies  be  considered  unidentifiable,  the  same  change 
should  be  made,  as  Kirtland's  use  of  the  name  bubalus  followed  next. 
As  Eafinesque's  L  bubalus  was  the  type  of  his  IctiolmSj  in  strictness  the 
name  Bubalichthys  should  be  superseded  by  Ictiobus  as  a  subgeneriij 
name,  while  the  group  heretofore  called  Ictiobus  would  be  called  Scle- 
rognathus  C.  &  V. 

In  this  view,  the  species  should  stand  as  follows: 

118.  I.  cyprinella  (C.  &  V.)  Ag.    {SeUrognaiku^.) 

114.  I.  ams  (Ag.)  J.  &,  G.    {Ictiohus,) 

115.  1.  bubalus  Raf.    {Icti6bu9,) 

1 16*  I.  carpio  (Raf.)  Nels.    {Carpiodes,) 
117.  1.  damalis*  (Grd.)  J.  &.  G.    (Carpiodes,) 
1 1§.  I.  thompsoni  (Ag.)  Nels.    {Carpiode9,) 
1 19*  1.  bison  ( Ag. )  Nels.    ( Carpiodes, ) 

130.  I.  cyprinus  (Le  S.)  J.  <&  G.    (Carpiodea.) 

131.  I.  dilTormis  (Cope)  Nels.    {Carpiodes.) 

Of  these  species,  117, 118, 119,  and  121  are  of  doubtful  validity. 

Page  126.  The  following  species  of  Catostomus  may  be  added: 

180  (c).  C«  nebulifer  Garman. 

Brownish,  clouded  and  blotched  with  darker;  a  blackish  lateral 
shade;  belly  pale;  lower  half  of  preopercle  abruptly  silvery.  Body 
stoat,  little  compressed.  Head  nearly  as  broad  as  eye;  eye  small, 
about  half  snout;  mouth  small;  lips  with  considerable  free  margin. 
Dorsal  inserted  midway  between  snout  and  caudal;  caudal  deeply 
notched;  anterior  rays  of  dorsal  longest.  Head  6;  depth  5.  D.  9; 
A.  8;  scales  14-90-14,  Kazas  River,  Coahuila.  {Garman,)  Very  close 
to  (7.  gtizmaniensiSy  if  not  the  same. 

(Catostomus  nebuUferus  Garman,  Ball.  Mus.  Comp.  Zool.  viii,  89,  1881.) 

*  It  is  better  not  to  adopt  the  name  tumidus  for  any  species  of  Carpiodes,  as  the 
original  Carpiodes  tumidtts  is  not  certainly  identified.  The  description  agrees  well 
with  yoang  specimens  of  /.  huhalusj  a  species  lately  obtained  by  us  in  Texas. 
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Page  145.  "Teeth  one-rowed    [Chondroaton 

not  tt. 

Page  148,  tbirtieth  line,  instead  of  Albumva. 
108. 

Page  15C.  Hyborhi/nchvg  JlavipinnU  is  descril 
Bull.  U.  S.  Nat.  Mus.  xx,  36, 1881,  and  ff.  ni 
iiatkia  bigvtlatus,  on  page  37  of  the  same  pap« 

Page  157.  After  H.fluviatiUs  add: 

188(b).  H.  panctlfer  OarmaD. 

Brownish,  paler  below;  cheeks  silvery;  see 
spot  at  base  of  caudal.  Body  little  compref 
regularly  curved.  Head  '  moderately  broad 
longer  than  eye;  mouth  small;  maxillary  re 
Ventrala  short,  not  rea<;hiug  vent,  inserted  a  li 
Pectorals  short,  reaching  little  more  than  half 
deoply  notched.  Lateral  line  slightly  decur 
D.8;  A.8;  scales  5-4ft-5.  "Distinguished  ftx 
size  of  the  scales  and  a  stouter  form."  Tribnt) 
Coahaila.     (Garman.) 

ISylognathun  (_Dionda)  puncHfer  Oarmut,  Bnll.  Hm.  C 

Page  176.  After  C.  bubalina  add: 

386  (.b).  C.  rabrlplana  (Oann.)  J.  &.  Q. 

Brownish  above,  sides  rosy  or  silvery;  eh* 
band  Irom  nape  to  pectorals;  lower  fins  salmt 
dorsal  dark  brown.  Body  deep,  mnch  comp 
Head  small;  snont  shorter  than  eye;  maxillar; 
torals  not  reaching  ventrals,  the  latter  to  am 
Scales  mnch  deeper  than  long.  Head  4^; 
scales  7-38-3.  L.  3  inches.  Tributaries  of  Ls 
{Oarman.) 

(CypHtiellii  rubripinna  Garman,  Bull.  Mus.  Comp.  Zoo 

Page  206.  Rhiniehtkys  Ag.: 

Professor  Oarman  gives  in  Science  Observi 
.57)  a  detailed  aeconnt  of  the  geuuB  Bhinieki 
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are  recognized.     These  are  distinguished  by  the  characters  given  in 
the  following  analytical  key: 

a.  Month  inferior,  snont  produced  beyond  it. 
h.  First  dorsal  ray  midway  between  end  of  snout  and  base  of  candal. 

c.  Lateral  line  60-64;  1.  trans.  10-f-l+^ - nasutus. 

cc.  Lateral  line  70 * cataracice, 

hb.  First  dorsal  ray  midway  between  anterior  nostril  and  base  of  caudal. 

d.  Lat.  1.  75-80;  1.  trans.  10-|-1  H-10 marmoratiu. 

dd.  Lat.  I.  70;  1.  trans.  10-f  1-f  10 luteus. 

hhb.  First  dorsal  ray  midway  between  front  of  moutb  and  base  of  caudal. 

e.  Lat.  1.  70;  1.  trans.  ll-fl-flO;  snout  narrow ocella, 

ee.  Lat.  1.80;  1.  trans.  12  + 1 -f  12 dulcU. 

eee,  Lat.  1.70-72;  1.  trans.  12  + 1  + 1^3 traiiMiumtoniM. 

hhbh.  First  dorsal  midway  between  middle  of  eye  and  base  of  caudal. 

/.  L.  trans.  25 maxilUmis. 

aa.  Month  subinferior,  snout  not  produced. 

g.  First  dorsal  midway  between  nostril  and  base  of  caudal;  lat.  1.  80; 

1.  trans.  14  4-1  + 10 : badius, 

gg.  First  dorsal  midway  from  eye. 

h.  Lat.  1.58-60;  1.  trans.  9 -f- 1 -f- 7 simm, 

hh.  Lat.  1.  70;  1.  trans.  ll-f-l-fS obiuaus. 

hhh,  Lat.  1.  63 ;  1.  trans.  12-|-14-9 atronasus. 

t.  Stout,  black  band  obsolete lunatus, 

ana.  Mouth  anterior. 

k.  First  dorsal  midway  from  front  of  eye. 

I,  Lat.  L69-76;  1.  trans.  11  + 1  +  10 mtileagris. 

II,  Lat.  1.  64;  1.  trans.  9  + 1 -f- 7 arenatus. 

Most  of  these  species  we  are  unable  to  recognize.  They  seem  to  us 
to  be  merely  local  varieties,  or  even  individual  variations,  of  the  two  or 
three  most  widely-distributed  types  in  this  genus. 

The  following  may  perhaps  be  inserted: 

Page  207.  After  E.  transmontanus  add: 

316  (&).  R.  dulcis  (Grd.)  Jor.  &,  Copel. 

Reddish  brown,  clouded  with  darker;  lateral  band  very  faint;  a 
dark  caudal  spot.  Snout  blunt,  projecting  beyond  mouth,  which  is 
Buiall  and  inferior.  Barbel  small,  sometimes  absent.  Ventrals  reach- 
ing  vent.  Scales  small.  Head  4 J.  D.  9;  A.  8;  scales  12-80-12.  Platte 
Valley.     {Oarman.) 

(Argyreus  dulcia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  Sweetwater  River;  Gar- 
inau,  Science  Observer,  1881,  59,  Cheyenne:  Bhinich thy 8  ocella  Garman,  1.  c.  59,  from 
N.  E.  Wyoming  and  Montana,  has  the  snout  narrow,  the  barbel  conspicuous,  the 
scales  11-70-10:  Bhinichthgs  luteus  Garman,  Bull.  Mns.  Comp.  Zool.  1881,  87,  and 
Science  Observer,  1H81,  59,  from  Ogden,  Utah,  has  the  snout  long,  more  than  twice 
eye,  the  barbel  small,  and  the  scales  10-70-10:  EhinichthyB  marmoratus  Ag. ;  Garman, 
1.  c.  58,  from  Sault  Ste.  Marie,  has  the  scales  10-78-10,  and  is  possibly  distinct  from 
B.  oataractiE,) 
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Page  208,  After  Rhinichthyn  atronaaug  add: 

318  (ft).  R.  badiiis  GamiaQ. 
BrowoUh,  mottled;  sides  aud  belly  silvery. 

betweeu  nostril  and  eye.     Scales  14r-80-10;  c 

Clinch  Elver.     [Garman.) 
(Garmau,  Science  Observer,  13H1,  60.) 

SIS  <c}.  R.  slmns  Garmau. 

Clouded  brown;  a  dark  lateral  stripe,  boa 
line.  Head  depressed  above  and  in  trout  of  • 
tbiD,  little  projecting.  First  dorsal  midway 
caudal.  Head  i^.  D.  9;  A.  8;  scales  ^60- 
liuila,  Mexico.     [6arman.) 

(GarmuD,  Science  Observer,  1861,61.) 

318  (d).  B.  mclcaBris  Ag. 

Similar  to  R.  obtuam,  but  with  the  jaws  ne; 
narrowed  anteriorly;  lips  small;  teeth  2,  4-4 
7;  scales  11-70-8.    Western  Illinois  and  lowi 

(Agnaaiz,  Am.  Joum.  Sci.  Arta,  1854,  357;  Garman,  £ 

uiid  Scieuce  Observer,  1881,  62.) 

318  (<].  R.  areDatDB  Oamiau. 

Similar  to  M.  meleagrU,  bat  with  larger  seal 
Head4|;  depth  5  i,  D.S;  A.  7;  scales  9-«4- 
nesota.     {Garman.) 

(UarmaD,  Bull.  Mus.  Comp.  Zofil.  1881,  87,  and  Scien 

Page  235,  tenth  line,  read:  "nearly  reachiu 

Page  241.  The  specimens  described  in  the 
are  the  yonng  of  the  species  described  on  paj 
leus.  Siboma  atraria  Cope  is  also  identical 
Whether  Siboma  atraria  Grd.  is  the  same  is  vi 
iiig  are  the  charauters  assigned  to  it,  and  ma 
given  in  the  text: 

3»7.  S.  alrarlns  (Grd.)  J.  &,  G. 

Blackish  above,  mottled  with  dark;  paler 
elongate,  subfusiform;  caudal  peduncle  stoul 
gihbosus;  the  fins  lower;  proQIe  of  head  gei 
snoot  subconical.  Mouth  small,  the  maxilla 
site  eye.    Eyeama\\,&^m.At.«iaid.    Dorsal  inse 
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base  of  caudal  than  snout.  Head  nearly  4  (with  caudal).  D.  9;  A.  8; 
scales  11-7.  Teeth  1, 4-5, 2,  without  grinding  surface  properly  so  called. 
L.  7  inches.    From  a  spring  in  Utah,  near  the  desert.    {Oirard.) 

{Siboma  atraria  Grd.  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R.  R.  Sixty. 
X,  297:  1  Siboma  atraria  var.  longicepa  Cope  &,  Yarrow,  Zoiil.  Wheeler's  £xpl.  W.  100th 
Mer.  V.  667,  1876,  from  Nevada;  a  small  lish  with  the  scales  12-56-5,  the  head  4,  the 
depth  4i  in  len ji^h. ) 

Page  244.  Kumerous  specimens  of  Phoximus  phlegethontis  from  Provo 
Biver  examined  by  us  are  full-grown  at  a  length  of  barely  2  inches;  the 
lateral  line  is  almost  wholly  wanting  in  all. 

Page  244.  If  the  generic  name  Leucos  be  considered  as  preoccupied, 
this  genus  should  stand  as — 

104.— III¥I.OI.i:UCUS  Cope. 

Page  262.  Instead  of  Megalops  thrissoides  read: 
436.  HI.  atlanticus  C.  &  V. 

And  erase  the  synonym  "  Clupea  thrissoides  Bloch  &  Schneider,  1801, 
424,"  inserting  instead  ^^Megalops  atlunticus  C.  &  V.  xix,  398." 

Clupea  thrissoides  Bloch  &  Schneider  is  based  on  Broussonet's  descrip- 
tion of  his  Clupea  cyprinoidesj  which  is  the  East  Indian  Megalops  cypri 
naides  (Brouss.)  Bleek.    On  our  Gulf  coast,  Megalops  atlantiotis  reaches 
a  length  of  about  6  feet,  and  is  known  as  "Grande  Ecaille." 

Page  265.  After  Clupea  sagax  add: 

441  ih).  €.  pseudohispanica  (Poey)  Gthr.— Spanish  Sardine. 

Plain  bluish,  silvery  or  golden  below.  Body  slender,  little  com- 
pressed, the  belly  scarcely  carinated,  its  scutes  weak;  mouth  small,  the 
maxillary  extending  a  little  past  front  of  pupil,  2^  in  head;  lower  jaw 
and  tongue  Avith  a  few  feeble  teeth;  cheeks  much  longer  than  deep,  the 
depth  below  eye  ^  eye,  which  is  3 J  in  head;  opercle  without  stiiae.  Gill- 
takers  long,  very  slender,  30  to  40  below  angle.  Caudal  as  long  as  head; 
ventrals  below  middle  of  dorsal;  peritoneum  pale.  Head  4J;  depth  5^. 
D.  18;  x\.  17 ;  Lat.  1.  about  45.  L.  6J  inches.  Cuba  to  Pensacola,  Florida. 
Closely  allied  to  the  European  Sardine  (Clupea  pilchardus  Walbaum), 
which  is  best  distinguished  by  the  strongly  striate  opercle. 

(Sardinia  jtseudohispanica  Poey,  Memorios  Cuba,  ii,  311,  1860;  Giinthcr,  vii,  442.) 

Page  271.  After  D.  cepedianum  add: 
451.  D.  mexicanam  (Gthr.)  J.  &  G. 

Silvery,  a  small  round  dark  spot  at  the  shoulder.  Maxillary  reaching 
front  of  eye;  jaws  even  in  front;  eye  as  long  as  snout,  four  in  head 
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iTiaertioD  of  dorsal  Qd  metlinu,  immediutely  b 
the  filameut  reaching  end  of  anal  fin.  Scale 
bind  ventraiB.  Head  3^;  depth  2j.  D.  14;  A. 
Golf  of  Mexico ;  north  to  Loaisiaoa.  ( OUnthe 
{CkatoeMaa  mtxicanut  Ottnther,  vii,  40<J,  186a.) 

Page  273.  After  Stolephorus  ringena  add : 
4ft3  ib).  S.  nanus  (Oid.)  J.  &  Q. 

Pale,  but  not  traustacent;  Bides  with  a  broai 
out  distinct  stripe.  Body  slender,  moderate!; 
varinate  and  faintly  serrate.  Head  compressiet 
pointed,  blantish  at  tip.  Maxillary  extending 
Eye  not  very  large.  Teeth  in  both  jaws.  Pect 
Head  3^;  depth  5.  A.  22.  Southern  Califi 
likely  the  young  of  8.  ringeng,  from  which  it  s 
the  more  compressed  body.  The  many  speci 
San  Diego  were  of  the  same  size,  and  schools 
uniform  ia  size,  are  rarely  seen. 

{EngraalU  nanus  QiranI,  U.  S.  Pac.  R.  R.  Surv.  z,  334 

Page  273.  Alter  Stolephorus  hittlcug,  which  U 
S.  brotcni,  rvad; 
«&*  lb).  S.  mitcUlli  (C.  &.\.)J.&G. 

Very  pale,  translucent,  the  silvery  lateral  sti 
well  defined,  scarcely  wider,  than  pupil;  snot 
with  many  dark  points;  middle  liue  of  back  ^ 
formed  of  dark  points;  dark  points  along  basi 
Body  rather  short  and  deep,  compressed,  belly 
short,  not  longer  than  pupil;  eye  very  large;  ma 
root  of  maudible,  about  to  margin  of  opercle; 
teeth;  cheeks  broadly  triangular.  Anai  long 
body;  its  first  ray  nearly  ander  middle  of  dors 
head.  Head  3J ;  depth  4.  D.  14;  A.  26;  Lat.! 
Atlantic  coast ;  abundant  Ax>m  Cape  Cod  to  St 

{E«graulU  mitchilti  Cuv.  &  Val.  ixi,  50  (not  of  GUntt 
Hist.  Fisli.  MsHs.  :<41,  pi.  xsvii,  f.  3  (not  Clupea  rUtat 
Proc.  U.  8.  Nut.  MtiB.  iea2:  TEnffraulis  duodtcim  Cope,' 
41)5  (last  ra;  of  ilotaal  gud  to  be  in  front  of  Sist  of  ana] 

On  page  270,  after  Alepidomurus /erox,  add: 
438^6).  A.«scnlapin«  Benn. 
Closely  related  to  A./erox,  differing  chiefly 
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torals  and  ventrals,  the  latter  of  7  rays,  the  former  of  12.  Gill  rakers 
23  (27  in  A.ferox).  Eye  5  in  head,  the  maxillary  extending  to  beyond 
it.  Head  6 ;  depth  11.  D.  39 ;  A.  16 ;  vertebr»  (as  in  A.  ferox)  50.  Una- 
lashka,  Alaska.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  v,  1882.) 

Page  281.  After  Synodtis  lucioceps  add : 
404  {h).  8.  intermedlas  (8pix)  Vo^y, ^Sand-diver, 

Grayish,  abruptly  paler  below;  back  and  sides  with  eight  dark  cross- 
bands,  broadest  at  lateral  line;  a  jet-black  blotch  on  upper  part  of 
shoulder-girdle,  hidden  by  opercle;  membrane  of  maxillary  black;  dor- 
sal and  pectorals  barred,  the  former  in  fine  pattern;  lower  fins  and  lower 
part  of  head  sulphur  yellow.  Body  rather  stout;  head  blunt,  large, 
the  snout  broader  than  long,  about  e^ual  to  eye,  which  is  4J  in  head ; 
frontal  bones  little  striate ;  interorbital  space  concave,  6  in  head ;  promi- 
nent striae  behind  eye;  jaws  subequal;  maxillary  If  in  head,  longer 
than  pectoral.  Scales  large,  4  to  6  rows  on  cheek;  3  seritis  between 
adipose  fin  and  lateral  line.  Dorsal  high,  as  high  as  long;  pe<5toral  2 
in  head;  ventral  1^.  Head  4;  depth  8.  D.  11;  A.  11;  scales  4-48-7. 
L.  15  inches.    West  Florida  to  Brazil. 

(Saurus  intermedins  Spix,  Pise.  Brazil,  81 :  Saurus  intermediui  Giiuther,  v,  396:  Sam-ua 
analis  Cuv.  &  Val.  xxii,  483;  Poey,  Syn.  Pise.  Cub.  414.) 

On  page  288,  twelfth  line,  read:  Mouth  generally  terminal. 

On  page  290,  all  the  text  between  the  description  of  Microstoma 
groenlandicum  and  that  of  Mallotus^  on  page  291,  should  be  cancelled. 

On  page  300,  after  Coregonus  merkij  add : 

493  (b)  C.  laurettee  Bean. 

**The  height  of  the  body  is  greater  than  the  length  of  the  head  and 
equals  one-fourth  of  the  total  length  without  the  caudal;  the  distance 
of  the  nape  from  the  front  margin  of  the  jaw  is  contained  2J  times  in 
its  distance  from  the  beginning  of  the  dorsal.  The  diameter  of  the  eye 
equals  the  length  of  the  snout,  and  is  about  one-fifth  that  of  the  head. 
Maxillary  reaching  nearly  to  the  middle  of  the  eye,  its  length  contained 
3i  times  in  that  of  the  head ;  the  supplemental  bone  about  half  as  long 
as  the  maxilhi,  and  its  greatest  width  equals  one-third  of  its  length. 
The  length  of  the  mandible  equals  three-sevenths  of  that  of  the  head, 
reaching  to  the  hind  margin  of  the  orbit.  The  appendage  of  the  ven- 
tral fin  is  less  than  half  as  long  as  the  fin  and  nearly  equal  in  length  to 
the  7  scales  immediately  over  it.''    Eye  5  in  head.    Scales  much  smaller 


890      CONTRIBUTIONS    TO    NORTH    AMERICAN    ICHTHYOLOGY — IV. 

than  usual  iu  0.  artedi.    D.  12;  A.  11;  V.  12;  P.  16;  Lat.  1.  84  to  95. 
Northern  Alaska;  Yukon  River  to  Point  Barrow.     {Bean.) 

(Bean,  Proc.  U.  S.  N^.  Mu8.«iv,  1881,  156.) 

Page  30G.  Instead  of  Oncorhynchtis  chouicha  read: 

499.  O.  tchawytcha  (Walb.)  J.  &  G. 

The  barbarous  appearance  of  this  name  scarcely  warrants  so  great  a 
change  in  its  orthography. 

Page  320.  No.  515,  Salvelinus  hoodii,  should  be  erased.  The  speci 
mens  in  the  British  Museum,  described  by  Dr.  Giinther  as  Salmo  hoodi 
(vi,  150),  belong  to  Salvelinus  namaycush.  The  remaining  types  of  liich 
ardsou's  original  description  belong  to  Salvelinus  fontinulis. 

Page  325.  After  Chologaster  agassizi  add : 
5'23  (6).  €•  papilllfer  Forbes. 

The  specimen  from  Southern  Illinois,  described  in  the  text  from  the 
MSS.  of  Professor  Forbes,  proves  to  be  distinct  from  C.  agassizi.  Several 
other  specimens  have  been  since  obtained.  It  is  further  distiugaisbed 
from  the  other  members  of  the  genus  by  the  presence  of  tactile  papillan 
ridges,  as  in  Amhlyopsis  and  Typhlichthys.  The  character  of  "no  papil 
lary  ridges",  assigned  in  the  text  to  Chologasterj  should  therefore  be 
erased. 

{Chologaster papilliferus  Forbes,  Amer.  Nat.  Jan.  1882,  1.) 

Page  329.  Cyprinodon  gihhosus  appears  to  be  identical  with  C.  varies 
gatusj  diftering  possibly  in  slightly  greater  size  and  deeper  coloratioD, 
the  ante-dorsal  region  being,  in  the  males,  of  an  intense  steel-blue  aud 
the  lower  parts  largely  salmon-red.  Head  3f  to  3f ;  depth  2  to  2f.  D. 
11;  A.  10;  scales  20-13. 

For  Cyprinodon  gihhosus  (B.  &  G.)  substitute — 

526.  €.  bovlnus  B.  &  G. 

A  doubtful  species,  differing  from  C.  variegatus  in  having  the  head  3 
in  length,  the  eye  4  in  head,  the  ventrals  under  anterior  margin  of  dor- 
sal, and  the  fin-rays  D.  9,  A.  8.    Leon's  Spring,  Texas. 

(B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389,  etc.) 

526  (b).  €.  eximlus  Grd. 

Differs  from  C.  variegatus  in  having  the  head  Sff  in  length,  the  eye  4 
in  head;  D.  12,  A.  12.  Coloration  pale,  the  male  largely  goldeiL  L.2^ 
inches.    Chihuahua  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  158.) 
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Page  333.  FunduJuH  Hlmilis  is  very  abundant  everywhere  on  the  Gulf 
coast  and  north  to  South  Carolina. 

Page  333.  Instead  of  Fundulus  zebra  read: 
«(36.  F.  zebrinus  J.  «&  G.  uom.  8p.  do  v. 
The  name  ^^ zebra"  is  preoccupied  in  this  genus. 

Page  335.  Omit  from  the  synonymy  of  Fundulus  adiniaj  Adinia  tnulti- 
fasciatu  Grd.  which  is  a  very  different  species  =-FMndwiii»  xenicm  J.  &  G. 

Page  336.  After  F.  nigrofasdatus  add: 

549  {h),  F.  ocellaris  J.  &  G. 

^  dark  olive,  golden  below;  sides  with  13  to  15  dark  cross-bands, 
nearly  parallel,  the  anterior  narrower  than  the  interspaces;  sides  pos- 
teriorly hnely  speckled,  with  small  pearly  spots  on  both  bands  and  in- 
terspaces; dorsal  and  anal  margined  with  orange;  both  fins  with  black 
and  pearly  spots.  $  dark  olive;  sides  dusted  with  dark  points;  middle 
of  sides  with  about  13  very  narrow  dark  half  bars;  dorsal  with  an 
ocellated  black  spot  posteriorly.  Head  small  and  slender,  the  snout 
short.  Body  rather  slender.  Eye  4  in  head,  1|  in  iuterorbital  width. 
Teeth  small,  the  outer  series  somewhat  enlarged.  Dorsal  high,  in 
males  reaching  base  of  caudal,  in  females  much  lower;  anal  inserted 
under  second  ray  of  dorsal.  Oviduct  not  adnate  to  its  first  ray.  Head 
3J;  depth  4.  D.  11;  A.  10;  V.  6;  P.  13;  scales  35-15.  L.  3  inches. 
Pensacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882.) 

Page  336.  After  Fundultis  heteroclitus  add : 

543  (&).  F.  irraodis  B.  &  G. 

Very  closely  related  to  F.  heteroclitus,  but  differing  constantly  in  the 
much  lower  fins,  the  longest  rays  of  the  dorsal  even  in  the  male  not 
more  than  half  head,  of  anal  1^  in  head;  eye  4  to  4 J  in  head,  slightly 
more  than  half  iuterorbital  space.  Head  3  to  3|;  depth  3f  to  3|.  D. 
11;  A.  10  or  11;  scales  35  to  38-15.  L.  3  to  6  inches.  Gulf  coast;  re- 
placing F.  heteroclitus. 

(B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389,  etc.:  Fundulus flaridenais  Grd.  Proc. 
Acad.  Nat.  Sci.  Phila.  1859,  157.) 

Page  337.  After  Fundulus  stellifer  add: 

XX.  Body  short  and  deep,  strongly  compressed;  gill-membranes  restricted  above  to 
region  below  upper  edge  of  pectoral.     (Adinia  Grd.) 
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545  (h).  F.  xenlcus  J.  <&  G. 

S  dark  green;  sides  with  10  to  14  narrow,  x>early  bands,  slightly  ob- 
lique, and  mostly  narrower  than  the  interspaces;  a  diffase  dusky  blotch 
below  and  behind  eye;  lower  jaw  orange;  belly  yellow;  dorsal  and  anal 
blackish,  with  many  round,  pale-blue  spots,  besides  orange  spots  near 
base  of  fin ;  caudal  barred,  with  some  pale  spots;  ventrals  dusky,  tipped 
with  yellow.  $  greenish,  with  a  faint  dark  lateral  shade  and  some  pale 
cross-bands;  lower  fins  largely  yellow;  upper  mostly  dusky.  Body 
very  deep,  much  compressed,  much  as  in  Cyprinodon;  the  caudal  pe 
duncle  very  deep;  the  head  depressed,  rapidly  tapering  to  a  sharp,  cod 
ical  snout;  the  anterior  profile  somewhat  concave.  Females  and  yooD^ 
with  the  back  less  elevated.  Teeth  very  small,  in  a  villiform  band,  thm 
of  the  outer  series  wide-set  and  considerably  larger.  Eye  lar^e,  3  in 
head,  1^  in  interorbital  space;  opercle  adnate  to  shoulder-girdle  above 
base  of  pcct^oral  (as  in  Cyprinodon  and  Jordanella).  Dorsal  inserted  in 
advance  of  anal,  its  origin  midway  between  caudal  and  middle  of  eve. 
the  longest  rays  in  males  reaching  base  of  caudal,  If  in  head;  anal 
lower;  ventrals  I J  in  head.  Intestinal  canal  as  long  as  body.  Head 
3;  depth  2  (2f  to  2$  in  9).  D.  9  or  10;  A.  11  or  12;  V.  6;  P.  14;  B.5. 
scales  25-10.  L.  2  inches.  Gulf  coast.  West  Florida  to  Texas;  locall} 
very  abundant  in  shallow  lagoons. 

{Adinia  multifasciata  Girard,  Proc.  Acad.  Nat.  Set.  Pliila.  1859,  117;  Jordan  &.  Gil- 
bert, Proc.  U.  S.  Nat.  Mus.  1882,  not  Hydrargyra  mii2ft/a«ciato  Le  Sueur,  nor  Fm»itl*> 
adinia  Jor.  &  Gilb. ) 

Page  340.  Zygonectes  atrilatus  should  probably  be  suppressed.  It 
appears  to  be  based  on  females  of  Oambusia  pcUrttelis. 

Page  340.  Instead  of  Zygonectes  melanops  read  : 

552.  Z.  inurus  J.  <&  G. 

The  known  specimens  of  this  species  are  from  Cache  River,  in  Soath 
em  Illinois.    For  the  synonymy  in  the  text  substitute-— 

(Zygonectes  melanops  Jordan,  Ball.  lUinois  Lab.  Nat.  Hist,  ii,  52, 1878 (not  Ht^jMuku 
mel<inop8  Cope):  Jor.  6l  Gilb.  Proc.  U.  S.  Nat.  Mus.  18H2:  Haplockilu9  melaiMpi  Cop 
and  Z,  melanops  Hay  are  apparently  Gambusia pairuelis,) 

Page  341.  Zygonectes  hrachypterus  is  described  by  Professor  G(^iB 
Bull.  U.  S.  Nat.  Mus.  xx,  34,  1880. 

Page  341.  After  Zygonectes  dispar  add: 
553  (b).  X.  craticala  Goode  &  Bean. 

Olivaceous*,  sides  with  about  6  sharply-deflned,  jet-blaok  loDgitninil 
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stiipes  following  the  rows  of  scales,  the  stripes  a  little,  narrower  than 
the  interspaces;  a  large  blackish  blotch  below  eye;  fins  nearly  plain, 
the  upper  somewhat  dusky;  young  with  faint  dark  bnrs.  Body  com- 
paratively long  and  slender,  little  compressed.  Caudal  peduncle  long, 
rather  slender.  Head  long,  broad  and  depressed  above.  Eye  large, 
about  equal  to  snout,  §  interorbital  width,  3J  in  head.  Lower  jaw 
heavy.  Teeth  small,  the  outer  scarcely  enlarged.  Fins  all  small. 
Head  3§;  depth  5.    D.  8;  A.  9;  scales  40-10.    Indian  River,  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  v,  1H82.) 

Page  343.  I/acania  venusta  is  generally  common  along  the  Gulf  coast. 
Color  nearly  plain  light  olive,  the  males  with  the  dorsal  and  caudal 
bright  yellow,  the  anal  orange,  each  of  these  fins  margined  with  black; 
dorsal  with  black  spot  at  base  in  front,  ocellated  with  yellow.  D.  11  or 
12;  A.  9  or  10;  scales  26-8. 

Page  343.  To  the  description  of  Luoaniaparva  add: 

Plain  olive,  edges  of  scales  darker;  front  of  dorsal  with  a  dusky  spot. 
Body  comparatively  deep,  the  back  somewhat  arched.  Dorsal  high; 
anal  small.  Head  3J;  depth  3J.  D.  11;  A.  8;  scales  26-8.  L.  1^ 
inches.    Connecticut  to  Florida  {Bean). 

Page  345.  No.  562  may  be  redescribed  as  follows: 

569.  G.  patraeUs  (B.  &  G.)  Grd. 

Light  olive,  each  scale  edged  with  darker;  a  very  narrow  dark  streak 
along  sides;  top  of  head  dusky;  an  obscure  bluish-black  bar  below 
eye;  a  blaek  blotch  on  each  side  of  belly,  caused  by  the  black  perito- 
neum showing  through  the  skin;  fins  dusky;  the  caudal  sometimes 
dotted.  Body  rather  slender.  Head  small,  very  broad  and  much  de- 
pressed; teeth  in  broad  villiform  bands;  eye  small,  If  in  interorbital 
width,  3^  to  3^  in  head.  Intestinal  canal  as  long  as  body.  Dorsal 
small,  far  back ;  distance  from  its  insertion  to  caudal  half  that  to  snout; 
anal  larger  and  higher  than  dorsal.  Head  4;  depth  3  to  4.  D.  7;  A. 
8  or  9;  scales  30-10.  L.  1^  inches.  Marshes  and  lagoons  of  the  South 
xVtlantic  and  Gulf  coasts,  Delaware  to  Mexico,  mostly  in  brackish  or 
fresh  water;  excessively  common  in  Louisiana.  Eastern  specimens 
(var.  Uolbrooki;  Maryland  to  Florida)  have  usually  the  eye  larger,  about 
one-third  length  of  head,  1^  in  interorbital  width;  head  3§  in  length. 
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The  young  are  produced  in  early  summer,  when  about  one-third  of  an 
inch  long.* 

(Heterandria  patruelis  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Grd.  U.  S. 
Mex.  Boand.  Surv.  Ichth.  72:  Gambusia  spedosa^  gracilis  Grd.  Proc.  Acad.  Nat.  8ci. 
Phila.  1859, 121 :  Heterandria  affinis  B.  &  G.  I.  c.  390:  Gambusia  humilis  and  affinisQihT. 
viy  335,  336 :  Heterandria  holhrooki  Agassiz  MSS. ;  Girard,  Proc.  Acad.  Nat.  Sou  Phila. 
1859,  61;  GUnther,  vi,  334:  Haplochilus  melanopa  Cope,  Proc.  Amer.  Phil.  Soc.  Phila. 
1870,  457:  Zygonecies  atrilatua  Jor.  &  Brayt.  Bull.  U.  8.  Nat.  Mua.  xii,  84,  1878.) 

Pages  345,  346.  Oamhusia  humilis  and  Oambtisiu  affinis  may  be  sajv 
pressed  as  identical  with  G.  patruelis. 

Page  346.  After  Oambusia  nohilis  add : 

566  (ft).  O.  seoilis  Grd. 

Brown,  sides  with  dark  specks;  vertical  fins  speckled.  Ventrals  verr 
small,  not  reaching  vent;  anal  rather  large.  Head  5  in  total  lengtb. 
D.  9;  A.  10.    L.  2\  inches.    Chihuahua  Biver. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phiia.  1&'>9, 121.) 

Page  347.  Under  Mollienesia  latipinna  read : 

"  Eye  greater  than  snout,  2  in  head,  If  to  2  in  interorbital  width.' 
'^Caudal-membrane  dark  orange,  with  black  dots.'^    "D.  14  or  15;  A. 

Page  347.  After  Mollienesia  latipinna  add: 

567  (6).  M.  lineolata  (Grd.)  J.  <&  G. 

Color  of  M.  latipinna^  the  sides  with  five  dark  half-bars.  Eye  small, 
3 J  to  3^  in  head.  Dorsal  fin  rather  small,  its  rays  13  (rarely  U)  in 
iiuraber;  otherwise  essentially  as  in  M.  latipinna,  of  which  it  may  be  a 
variety.    Marshes  and  lagoons  of  Louisiana  and  Texas. 

{Pcemlia  lineolata  Grd.  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859, 70:  LiwUap€toilMa&^ 

1.  c.  70.) 

Page  352.  Instead  of  Usox  salmoneus  read: 

574.  E.  umbrosus  Kirt. 

The  Esex  vittatm  and  E.  salmoneus  apx)ear,  from  Rafineaque's  mano- 
script  notes,  to  have  been  mythical. 

Page  355.  Instead  of  Murasna  melanotiSj  which  is  not  yet  known  to 
occur  in  our  waters,  substitute: 
5Y§.  M.  retifera  Goode  <&  Bean  MSS. 

Body  moderately  stout,  somewhat  compressed.    Teeth  of  upper  >' 

*  Among  the  genera  of  CyprinodontSy  only  those  which  hare  the  anal  fin  in  t^Bil> 
modified  are  known  to  be  yiviparoas.    The  others  {Cypriwodo%y 
etc. )  are  probably  all  oviparons. 
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in  two  series,  the  oater  series  of  a  few  short,  fixed  teeth ;  the  inner 
series  of  .about  10  long,  compressed  teeth,  a  few  of  w^ich  are  depressi- 
ble,  all  more  or  less  directed  backward ;  those  ot  the  middle  of  the  jaw 
somewhat  larger  than  those  in  front.  Vomer  with  1  or  2  depressible 
canines.  Teeth  of  lower  jaw  similar  to  those  of  upper ;  the  large  teeth 
i-ather  shorter  and  broader;  teeth  all  entire;  mouth  not  closing  com- 
pletely. The  tubes  of  anterior  and  posterior  nostrils  about  equal, 
slightly  shorter  than  eye.  Cleft  of  the  mouth  2J  times  in  length  of 
head ;  eye  over  middle  of  cleft,  1§  in  snout.  Snout  6  in  head.  Head 
2J  in  trunk.  Tail  very  little  longer  than  rest  of  bod> .  Dorsal  mod- 
erate, beginning  over  the  middle  of  head.  Gill-opening  small,  about 
as  broad  as  eye.  Color  light  brown,  regularly  reticulated  with  black- 
ish, the  reticulations  inclosing  hexagonal  or  roundish  spots  of  the 
ground  color,  irregular  in  size,  longer  than  the  eye.  Entire  fish  fur- 
ther covered  thickly  with  small  whitish  spots,  smaller  than  the  pupil; 
these  spots  smallest  and  most  numerous  anteriorly,  nearly  obsolete  on 
the  belly,  and  present  on  the  inside  of  the  mouth.  Gill-opening  sur- 
rounded by  a  small  blackish  blotch  not  twice  as  broad  as  eye.  Angle 
of  the  mouth  black ;  dorsal  with  about  5  longitudinal  blackish  lines, 
which  are  obsolete  posteriorly.  Anal  with  a  blackish  longitudinal 
stripe.    Charleston,  South  Carolina. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1882.) 

* 

Page  357.  After  Murcena  ocellata  add : 

5SO  (&).  M.  afra  (Blocli)  Gthr. 

Greenish  black ;  fins  with  dark  lines  and  without  pale  edge.  Teetli 
uniserial  in  old  examples,  the  vomerine  te^th  being  sometimes  biserial; 
mandible  with  about  20  teeth  on  each  side,  the  four  anterior  much  lon- 
ger than  the  others,  and,  like  the  canines,  rather  elongate.  Anterior 
nasal  tubes  half  as  long  as  eye.  Gill-opening  nearly  as  wide  as  eye. 
Snout  narrow,  produced,  pointed;  eye  moderate,  half  length  of  snout, 
somewhat  nearer  angle  of  mouth  than  end  of  snout.  Cleft  of  the 
mouth  wide,  two-fifths  length  of  head.  Tail  longer  than  body.  Head 
2 J  in  trunk.  Dorsal  not  elevated.  {GHinther,)  Tropical  parts  of  the 
Atlantic;  north  to  Florida. 

(i  Gymnothorax  afer  Bloch,  Aosl.  Fische.  ix,  85:  Murtma  afra  Giinther,  viii,  123, 
in  part.) 

5SO  (c).  M.  morfnira  Cnv.  Moray. 
Everywhere  with  innumerable,  confluent,  irregular,  brownish  black 
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spots  separated  by  a  fine  network  of  the  white  groand  color;  each  pore 
of  the  lower  jaw  in  a  round  white  spot;  fins  without  white  m^^gin;  in 
young  examples  the  black  spots  are  larger  and  fewer  in  number  than  in 
adults.  Teeth  uniserial;  canines  large;  jaws  not  shutting  completdj; 
mandible  with  23  to  28  teeth  on  each  side,  of  which  the  3  anterior  are 
canines,  the  third  being  separated  from  the  preceding  by  an  interspace. 
Length  of  anterior  nasal  tubes  less  than  vertical  diameter  of  the  eye. 
Snout  produced,  narrow.  Eye  moderate,  f  length  of  snout,  a  little 
nearer  angle  of  mouth  than  tip  of  the  snout.  Cleft  of  mouth  veiy 
wide,  f  length  of  head.  Gill-opening  a  little  wider  than  eye.  Tail  as 
long  as,  or  somewhat  longer  than,  body.  Length  of  head  half,  or  a 
little  less  than  half,  that  of  trunk.  (Ounther.)  Tropical  parts  of  the 
Atlantic,  north  to  Soathern  Florida. 

(Covier,  R^gne  Anim. ;  Giinther,  viii,  120.) 

Page  358.  Before  Ccecula  insert: 

16§  (&).— I4ETHABCHUS  Goode  &  Bean  MSS. 
(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882:  type  Letharchui  veUfer  Goode  &,  Bean.) 

This  genus  differs  from  Ccecula  [Sphagehranchus)  in  the  total  absence 
of  the  anal  fin.  The  dorsal  is  high  and  begins  on  the  head;  gill-open- 
ings subinfeiior,  nearly  longitudinal;  pectoral  wanting.  (iTjeojiany  to 
forget;  a/>;^«c,  anal.) 

5§0  (&).  L..  Telifer  Goode  <&  Bean  MSS. 

Body  rather  robust,  somewhat  compressed,  its  greatest  depth  a  littk 
more  than  f  the  length  of  head.  Head  large,  abruptly  tapering  ante- 
riorly; snout  very  slender  and  pointed,  projecting  considerably  beyond 
the  lower  jaw,  its  length  ^  head,  and  nearly  twice  the  very  small  eye; 
nasal  tubes  rudimentary;  anterior  nostril  under  tip  of  snout;  cleft  of 
mouth,  from  tip  of  snout,  4  in  head ;  eye  nearer  tip  of  snout  than  angle 
of  mouth ;  lower  jaw  short  and  weak;  tongue  short,  free  in  front;  teeth 
small,  pointed,  subequal,  in  narrow  bands  on  jaws  and  vomer;  head 6} 
in  trunk ;  head  and  trunk  14^  times  length  of  taiL  Dorsal  unosoal^ 
high,  its  height  at  nape  equalling  cleft  of  mouth;  its  insertion  at  iM 
third  of  head.  End  of  tail  sharp.  Anal  fin  wanting.  No  trace  of  pe^ 
torals.  Gill-openings  large,  subinferior,  oblique,  convergent  anteiioilj, 
their  length  more  than  three  times  breadth  of  isthmus,  and  eqoal  to 
lower  jaw.  Lateral  line  very  distinct,  extending  forward  in  a  eant  to 
below  front  of  dorsal.  Four  conspicuous  pores  on  each  aide  (rf  low 
jaw,  3  behind  each  eye,  3  at  the  nape  in  front  of  dorsali  1  on  top  tf  tt* 
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heady  and  4  on  each  side  of  apper  part  of  snoat^  besides  a  few  smaller 
ones  aboat  the  lips.  Dark  brown,  slightly  mottled  with  darker,  not 
paler  below;  head  paler  than  body;  dorsal  fin  pale,  yith  a  broad  black- 
ish margin.    West  coast  of  Florida. 

(Qoode  6l  Bean,  Proc.  U.  8.  Nat.  Mns.  1682.) 

Page  358.  After  Coseula  aoutioaris  add: 
981  (6).  €•  teres  (Goode  &,  Bean)  J.  &,  G. 

Body  terete,  moderately  elongate,  aboat  f  length  of  head.  Snoat 
short,  moderately  pointed,  projecting  somewhat  beyond  lower  jaw,  its 
length  6^  in  head,  2^  times  the  very  small  eye.  Tabe  of  anterior  nos- 
tril shorter  than  eye.  Olefl  of  month  4  in  head ;  front  of  eye  behind  mid- 
dle of  cleft.  Lower  jaw  rather  short  and  weak ;  tongae  not  free  in  front. 
Head  8|  times  in  trauk.  Tmnk  and  tail  eqnal  in  length.  Dorsal  (as 
in  C.  scuticaris)  beginning  in  front  of  middle  of  head.*  Distance  from 
tip  of  snout  to  front  of  dorsal  2^  head.  Dorsal  of  moderate  height, 
its  longest  ray  nearly  equal  to  snout.  End  of  tail  acute.  Anal  well  de- 
veloped, lower  than  dorsal.  Pectorals  minute,  pointed,  usually  shorter 
than  eye.  Gill-openings  vertical  (as  in  C.  scuticaris)^  the  length  of  one 
slit  slightly  more  than  breadth  of  isthmus,  about  equal  to  length  of 
snout.  Lateral  line  distinct,  the  pores  well  separated.  Head  without 
conspicuous  pores.  Uniform  clear  brown,  paler  below,  whitish  on  the 
bead ;  fins  all  pale.    West  Florida. 

{Sp1uigebranchu8  teres  GkK>de  &,  Bean,  Pioc.  U.  8.  Nat.  Mas.  1882.) 

Page  359.  No.  582  may  i)erhaps  stand  as — 
589.  O,  mordax  (Poey)  J.  &  G. 

The  identity  of  the  species  found  on  our  coast  with  Macrodonophis 
mordax  Poey  is  certain,  but  the  ^^  Crotalopsis  punctifer^  of  Kaup  is 
somewhat  questionable.    The  small  vomerine  teeth  are  in  two  series. 

On  page  359,  substitute  for  the  description  of  583,  Ophichthys  triserir 
alis: 

Light  olive  brown;  a  dorsal  series  of  large  round  black  spots,  be- 
sides two  alternating  lateral  series;  head  with  small  spots  above  and 
below,  those  below  elongate;  dorsal  and  anal  narrowly  edged  with 
black;  pectorals  with  a  few  spots.  Skin  of  head  with  longitudinal 
wrinkles.  Length  of  head  a  little  more  than  one-third  its  distance 
from  vent.     Head  subconical,  the  snout  rather  long   and  pointed* 

*  Subgenus  Callechelys  Kaup,  Apodes,  1856,   28:   type  Callechelye  gukhenoti  Kaup. 
{xdXoif  fair;  iyx^X^^f  e^l) 

Bull.  Nat.  Mus.  No.  16 67 
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Mouth  large,  the  gape  2f  in  head.  Eye  moderate,  2  in  snout,  a  little 
behind  the  middle  of  the  gape.  Teeth  pointed,  fixed,  those  in  ja^s 
biserial,  those  on  vomer  in  one  series.  Pectoral  ^\  in  liead;  dors;ill>H 
ginning  well  in  front  of  its  tip.  Tail  a  little  longer  than  IkkIv.  Paciiic 
(and  Atlantic f)  coast  of  Tropical  America;  abnndant  southward;  uortb 
to  Southern  California  (Jide  Cooper), 

{Mura>nop»iH  trintrialis  Kaup,  Apodon,  I'iol?,  12:  Uerpetoivhthyb  callisoma  Abbott.  F*nh 
Acad.  Nat.  Sci.  Pliila.  1800,475:  Ophisurua  cali/orniensh  Garrett  Proc.  Cal.  Acawl  N»t. 
Sci.  iii,  66;  GUuther,  viii,  58.) 

Page  350.  After  Ophichthys  triserialis  add: 

5§3  {b).  O.  uiacrurus  Poey. 

Uniform  light  olive,  the  back  closely  punctate,  but  not  dark;  fins  all 
pale,  the  dorsal  and  pectoral  without  dark  shades.     Body  not  very 
slender.     Head  pointed,  the  upper  jaw  projecting.     Eye  large,  mort 
than  half  snout,  placed  above  middle  of  gape.     Gape  2%  in  head. 
Teeth  subequal,  short,  slender,  and  sharp,  more  or  less  directed  back 
wards;  all  of  them  biserial;  no  canines.    Fasal  tubes  short',  incouspic 
uous.     Tail  twice  length  of  rest  of  body.     Head  slightly  more  than 
half  tioink,  nearly  9  in  total.    Pectorals  long,  2^  in  head;  dorsal  begin 
ning  opposite  anterior  third  of  pectoral;  distance  from  snout  to  front 
of  dorsal  2J  in  distance  to  vent.    Gill-openings  small,  rather  near  to 
gether.     L.  15  inches.     Cuba  to  Texas.     Closely  allied  to  0.  parili* 
(Rich.),  with  which  it  is  identified  by  Dr.  Giinther;  but  that  species 
has  very  long  nasal  tubes. 

(Poey,  Kepert.  Fis.  Nat.  Cuba,  ii,  25t>:  Oxyodontickthys  macrurus  Poey,  Anal.  Soc. 
Hist.  Nat.  Esp.  1880,  'i.54;  Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mus.  1892,  «eO.) 

5§3  ('*).  O.  chrysops  Poey. 

Light  olive-green;  vertical  fins  edged  with  black;  tip  of  pectowl 
broadly  dusky.  Teeth  all  biserial,  none  of  them  very  large  or  canine- 
like.  Head  conical,  the  snout  short  but  rather  shaip.  Mouth  rather 
large,  its  gape  about  2f  in  head;  jaws  and  top  of  head  with  numerom 
dark-colored  pores.  Dorsal  beginning  a  little  before  tip  of  pectoraL 
Lateral  line  of  rather  coarse  pores.  Length  of  head  and  body  about 
2f  times  in  total  length.  West  Florida  to  Havana,  in  rather  deep 
water.  The  reproductive  apparatus  in  this  speoiee  in  botli  sexes  re 
sembles  that  of  ordinary  fishes,  the  ovaries  in  the  female  being  very 
large,  with  the  eggs  exceedingly  numerous. 

(f  Ophiaurus gameni  Cast^lnau,  Anim.  Amdr.  Sad.  Poias.  1855,84,  Rio  jMieiio:  IQf^ 
ikys  gomesii  GliulheT)  v'vu,  ^\  O^hisunu  chry9op9  Poey,  Mem*  Cahft,  H,  ZXL;  PnX> 
Syn.  Piftc.  Cub,  186B,  V2&-.  Oi\)odMi\wiKiK^%  tKr«|¥y^^^i,lL]ial.  Soc  Hitl.  Hii  Bp- 
1880,  2M.) 
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Page  359.  After  Ophichthys  ocellatua  add : 

lYO  (6).-  PISODONTOPHIS  Kaap. 
(Pisoodanophia  Kaap,  Apodes,  1856, 15:  type  Ophisurus  cancrivarue  Rich.) 

Teeth  all,  or  nearly  all,  more  or  less  rounded  or  granular.  Other- 
wise essentially  as  in  Ophichthys,    (rf*T/>v,  pea;  ddob-:,  tooth;  d^«c,  snake.) 

5§4  (5).  p.  lon^ns  (Poey)  Goode  &  Bean. 

Body  extremely  elongate,  its  greatest  depth  little  more  than  J  length 
of  head.  Snout  rather  pointed,  its  length  5f  in  head  and  twice  diam- 
eter of  eye.  Tubes  of  anterior  nostril  nearly  as  long  as  eye.  Cleft  of 
mouth  3  in  head ;  the  front  of  eye  slightly  behind  its  middle.  Teeth 
all  blunt  and  rounded,  biserial;  those  of  the  front  of  jaws  considerably 
larger  than  the  rest.  Head  4  in  tnink.  Head  and  trunk  1}  in  tail. 
Dorsal  beginning  at  nape,  at  a  point  slightly  nearer  base  of  pectoral 
than  eye,  the  fin  of  moderate  height,  higher  than  the  anal;  end  of  tail 
sharp.  Pectorals  extremely  small,  rounded,  broader  than  long,  the 
breadth  of  their  bases  equal  to  depth  of  gill-opening.  Ground  color 
dark  brown,  pale  below;  each  side  with  2  series  of  round,  whitish 
blotches,  about  40  spots  in  ea€h  series;  spots  somewhat  largest  and 
most  distinct  anteriorly,  where  their  diameter  is  nearly  equal  to  length 
of  snout.  Head  with  irregular  round  whitish  spots  on  each  side. 
Dorsal  brownisb,  margined  with  dusky;  other  fins  pale.  Florida  to 
Cuba. 

(f  Murana  cumminata  Gronow,  Syst.  Ichth.  Ed.  Gray,  ld54,  21 :  OphisurM  longnt 
Poey,  Rep.  Fis.  Nat.  Cuba,  1868,  254:  Ophichthy$  acumitiatus  GUnther,  viii,  83.) 

Page  3d0.  After  Myrichthys  ti^nus  Insert: 

171  (6).— miTBOPHiS  Ltttken. 
(Ltitken,  Vid.  Med.  Natnrh.  Foren.  Kjobenh.  1851, 1:  type  Myrophis  puneiatua  LUtk.) 

Body  elongate,  subcylindrical,  scaleless.  Vertical  fins  low,  meeting 
around  the  tail,  the  dorsal  beginning  far  behind  the  pectoral,  which  is 
small.  Mouth  moderate,  its  cleft  extending  beyond  the  eye;  upper  jaw 
longest;  teeth  moderate,  in  1-^  series.  Nostrils  on  the  margin  of  the 
upper  lip,  the  anterior  tubular.   Size  small,    (tiopo^^  Myrus;  oipt^^  snake.) 

ft 85  (&).  HI.  lumbrf  ens  J.  &  G. 

Light  olive,  everywhere  except  below  finely  punctulate;  some  very 
faint  roundish  yellowish  spots ;  eyes  green ;  lower  side  of  head  with 
steel-blue  luster.  Body  worm-shaped,  tapering  backwards  and  scarcely 
compressed;  diameter  of  head  less  than  that  of  body.   Head  very  small. 
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sleoder,  and  pointed,  the  Dairow  apper  jaw  mo 
nearer  angle  of  moutli  than  tip  of  snoat,  its  Ic 
ratber  strong,  stender,  sharp,  apparently  anise 
largest.  Gape  short,  1  in  headj  nasal  tabee 
minute,  roonded,  scarcely  larger  than  eye.  1 
gill-opeaing  than  vent,  at  a  distance  behind  gil 
of  head.  Head  10|  in  total;  head  with  tmi 
tronk.    Height  of  body  30  in  length.    Galvest 

(Jordan  4  Gilbert,  Proc.  U.  S.  Kat.  Mua.  1882,  261:  1 
L  c:  nMipntplii*  Imgieolli*  Kanp,  Apodes,  30.) 

11911  (c).  n.  microstlgmlDS  Foej. 

Distinguished  from  M.  lumbricus  chiefly  by  t 
tion  of  the  dorsal,  which  begins  at  a  point  mi 
ing  and  vent.    (Poey.)    Cnba  to  Southern  Floi 

(Poey,  Bcpert.  Fia.  Nat.  ii,  250;  GiiDther,  viii,  01.} 

Page  3fi0.  In  Seocongttr  mucronatv«  the  anal 

its  entire  length;  not  "rudimentary,"  as  stated 

Page  363.  After  Conger  niger  add : 
S88  {.hi.  C.  CandlCHla  Bean  HSS. 

OlivaceoQS.  Head  a  little  more  thou  IJ  tii 
total  length;  tail  short,  its  length  exceeding  t 
length  of  head  without  snout.  Eye  equal  to 
moderate;  anteriornostril  tubular;  lower  jaw 
reaching  hinder  margin  of  pupil;  patch  of  vo 
eye;  '38  close-set  teeth  in  outer  series  of  upper, 
ical  teeth  directed  partly  forward;  teeth  in  bo 
beginning  over  posterior  part  of  pectoral;  pei 
^  head.    Pensacola,  Florida,  iu  deep  water.    (. 

(Bean,  Pioc.  U.  S.  Nat.  Uus.  1882.) 

Page  370.  After  Hlotacan^ug  chemniUA  add: 
093  (b)-  N>  phasgranoma  Goode. 

Body  much  compressed,  its  greatest  width  al 
Head  every  where  covered  with  very  small  scaJt 
but  protected  by  leathery  skin.  Interorbital 
of  snout,  4  iu  bead,  twice  diameter  of  eye.  A 
eye;  maxillary  considerably'  greater.  Teeth  of 
close-set,  like  comb-teeth,  32  on  each  side;  tee 
slenderer,  in  two  rows;  palatines  with  villifom 
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ries.  Distance  from  snoat  to  dorsal  2}  times  length  of  head,  its  length 
nearly  twice  length  of  head;  anal  beginning  close  behind  vent,  its 
length  half  the  body.  Pectoral  short  and  rounded,  its  length  (ancertain) 
about  one-third  the  head.  Ventrals  broad,  with  peduncle-like  bases 
thickly  covered  with  scales;  closely  adjacent,  separated  by  a  narrow 
groove.  Head  7};  depth  9.  D.  X;  A.  XIX,  130;  P.  about  17;  V.  II, 
9;  B.  8;  scales  about  20-400-36.  Grand  Bank,  Newfoundland.  {Ooode.) 
One  large  specimen  known,  taken  from  the  stomach  of  a  Somnio8U8. 

(Goode,  Ptoc.  U.  8.  Nat.  Mns.  iii,  535,  1880.) 

Page  373.  To  the  account  of  Tyhsurus  hians  add : 

Body  slender,  very  strongly  compressed,  nearly  twice  as  deep  as 
broad.  Tail  without  keel.  Caudal  deeply  and  subequally  forked;  ven- 
trals inserted  much  behind  middle  of  body  (not  a  little  before  middle, 
as  stated  by  C.  &  Y.).  Side  with  a  series  of  faint  roundish  bluish 
blotches;  pectoral  blackish,  pale  at  base.  Head  3^  to  3f  in  length  in 
adult  examples.    D.  24;  A.  25. 

(IBelane  hians  C.  &.  V.  xviii,  432,  and  Gtinther,  vi,  248:  BeUme  maeulata  Poey,  Mem. 
Cnba,  ii,  290.) 

Page  373.  Instead  of  Tylosurus  lutiinantia  read: 
597.  T.  caribbseus  (Le  S.)  J.  &  G. 

To  the  description  in  the  text  add : 

Body  very  elongate,  subterete,  the  depth  little  more  than  the  breadth 
of  body,  and  considerably  less  than  length  of  postorbital  part  of  head. 
Tail  scarcely  depressed,  but  with  a  small  black  dermal  keel.  Young 
and  half-grown  specimens  with  the  last  rays  of  dorsal  elevated,  nearly 
or  quite  as  high  as  anterior  rays;  adults  with  the  posterior  rays  of  dor- 
sal low,  not  longer  than  the  median.  Caudal  unequally  forked.  Jaws 
rather  strong,  slenderer  in  the  young.  Scales  very  small.  Tip  of  pec- 
toral black.  Head  3^  in  adults;  3  in  young.  D.  24;  A.  22.  L.  4  feet. 
West  Indies;  occasional  northward. 

(Belone  oarribcea  Le  Saenr,  Jonrn.  Acad.  Nat.  Sci.  Phila.  ii,  127, 1823:  BeloneUUimama 
Poey,  Mem.  Cuba,  ii,  292, 1860:  Belone  caHbbcea  Giinther,  vi,  241 :  BeUme  latimanue  QOn- 
ther,  vi,  249.) 

Page  374.  After  Tylosurus  exilis  add  : 

600  (>).  T.  ffladias  Bean  MSS.  • 

Oreen;  pectorals  and  dorsal  blackish.  Body  robust,  little  com- 
pressed, its  greatest  breadth  a  little  more  than  f  greatest  clepth ;  cad- 
dal  peduncle  slightly  depressed,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.  Head  broad,  interorbital  spac^  nearly  }  length  of 
postorbital  part  of  head,  with  a  broad,  shallow,  nearly  naked  median 
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groove,  which  is  wider  behind  and  forks  at  the  n 
with  radintiog  strise.  Jaws  unusually  short,  st 
ing  forwards;  large  teeth  of  jaws  very  stroQ 
Jaw  from  eye  about  1  j  times  aa  long  as  the  rest 
snout,  2|  in  postorbital  part  of  bead,  and  IJ  in 
illary  entirely  covered  by  the  prcorbital.  Che» 
oles  mostly  naked  except  along  the  anterior 
miDQte,  especially  above.  Dorsal  fin  low  jMsti 
anterior  lobe  equaling  that  of  anal,  or  lengt 
bead ;  its  longest  ray  f  the  base  of  the  fin ;  eau 
nearly  half  longer  than  the  upper;  middle  ra^ 
Ventrals  inserted  midway  between  base  of  ca 
their  length  a  little  lees  than  that  of  pectoral, 
part  of  bead.  Head  3^^  depth  13.  D.  I,  22; 
cola,  Florida;  a  large  species,  remarkable  for 
short  jaws. 
(Bean,  Proc.  U.  B.  Nat.  Muh.  1882.) 

Page  374.  Instead  of  Tyloaurus  longirottris  r 
soft.  T.  narlnn*  (Blooh  A.  Schn,}  J.  &.  Q. 
To  the  synonymy  add : 

{Eiox  heUme,  rax.  marintu  Bloch  &  Schnetder,  Syat  lo 
Page  377.  After  Hemirkamph'tts  rosa  aAd: 
b.  Ventrals  mach  nearer  baae  of  caudal  than  bead. 
604  (fi).  H.  krasUlensIs  (L.)  Gthi.— Balm. 

Greenish  above,  sides  silvery,  the  lateral  e 
tinct.  Body  not  verj-  slender,  compressed. 
upi>er  jaw)  4|-  in  length  from  its  tip  to  base  of 
mandible,  5  iu  length  from  tip  of  upper  jaw. 
than  long.  Eye  large,  equal  to  interorbital  sp 
head.  Ventrals  inserted  very  far  back,  midwa; 
and  tip  of  pectoral ;  vertical  fins  scaly ;  anal  m 
last  ray  of  dorsal  slightly  produced;  i>ectora 
trals  2J  in  head;  caudal  deeply  forked,  the  lo 
(with  lower  jaw)  2^;  depth  6%.  D.  14;  A.  ] 
America;  a  Bx>ecimen  lately  taken  on  the  cos 
T.  Wilkins! 

{Etox  hrtuilieniiit  L.  Syist.  Nat.  i,  017,  iu  part,  the  di 
Uafcgravo'B  acconnt.of  J)ilosHrvt  limuoti;  GQuther,  vi, 
Sella.  393 :  Hemirkaniphiit  marginatiu  *ud  UtUio  lie  Saeoi 
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i,  135,  136, 1823:  Hemirhamp\u9  Wowni  and  pleii  C.  &  Y.  xix,  13,  19:  ffemirkampku$ 
»IeM  Gtinther,  vi,  269:  Hfmirhamphut  Jilamento8it$  Poey,  Mem.  Caba,  ii,  297,  1860.) 

Page  377.  The  genus  183  (ft)  EuleptorhamphuSj  should  probably  be 
recognized.    After  Euleptorhamphus  Jongirostris  add: 

1§3  (c).-CHRIODORUS  Goode  &  Beau  MSS. 
Goodedi^BeaiiyProc.U.  S.  Nat.  Mus.  1882:  type  Chriodorus  a^A^rifioufes  Goode  &  Bean.) 

Body  and  fins  as  in  HemirhamphuSy  but  both  jaws  very  short,  not  at 
Jl  produced,  each  with  two  series  of  large,  tricuspid,  incisor  teeth, 
?liich  form  a  continuous  cutting  edge.  Maxillary  anchylosed  to  ])re- 
oaxillary.    Ventral  fins  small,  median,    (xp^^^y  want;  dopot:^  lance.) 

lOft  (h),  C.  afherinoides  Goode  &  Bean  MSS. 

Light  olive;  sides  with  a  narrow,  silvery  band.  Interorbital  space 
)road,  unevenly  convex,  its  width  equal  to  eye,  which  is  3^  in  head,  as 
ong  as  snout ;  premaxillaries  much  broader  than  long,  their  edges  con- 
ave;  maxillary  4  in  head;  mandible  2|,  its  tip  broadly  rounded,  not 
\t  all  produced.  Dorsal  opposite  anal  and  entirely  similar  to  it;  both 
ins  elevated  in  front,  but  not  falcate,  their  longest  rays  half  head ; 
iaudal  moderate,  deeply  and  subeqnally  forked ;  ventrals  2^  in  head, 
heir  insertion  midway  between  snout  and  base  of  caudal ;  pectorals  1^ 
n  head;  vertical  fins  with  small  scales.  Scales  moderate,  deciduous, 
lead  4f ;  depth  6J;  breadth  of  body  %  its  depth.  D.  1, 14;  A.  I,  16; 
7.  6;  P.  12;  scales  7-40-3.    L.  SJ  inches.    Key  West,  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  379.  Before  Exocoetus  californUms  insert: 
I07  {h).  E.  hillianus  Uo6»e. 

Dark  green,  silvery  below,  tinged  with  pinkish ;  dorsal  translucent, 
fith  a  large  black  blotch  on  upper  anterior  half;  caudal  brick-red;  i)ec- 
oral  translucent,  dusky;  ventrals  more  or  less  dusky,  with  a  small 
»lack  spot  at  base  of  outer  ray.  Bo<ly  moderately  compressed.  Head 
ihort,  the  short  snout  one-fourth  its  length;  eye  3  in  head,  equal  to  the 
lat  interorbital  space.  Pectoral  reaching  middle  of  anal,  its  length  1^ 
n  body;  its  second  ray  simple,  scarcely  shorter  than  third.  Insertion 
rf  ventral  slightly  uean^r  root  of  caudal  than  tip  of  snout,  its  tip  ex- 
ending  slightly  past  front  of  anal,  its  length  1+  in  head.  Dorsal  very 
ligh,  its  anterior  rays  reaching  anal.  Head  4J;  depth  5;  D.  12;  A.  14; 
cales  38-5.  L.  8  inches.  West  Indies,  north  to  West  Florida  and 
k)uth  Carolina. 

(Goeae,  Nat.  Sojoarn  Jamaica,  11:  Poey,  Mem.  Cuba,  ii,  301:  Giiiithcr,  vi,  '.\84.) 
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Page  379.  Instead  if  Exoccetm  iioveboraoenMs  read: 
609.  £•  rondeletii  C.  &  V. 

The  specimeii  described  iii  tlie  text  came  from  the  open  sea,  south  of 
Newfoundland.  The  species  is  well  distin^ished  from  E.  itor^a 
cerms^  by  the  black  ventrals,  the  larger  anal  and  shorter  dorsal,  the 
base  of  the  anal  being  more  than  f  that  of  the  dorsal ;  the  head  is 
blunt  and  the  eye  comparatively  small ;  dorsal  beginning  slightly  be- 
fore anal  ^  caudal  large,  its  lower  lobe  half  longer  than  head.  D.  11 
or  12;  A.  11  or  12  (not  0) ;  Lat.  1.  42.  Now  England  to  Mediterranean 
Sea. 

(Cuv.  &  Val.  xix,  115;  GQiither,  vi,  293.) 

Page  379.  After  Exoccetus  rondeletii  read : 
610*  £•  noveboracensis  Mitcblll. 

Dark  bluish;  pectorals  blackish  at  tip,  with  a  median  whitish  shade; 
ventrals  white.  Head  rather  slender,  the  snout  not  blunt ;  eve  very 
larg^i  2^  in  head ;  interorbital  space  rather  narrow.  Pectoral  shorter 
and  narrower  than  in  E.  rondeletiij  barely  reaching  last  ray  of  dorsal; 
first  ray  of  pectoral  divided;  ventrals  extending  past  anal,  their  inser- 
tion midway  between  preopercle  and  base  of  caudal ;  dorsal  beginning 
considerably  in  advance  of  anal,  the  length  of  its  base  more  than  twiw 
that  of  anal;  lower  lobe  of  caudal  not  J  longer  than  head.  Heail  4J: 
depth  5J.  D.  l-i;  A.  9;  Lat.  1.45.  Atlantic  coast ;  specimens  examine<l 
from  Wood's  Holl  and  Pensacola. 

(Mitcliill,  Amer.  Monthly  Mag.  ii,  233,  1BI7;  Dekay,  New  York  Faiin:i,  Fish.  230: 
C.  &.  V.  xix,  99:  Exocwtus  mclanunis  C.  &.  V.  xix,  101.) 

Page  379.  The  description  in  the  text  of  ^^E,  melamtrm^  is  taken 
from  an  adult  example  of  E,  exiliensj  the  young  of  which  is  describe<i 
as  E,  cjnlietiH  on  page  380.  E,  melannrus  is  therefore  to  be  suppresse^l. 
E.  exiliens  is  comparatively  slender,  the  anal  fin  beginning  opposite 
front  of  dorsal,  its  base  J  length  of  base  of  dorsal;  lower  caudal  lobe 
short,  shorter  than  head.  D.  11;  A.  12  (not  9,  as  erroneously  stated  in 
the  text). 

Page  383.  Instead  of  the  foot-note  add; 
614  (6).  S.  affiiie  (Grhr.)  J.  <&  G. 

The  specimen  Irom  St.  John's  River,  described  in  the  fi)Ot-note  on 
page  383,  belongs  to  S,  affine.  The  body,  in  the  female,  is  marked  by 
silvery  cross  streaks,  which  are  very  distinct  in  life. 

Page  384.  In  S.  louimanas  the  rings  are  usually  20+38  in  number;  the 
dorsal  rays  32  to  S5. 
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Page  384.  After  Siphoitoma  laui9ianm  add : 
B15  (ft).  8.  floridae  J.  A  G. 

Dark  green,  with  paler  streaks;  tail  faintly  barred.  Body  slender; 
snoat  long,  one-third  longer  than  rest  of  head ;  nape  and  opercles  with- 
sat  keel;  dorsal  fin  on  1+6  or  7  rings.  Tail  one-fifth  longer  than  tmnk; 
rings  18+31.  Gandal  poach  in  male  on  18  rings.  Head  abont6;  D. 
27 ;  L.  8  inches.  North  Carolina  to  Western  Florida ;  abundant  at  Pen- 
sacola  and  Beaufort. 

(Jordan  A  Gilbert,  Proo.  U.  8.  Nat.  Mob.  1882.) 

Page  384.  After  Siphostoma  calif omiense  add: 
616  (h.)  S.  ffrtoeolineafnin  (AjreB)  J.  &  G. 

Very  close  to  8.  cali/omieTiaej  bat  the  size  smaller,  the  snout  shorter, 
and  the  number  of  rays  and  rings  different.  Dorsal  covering  1+9  rings. 
Snout  in  head  1$  times.  Dorsal  rays  36  to  41 ;  rings  18  to  19+39  to  42. 
L.  10  inches.    San  Francisco  to  Paget  Sound. . 

{SynfffuUkua  griseoUneatus  AyTee,  Proo.  Cal.  Ac.  Nat.  8ci.  1854,  14,  etc.) 
616  (c).  8«  bairdianam  (Dnm.)  Swain. 

Blackish,  with  pale  lines;  fins  mottled.  Body  unusually  stout,  with 
short  head  and  tail.  Snout  short,  compressed,  with  a  sharp  keel  aboTe, 
in  the  male  just  as  long  as  head,  probably  longer  in  female.  Nape  and 
opercle  without  keel.  Dorsal  fin  low.  Rings  18  +  31.  D.  34,  placed 
on  1  +  7  rings.  Ten  rings  on  tail  behind  caudal  pouch.  Head  7f  in 
length.    Santa  Barbara,  California. 

(^^ Syngnathus  bairdianus  Dom^ril,  Hist.  Nat.  PoisB.  ii,  1870,  574;  ''Coast  of  MexioOi 
near  California '^  (dorsal  said  to  be  inserted  on  3  +  6  rings);  Swain,  Proo.  U.  8.  Nat. 
Mas.  1882.) 

Page  384.  The  species  described  in  the  foot-note  as  Siphostoma  dimid- 
latum  is  a  valid  species,  and  should  stand  as — 

BIT  (h).  H.  anUscns  Swain.* 

Syngnaihua  dimidiatm  Gill  was  based  on  short-nosed  examples  of  & 
leptarhynchus,      * 

"  Swain,  Proc.  U.  8.  Nat.  Mus.  18S2. 

The  following  analysis  of  the  species  of  SiphoBUrma  fonnd  in  the  United  States  is 
given  by  Mr.  8wain  (Review  of  the  North  American  Pipe-fishes,  I.  o.): 
a.  Top  of  head  strongly  carinated. 

b.  Breast-shields  not  covered  by  soft  skin;  lower  jaw  slightly  included;  operde 
with  a  prominent  ridge;  snont  short;  belly  concave ;  dorsal  rays 80, 
its  base  covering  1+4  rings ;  rings  18  +  30 ;  body  with  12  brown  crow- 
bands Zatbopis. 

M.  Breast-shields  covered  by  soft  skin  ;  lower  jaw  included;  dorsal  rays 41;  rings 
19+39 PuNcnpiNKB. 


"'UH 
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Page  385.  After  Siphostoma  punctipinae  add 

«r.  Top  of  head  with  a  strong  interrnpMd  median  en 
«16  (o).  S.  zatropis  J.  &.  O. 

Brownish,  with  ten  broad  dark  cross-bandi 
but  do  «ot  ero88  the  belly  anterior  to  the  v 
two  narrow  dark  baoda;  lower  part  of  head 
Bnoat  as  long  as  post«rbita1  part  of  head,  kee 
Oceiput  and  nape  with  a  strong,  comi>re3sed  ci 
is  s  longitudinal  ridge ;  opercle  with  a  medis 
very  prominent.  Tail  one-third  longer  than 
1  +  4  rings.  Dorsal  rays  20 ;  rings  18  +  30. 
north  to  Pensacola. 

(t1  Cotythroiehthtfi  aUrirotlrU  Kaap,  Lophobnuichs,  S 
ther,  viii,  170;  Jordan  &.  Gilbert,  Piw.  U.  S.  Nat.  Mae. 
Nat.  Mas.  1B82.) 

Page  386.  The  identity  of  619  (a)  with  the 
{antiquorum)  is  questionable.  None  of  the  Ai 
OS  are  spotted,  and  their  spines  are  stxongi 
amples. 

•0.  Top  of  head  with  a  ulight  le«l  or  none ;  opercle  wi 
ridge. 
0.  Daisal  covering  \  +  9  rings ;  snont  usnally  long. 
d.  Rings  30  to  31  +  45  to  49;  dorsal  raya  39  to 

large,  reaching  a  length  of  16  inchei 

dd.  BiDgsl6tol9+39to42;  dersal  raj's  36  to  41 

00.  Dorsal  covering  I  +7  (rarely  1  +6)  rings. 

0.  Rings  15-h38;  dorsal  rays  ;£  to  30;  top  of 

ev.  Rings  16  to  19  before  vent. 
/.  Dorsal  fin  low,  not  longer  than  head. 
g.  Rings  16  +  31;  dorsal  rays  34;  enontsho 

gg.  Rings  IT  to  19  +  36  to  41 ;  dorsal  raye 
rather  short 

ggg.  Rings  17  to  IS  +  31  to  3i ;  danal  rays 
slender. 

f/.  Dorsal  fin  very  high,  longer  than  hoa^,  I 
to  33;  anont  rather  short;  belly  in  tlu 
sides  of  body  with  narrow  vertical  ai 
spotted ... 

OM.  Dorsal  covering  3  +  5  rings ;  rings  SO  Ot  81  +  S 
belly  flat  or  Hlightly  concave;  mont  met 

eooo.  Dorsal  covering  4  4- 1>  or5  +  4rings;  ringB  U 
36  to  40;  snout  medium 


ADDENDA — 59.    HIPPOCAMPIDJB — HIPPOCAMPUS.  907 

Page  386.  After  Hippocampus  heptcigonns  add: 

^m9  (5).  H.  ffUUiilatllS  Goich. 

Dark  brown,  marbled  with  darker,  and  asnally  everywhere  spotted 
v^ith  whitish,  the  spots  most  numerous  posteriorly.  Ihiberdes  on  body 
generally  obtuse  and  blunt;  coronet  low;  snout  usually  a  little  longer 
lian  preorbital  part  of  head.  Dorsal  rays  17.  Supraorbital  spine  ob- 
iquely  truncate,  compressed.  Size  rather  large.  Tropical  seas,  north 
X}  our  South  Atlantic  and  Oulf  coast. 

(n  Hij^^ooampua  guitulatut  Cavier,  R^gne  Anim.:  Hippocampus  guttulutus  Gfinther, 
rWL,  S02:  Gaichenot,  in  Ramon  de  la  Sagra  Poiss.  Cnba,  174,  the  West-Indian  form, 
vhich  is  apparently  dififerent  from  the  European  species  called  ** gutiuUUus,") 

M9  (g).  H.  hndUonivs  Dek. 

Dusky,  without  spots,  but  with  pale  grayish  blotches,  which  are 
sharply  edged  with  paler  and  blackish ;  some  of  these  between  eyes  and 
HI  neck,  the  most  distinct  blotch  forming  an  hour-glass  shaped  figure, 
axtending  down  each  side  of  back;  similar  blotches  on  belly  and  taU. 
Dorsal  with  a  submarginal  dark  band.  Depth  equal  to  length  of  head. 
Snout  1^  in  rest  of  head.  Spines  of  head  weak,  provided  with  cirri; 
spines  of  body  all  short  and  bluntish.  Dorsal  on  3^  of  the  11  body 
rings.  D.  19.  Atlantic  coast,  from  Cape  Cod  southward.  (Described 
from  No.  19620,  U.  S.  Nat.  Mus.,  from  Beaufort,  N.  C.) 

(Dekay,  N.  Y.  Fauna,  Fish.  1842,  322.) 

S19  (d).  0.  St yllfer  J.  A  0. 

Brownish,  with  darker  bars ;  snout  blackish.  Snout  notably  longer 
than  postorbital  part  of  head^  supraocular  and  temporal  spines  long, 
simple^  a  long  median  spine  in  front  of  coronet;  coronet  stout,  high, 
Its  spines  slender,  abruptly  spreading.  Spines  of  body  very  long  and 
dender,  each  ending  in  a  filament ;  these  enlarged  on  each  alternate 
plate  of  the  neck,  and  about  every  fourth  plate  on  body  and  tail;  dor- 
sal and  upx>er  lateral  ridge  usually  armed  and  sometimes  lower  lateral 
ridge;  two  strong  spines  at  base  of  pectoral;  body  with  about  50  devel- 
oped spinous  processes  besides  numerous  smaller  points.  D.  16,  cov- 
ering about  4  body  rings;  rings  about  12  +  31.    Coasts  of  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,265.) 

1119  (e).  H.  zostene  J.  &  6. 

Olive  green ;  sides  of  bead  mottled  with  paler ;  dorsal  marbled  with 
dusky,  its  margin  (in  ^ )  broadly  red.  Snout  very  short,  not  more  than 
half  rest  of  head ;  supraorbital  spines  diverging,  each  with  a  small 
spine  before  it.    Coronet  high,  two-thirds  length  of  snout;  its  filaments 
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aboDt  as  long  as  snoot  Spines  on  body  well 
+ 1  rings;  the  fin  high  and  very  short  D.  12 
2  inches.    Peosacolft  Bay. 

(Jordan  &  Gilbert,  Proa.  V.  S.  Nat.  Hns.  1682,  265.) 

Page  391.  The  ventr^  rays  in  Avtorhynchut 
neoosly  stated  in  the  text 

Page  403.  Mugil  mexioawa  is  certainly  spec 
albula,  and  may,  therefore,  be  suppressed. 

Page  405.  The  types  of  AtKerina  Carolina  C, 
the  Mosenm  at  Paris,  show  the  following  addi 

A  true  Atkerina.  Eye  large,  2^  in  head,  i 
tire.  Spinoas  dorsal  wholly  in  advance  of  the 
past  front  of  vent  and  dorsal  nearly  to  it    H( 

Page  406.  In  LdbideathcM,  the  premaxillarie 
hind,  are  mnch  narrower  than  in  Menidia,  and 
Atherina. 

Page  40R.  The  date  of  the  name  Mmidia  is  \ 

Page  407.  Instead  of  3[enidia  bo$ci  read: 
640.  IS.  -vagrama  subep.  laclnlata  Sirain,  ep.  a 

Coast  of  North  Carolina.  The  synonymy 
407j  belongs  to  ^o.  644. 

Page  407.  In  Menidia  vagrana  the  scales  are 
edges.  A.  I,  16  to  1, 18.  Silvery  band  broad 
following  the  rows  of  scales;  pectoral  and  cand 
dorsal  and  anal  scaly.    Florida  to  Texas. 

Page  408.  After  Menidia  notata  add : 
•49  (b).  in.  andens  Hay,  ap.  nov. 

Color  and  form  of  M.  notata;  edges  of  see 
dnsky  streak  at  base  of  anal.  Head  rather  broi 
small.  Eye  3  in  head,  eqnal  to  snout  and  to 
a  longitudinal  slit,  its  length  two-thirds  diai 
sal  spine  inserted  immediately  above  anterior 
nearer  base  of  caudal  Uian  snoot.  Peotoralsc 
of  ventrals,  their  length  fonr-flfths  head.  Ye 
terspace  between  dorsals  twice  diameter  of  e; 
with  large  scales.  Later^  silvery  band  on  Oft 
of  fonrth  and  sixth  rows;  the  extreme  parts 
in  it.    Scales  with  entire  edges,  which  are 
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each  scale  is  angulated  behind.  Soft  dorsal  naked.  Head  4^;  depth  6. 
D.  IV  or  V-1, 8  or  9;  A.  1, 17  or  18;  scales  45-10.  L.  3  inches.  Missis- 
sippi River;  the  types  from  Memphis  and  Vicksbnrg.    {Hay  MSB.) 

Page  408.  Under  M.  heryllina  read  <^  two  half-row  of  scales,*  instead 
of  "2J.» 

Page  408.  Instead  of  Menidia  brasiliensis  read : 

#44.  m.  bOSCl  (Cuv.  &  Val.)  Swain. 

Distinguished  from  M.  notata  by  the  deeper  body  and  stronger  teeth. 
The  soft  dorsal  and  anal,  as  in  other  smooth-scaled  species,  are  free  from 
scales.    D.  lY-I,  8 ;  A.  usually  I,  24.    South  Carolina  to  Florida. 

{Aiherina  menidia  L.  Syst.  Nat. :  A,  hoaci  C.  &  V.  X,  465;  not  A,  hrasiliensis  Q.  &  Q.) 

Page  415.  The  genus  and  species  ^^ Argyrotaenia  vittata^  should  be. 
erased  from  the  system.    We  have  little  doubt  that  they  are  based  on 
a  sx^cimen  of  Ammodytes  americanus.    Our  alleged  species  of  Ammo- 
dytidcB  are  perhaps  all  forms  of  Ammodyt€8  tobianus  L.    A.  personatuSy 
at  least,  is  not  distinguishable  from  A.  americanus. 

Page  417.  To  the  synonymy  of  Echeneis  remora  add: 

(Echeneia  aqualipeta  Daldorf  Nat.  Selskab.  ii,  157,  about  1785;  and  Qtlnther  ii,  157. 
If  the  sabgenus  Remora  Gill,  be  adopted  as  a  genus/ which  may  be  desirable,  this  spe> 
ciesshoold  stand  as  Remora  aqualipeta  (Dald.)  J.  &.  Q.) 

Page  418.  Elacate  Canada  is  known  in  Florida  as  '^  Sergeant-fish,"  from 
its  lateral  stripes;  also,  as  "Snooks''  and  "Ling." 

Page  420.  Instead  of  Tetraptums  albidu8  read: 

••8.  T.  Indlcns  C.  &^  V. 

Tropical  seas,  northward  to  the  Grand  Banks,  on  our  Atlantic  coast 
Instead  of  the  synonymy  in  the  text,  substitute  the  following:* 

(C.  4&  y.  Hist.  Nat.  Poiss.  viii,  1831, 286:  Teirapturua  lierachelH  Gray,  Ann.  Nat.  Hist. 
i,  313,  1838 :  Tetrapiurua  herachelii  Ltitken,  Spolia  Atlantica,  1880,  441 :  Hiatiophonu  her- 
gokelii  Gttnthor,  11,  513 :  Tetrapturua  albidua  Poey,  M^m.  Cuba,  11,  237,  1858:  f  Teiraptu- 
ru9  amplus  Poey,  M6m.  Cuba,  ii,  243:  Eiatiophorua  hreviroatria  Gthr.  andPlayfalr,  Fish. 
Zanzibar,  1866.  53:  J^raphirtu  georgii  Lowe,  Proc.  Zool.  Soe.  Lond.  viii,  36,  1840:  Td- 
irapturua  leaaonii  Canestiini,  Arch.  ZoSl.  1,  259,  1861 ;  Goode,  Proc.  U.  S.  Nat.  Mas. 
1881,  418  (detailed  review  of  family):  not  Tetrapturua  helone  Baf.=r.  tmperator  (Bloch 
A  Schneider)  Goode,  a  distinct  species,  known  only  from  the  Mediterranean.) 

*  This  synonymy  is  given  in  accordance  with  the  views  of  Dr.  LUtken,  who  recog- 
nizes but  five  species  of  Xiphiidee,  This  view  is  probably  correct  bat,  as  has  been  per- 
tinently observed  by  Professor  Goode,  the  identity  of  the  American  species  called 
Tetrapturua  albidua  and  Hiatiophorua  americanusy  with  their  Old  World  representatives, 
is  yet  nnproven,  and  in  many  respects  it  is  desirable  to  retain  the  American  names  antU 
this  identity  is  shown.  **  To  unite  species  from  widely  distant  localities,  without  ever 
having  seen  them,  is  very  disastrous  to  a  proper  understanding  of  the  probVema  ol 
geographical  distribution.''    (Goode,  Proc.  U.  S.  Nat.  Mus.  1681,  427.) 
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Page  422.  After  Triekiurus  lepturua'  add: 
919  (£}.— BENTHOOESnUS  C 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Hub.  1881,  379 :  type 

Body  naked,  much  compressed,  band-like, 
varA  from  the  vent;  caudal  peduncle  very  sle: 
but  well  developed ;  vent  much  nearer  snout 
liuc  aimple,  nearly  straight,  in  a  deep,  wide  fu: 
the  snout  gibbons  near  its  tip;  top  of  bead  v 
the  eyes,  without  occipital  crest  j  lower  jaw  v 
pcudage,  Three  very  long,  simple,  compress* 
lary  in  front;  outside  of  these  a  few  minnt« 
row  of  large  sharp  teeth;  lower  jaw  with  a  si 
pointed  teeth,  those  in  middle  of  the  jaw 
minute  Kostrils  horizontal.  Dorsal  flu  near 
Hoft  rays  similar;  au^  extremely  low,  precedt 
age.  Caudal  forked.  Yentrals  each  reduce 
spine,  inserted  below  pectorals.  Gill-rakers 
on  first  and  second  arch;  obsolete  on  third 
(jJEi'r'uc,  deep ;  tta/ioi,  band.) 

see  (b).  B.  elonsatus  (Clarke)  G.  &  R. 

Silvery,  with  dark  traces  on  head  and  tail, 
ole  half  greatest  depth  of  body,  its  least  de| 
width,  which  is  4  iu  head.  Snout  2J  in  heat 
front  of  eye,  as  long  as  postorbital  part  of  bea 
arch.  Dorsal  fin  inserted  above  middle  of 
as  maxillary.  Head  7^;  depth  30.  D.  1&4 
{Goods  &  Bean.)  Deep  seas ;  known  originally 
land;  a  specimen  lately  taken  from  the  stoi 
Grand  fianks  of  Newfoundland. 


Page  424.  After  Scomber  pneumatophonu  re 
6dT  (().  8.  COllas  Gmelin.— " ^mM  Mackerel"  of 

Our  Atlantic  and  Paoiflo  roiu-esentatives  { 
of  8.  pneumatophorus  seem  to  be  identical, 
respects  from  the  European  "Spanish  Ma 
has  the  head  longer,  3^  to  3{  in  length  (i 

>  This  apeciea  i«  known  M  "Artra-^bfe  "  and  "  5ilMr  J 


ADDENDA — 75.   CABANGIDiB — ^TRACHUKUS.  911 

dorsal  is  lower,  the  longest  spines  not  more  than  half  of  head ;  the  color 
is  distinctly  different.  In  S.  pneumatophartis  the  dark  bands  on  the 
back  are  broader  than  the  interspaces,  as  broad  as  pupil;  these  are 
Qsually  confluent  below  with  a  narrow  dark  lateral  streak,  which  runs 
about  on  the  level  of  the  upper  edge  of  the  pectoral;  below  this  streak 
the  sides  and  belly  are  immaculate.  In  8,  oolias  (specimens  from 
Charleston,  S.  C,  and  from  Genoa)  the  dark  dorsal  bands  are  much 
narrower,  not  so  broad  as  the  interspaces  and  more  wavy ;  the  lateral 
streak  is  obsolete  or  represented  by  a  line  of  dots,  and  the  sides  below 
are  marked  by  numerous  irregular,  wavy  vertical  streaks,  spots,  and 
reticulations,  of  a  dull  pearly-gray  color,  which  are  usually  broader  than 
the  interspaces;  longest  D.  spine  more  than  ^  head.  The  fin  rays  are 
the  same  in  the  two  species. 

{Scomber  oolias  Gmelin,  Syst.Nat.  i,  1329,  1788;  C.  &  V.  viii,  309;  Gthr.  ii,  361: 
Soomher  dekayi  Storer,  Fish.  Mass.  52. ) 

Page  424.  In  the  description  of  Scomber  soomhrus  read  "depth  6^ 
not  5J. 

Page  425.  For  Amcis  roohei  read  : 
669*  A*  thazard  (Lac.)  J.  &,  G. 

And  add  to  its  synonymy : 

{Scomber  ikazard  Lac.  Hist.  Nat.  Poiss.  iii,  9,  1802:  Awda  tasoC.AY.  Tiii,  146.) 

Page  427,  last  line,  omit  the  words  "  P.  10." 
Page  430,  second  line,  omit  the  word  Baird. 

Page  432.  The  following  diagnoses  of  the  species  of  Trachums  may  be 
substituted  for  those  given  in  the  text: 

•SO.  T.  picturafas  (Bowdich)  J.  &  6. — Horee  Mackerel, 

Body  elongate,  little  compressed,  the  depth  5  in  length;  scutes  50  + 
46  to  48,  the  anterior  scutes  one-third  lower  than  the  posterior,  their 
height  2^  in  diameter  of  eye ;  curve  of  lateral  line  scarcely  shorter  than 
straight  part;  maxillary  scarcely  reaching  beyond  front  of  eye,  2}  in 
head;  lining  of  ox)ercle  scarcely  blackish.  Coast  of  Southern  California 
to  Chili;  Mediterranean.  * 

{Seriola  picturata  Bow'dich,  Excursion  Madeira,  1825,  123:  TrachuruB  cuvieri  Lowe, 
Trans.  Zool.  Soc.  Lond.  ii,  183, 1837:  Caranx  trachuniB  2*n>«  subdhr.  C.  A  V.  Ui,  18: 
Caranx  amia  Bisso,  Ichth.  Nice,  1810,  74  (not  Scomber  amia  L.):  Caranx  symmetrimu 
Ayres,  Proc.  Cal.  Ac.  Nat.  8ci.  i,  62,  1855:  Trachurus  fallax  Capello,  Cat.  Peix.  Portu- 
gal, 1807:  2VaoMirM  riuoi  Giglioli,  Cat.  Anfibi.  Pesci.  Ital.  1880,  27.) 
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Ml.  T.  BBuras  K«l'.* 

Body  comparatively  deep  and  compressed,  1 
36+36  to  38,  the  anterior  ecntes  scarcely  lowei 
heiglittfareeH]aarter6  diameter  of  eye;  length 
to  1{  in  straight  part ;  mazillaiy  reaching  post 
head;  lining  of  opercle  dusky.  Coasts  of  Ei 
South  Atlantic  and  Qulf  coasts. 

iSoombtr  trachurtu  L.  Syat.  Nat.  Cut.  &  Val.  ix,  11 :  'j 
Ob.  Brit.  1S80,  124:  H Caranxonorut  plumierimuM  Lkc.  ] 
IVodianu  raurv*  Baf.  Caratteri,  etc.  1610,  SO.) 

Page  435.  Caranx  piequetus  is  kuown  on  the  i 
or"Jurel'';  Decapterus  punctatus  as  ^^C\gar-&a\ 
Caranx  cibi  are  about  28  in  number,  as  in  C. 
the  young  of  the  same  species. 

Page  436.  lustead  of  Caranx  falcatut  read: 
•§9.  C.  nmblrrhynckna  C.  &  V. 

Add  to  its  synonymy  : 

( Caranx  amblifi-kiinckui  C.  &.  V.  is,  100,  i>l.  '248. ) 
Page  437.  Caranx  fallax  can  hardly  be  said 
the  teeth  being  smaller  than  in  C.  hippm. 

Page  443.  Trachtfnotus  goreensis,  the  "  Perm 
is  probably  distinct  from  T.  <yvatus,  differing  in 
form.  It  reaches  a  large  size.  Trachynotua  g\ 
Pompano,"  rarely  grows  beyond  a  foot  in  leng 
the  latter  the  words  "Lower  California"  shou 

Page  444.  Instead  of  Seriola  lalandi  read : 
vol.  S.  doraalls  (Gill)  J.  &  G. 

The  identity  of  the  Galifomiau  "  Yellow-tail, 
of  the  Atlantic  is  questionable.    For  the  synoi 

stitnte : 

(Ha^alraetuif  dorialit  Gill,  Proa.  Ac.  Nnt.  Sci.  Phila.  18 

A  species  apparently  the  true  lalandi,  howi 
of  Florida  and  may  be  added  as — 
vol  (b).  S.  lalandi  C.  &  V.       . 

It  agrees  in  general  with  the  description  ol 

*Tho  ileBcriplion  of  T.  gaurat  given  iu  Iha  text  wai 

Venice,  bulonging  to   a  third  Kjiecies  or  variety   (deoli 

America  aoitb  of  Cape  Sau  Lucas.     It«  scntea  are  a« 

farm  and  other  characters  it  is  iotormediate  between  •» 
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8  larger,  the  maxillary  2f  in  head,  instead  of  2| ;  and  the  dorsal  rays 
ire  V-I,  32  or  33.    Florida  to  Brazil  5  reaching  a  large  size. 

(C.  A  V.  ix,  20a;  Gttnther,  ii,  463:  Seriola  ffigas  Poey,  Mem.  Cuba,  ii,  230.) 

Page  445.  After  Seriola  rivolia/na  add : 
1^09  (b).  8.  falcata  C.  &  Y.—^^Bock  Salmon"  (Pensacola). 

Grayish,  paler  below;  fins  blackish;  pectoral  pale;  a  very  faint 
>livaceous  band  from  the  eye  to  the  nape  (corresponding  to  the  black 
aand  in  8.  rivolianay  bnt  scarcely  visible).  Body  deep, •compressed; 
:iead  compressed,  not  conical,  a  little  longer  than  deep;  snout  2|  in 
^ead;  maxillary  reaching  front  of  pupil,  3f  in  head;  occiput  somewhat 
marinate;  caudal  keel  little  developed.  Dorsal  falcate,  its  anterior  lobe 
If  in  head,  23^  in  base  of  fin.  Head  3^;  depth  3f.  D.  Vni-I,  29;  A. 
II-I,  21.    Gulf  of  Mexico,  north  to  Pensacola. 

(Cnv.  &  Val.  ix,  210;  GUnther,  ii,  464:  Seriola  honariensia  Goode  A  Bean,  Proc.U.  S. 
Nat.  Mus.  ii,  1879, 129,  not  of  C.  <&  V.  f  It  is  thoaght  by  Dr.  Liitken  that  this  species 
is  identical  with  S.  rivoliana,  but  this  identity  is  not  yet  proven.  S.  rivoliana^zhonO' 
riensvi=bo8ci  seems  to  be  slenderer,  with  a  distinct  black  temporal  band.) 

Page  445.  Instead  of  Seriola  steamsi  read : 
703.  8.  carolinensis  Holbr. 

This  species  differs  from  Seriola  dorsalis  notably  in  the  larger  mouth 
(maxillary  reaching  middle  of  eye,  2^  in  head,  in  S.  carolinensis ;  barely 
reaching  front  of  pupil,  2|  in  head,  in  S.  dorsalis).  S.  carolinenaiSj  S. 
lalandiy  and  S.  dorsalis  have  the  occipital  region  broadly  rounded  in 
the  adult,  while  in  S,  zonata  it  is  sharply  compressed  or  carinated  at 
all  ages.  In  8.  zonata,  the  body  is  much  deeper,  the  head  more  obtuse, 
ind  the  dark  bands  in  the  young  fish  much  blacker. 

{Seriola  carolinensis  Skud  S,  zonata  Holbrook  Ichth.  S.  Car.  1860,  72;  Seriola  aieamsi 
)oode  Sl  Bean.) 

Page  446.  According  to  Dr.  Liitken  {Spolia  Atlanticay  1880,603)  Ula- 
fotis  pinnulatus  Poey  (the  "Runner^)  is  identical  with  Elagatis  bip^innu- 
atus  (Q.  &  O.)  Benn.,  a  species  known  from  the  East  Indies  and  the 
Mediterranean.    References  for  the  latter  are: 

{Seriola  hipinnulata  Qiioy  &  Gaimard,  Voy.  Uran.  Z06I.  i,  363:  Elagatis  hipinnulatui 
3enn.  Whaling  Voyage,  ii,  283 :  Seriolichthys  bipinnulatus  Bleeker,  Nat.  Tyds.  Nederl. 
[nd.  Ti,  196 :  Seriolichthys  bipinnulatus  GUnther,  ii,  468;  the  generic  name  Elagatis  be- 
ng  rejected  by  Dr.  GUnther  on  account  of  the  prior  Elacate,) 

Page  447.  In  the  typical  species  of  Scombroides  the  maxillary  has  a 
small  supplemental  bone,  of  which  no  trace  exists  in  the  American  spe- 
cies or  "  Oligoplites,^    The  latter  group  probably  merits  recognition  aa 
BuU.  Nat.  Mus.  No.  16 58 


1 
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a  diatJDCt  geons.  In  very  youag  specimens  ( 
ja,w  is  protractile  as  nsual  in  Oaraj^gidce. 

Page  148.  -InBtead  nf  Pomatomm  »aXtator  n 
T08.  P.  saltutrix  (L.)  Gill. 

*^  Saltatrix,^  as  used  by  LiuuEeua,  was  an  ol 

Page  451.  Iiietead  of  Stromateua  alepxdoUu 
TIO.  8.  para  L. 

Id  the  description  (p.  451)  read  pectond  m 
add  to  the  synonymy : 

{StTomalfiM  pant  L.  8;at.  Nat.  ed.  u,  348;  based 
Sloane'a  "Jamaicft"):  Stterinu*  lanlSumi  Quojr  &. 
JOambut  xanthura*  C.  &,  T.  ix,  405;  not  SUvmateatpm 

Page  452.  The  genas  "  Jlfupiw"  Cocco  {Sa  ( 
di  Messina,  in  Giom.  Scienz.  Lett.  Arti  per 
according  to  Dr.  Giglioli  (tn  lit.),  probably  id< 
imperiaUs  Cocco  being  thought  to  be  the  sami 
is  some  uncertainty,  it  is  probably  beat,  bowe^ 
Mupua. 

Page  454.  Instead  of  Corypheena  punctulaU 
T19.  C.  eqaifleti*  1..— Small  Dolphm. 

Bluish  above,  paler  below,  and  yellowif 
sprinkled  with  small,  irregnlar  blae  Bpots;  1 
dorsal;  dorsal  dark  blue,  usually  marked  w. 
spots;  anal  without  spots.  Profile  of  snout  i 
age;  ventrals  moderate,  inserted  somewhat 
51  to  66 ;  A.  24  to  26.  Length  2J  feet.  Pela, 
Atlantic  and  Gulf  coast. 

(L.  S^Bt.  N,it.;  GUnther.  ii,  407;  LtltWn,  Spolift  j 
puHctulatus  C.  &.  V.  ii,  327,  CaryplumapiaictulataG^iA 
lata  Focy,  Mem.  Cuba,  ii,  345;  Lowe,  Fiahea  Madeira 

Page  455.  Instead  of  Coryphana  8ueuri  rea 
VIS.  C.  hlppnras  L.—Ortat  Dolphin. 

Colors  brilliant  in  Utb,  changing  suddenly 
above,  white  or  golden  below,  with  bright  bin 
back  and  hejtd,  forming  bauds  on  the  snoat; 
paler  oblique  bnes ;  other  fins  tinged  with  blue 
pale  with  blackish  spots  on  the  lower  puts.  : 
of  eye ;  profile  of  anont  becoming  nearly  verti 
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under  middle  of  body.  "Male  with  the  firont  elevated,  forming  a  crest, 
which  projects  a  little  beyond  the  upper  jaw;  female  with  blue  spots 
along  ea€h  side  of  the  tail,  regularly  arranged.^  (Poey.)  Head  5 ;  depth 
5.  D.  58-64;  A.  26-30.  Length  6  feet.  In  aU  warm  seas;  common  in 
the  Gulf  of  Mexico. 

(L.  Syst.  Nat.;  Giinther,  ii,  405;  Poey,  Syn.  Pise.  Cab.  356:  CorypJuBna  guttata 
^oey,  Mem.  Cuba,  ii,  245;  Liitken,  1.  c.  483:  Coryph<Bna  aueuri  C.  &  V.  ix,  302.) 

Page  455.  After  Fteraclis  carolintis  add: 

336  (&).— BRAMA  Bloch  <&  Schneider. 
<Bloch  &  Schneider,  Systema  Ichthyol.  1801,  99:  type  Sparua  raji  Bloch.) 

Body  compressed,  more  or  less  elevated,  covered  with  rather  small 
scales.  Mouth  very  oblique,  the  lower  jaw  projecting;  both  jaws  with 
an  outer  series  of  strong  teeth ;  teeth  on  vomer  and  palatines  decidu- 
ous. Dorsal  and  anal  fins  elongate,  the  former  with  3  or  4,  the  latter 
with  2  or  3  spines;  caudal  deeply  forked;  ventrals  thoracic,  1, 5.  Oper- 
cles  entire ;  branchiostegals  7.  No  air  bladder.  Pelagic.  (Latin  hrama^ 
bream;  the  8i)ecies  having  been  called  ^^Brama  marina^^  by  Eay.) 

717  (ft).  B.  r^l  (Bloch)  Schn. 

Coloration  uniform.  Eye  at  the  middle  of  the  head;  i)ectorals  reach- 
ing middle  of  anal.  Greatest  depth  below  middle  of  body,  3  in  total 
length.  D.  III-31 ;  A.  11-27 ;  scales  13-90-23.  Pyloric  cceca  6.  Ver- 
tebrae  16  +  23.  Atlantic  coasts  of  Euroi)e  and  Africa,  straying  to 
Grand  Banks  of  Newfoundland  (Bean)^  coast  of  Washington  Territory 
(Bean)j  and  GhilL 

{Sparus  raji  Bloch,  Ichth.  taf.  273;  Gtinther,  ii,  408.) 

Page  459.  For  Holocentrm  read  Holocentrum.  The  former  is  the  orig- 
inal orthography,  but  it  is  not  worth  while  to  try  to  restore  it 

Page  461.  Under  Eldssomatidcej  the  statements  "no  teeth  on  vomer'' 
and  "  pseudobranchiae  none"  are  not  quite  correct.  A  specimen  of  EIcls- 
soma  zonatum  from  Tombigbee  Eiver,  1 J  inches  long,  thus  much  larger 
than  the  original  types,  shows  the  following  characters: 

A  few  weak  teeth  on  vomer ;  front  teeth  of  both  jaws  canine-like, 
directed  forward;  pseudobranchiae  somewhat  glandular,  covered  by 
skin.  Scales  cycloid;  no  lateral  line.  Dorsal  apparently  emarginate. 
D.  Y,  9;  A.  in,  5;  Lat.  1.  38.  Head  speckled  with  black;  fins  with 
dark  spots. 
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Page  468.  Under  CktenoWyttua  gulosua  teai 

Page  482.  Under  Lepomia  hotbrooH  read;  ' 
pomia  notatus  read:  "  D.  X,  12.'' 

Page  485.  Instead  of  Micropierua  dolomiet 
personal  name  should  have  tlie  genitiTe  form 

Page  523.  Under  Ferca,  tentli  linefrom  bot 
preopercle  with  strong  antrorse  teeth." 

Page  525,  tenth  line,  nnder  StizoBtediumy  \ 
opercle  with  a  few  antrorse  teeth." 

Page  632.  After  Polyprion  oxygentua  add: 

9TS  (fi).-BRACHTRIIlN 

(Gill,  Froc.  Acad.  Nat.  ScL  Fhila.  1862,  336:  type  Sen 
Body  oblong-ovate,  compressed;  head  eho 
snout  short  and  hlunt ;  jaws  and  all  the  bone 
imbricated  scaled.  Scales  of  body  very  sm 
obliqne,  the  lower  jaw  projecting.  No  supph 
as  in  Serranug,  but  the  lateral  teeth  small,  n< 
erenly  serrate.  Dorsal  spines  9,  none  of  th< 
fins  all  low  ;  caudal  fin  forked.    Warm  teas. 

83.1  (b).  B.  furclfer  (C.  &.  V.)  Poey. 

Ked  or  reddish,  with  three  small  violet  sp( 
and  one  on  the  tail;  sides  with  obliqne  strea! 
tudinal  blackish  streak.  Snout  short,  scare 
eye;  maxillary  reaching  to  below  middle  of 
evenly  serrate.  Gill  rakers  slender.  Dors 
form,  but  longer  than  the  soft  rays;  second 
than  third;  pectoral  long  and  pointed,  loage 
forked.  Head  3J;  depth  2J.  D.  IX,  19;  1 
Tropical  America,  generally  abundant  both  i 
recorded  by  Dekay  from  near  yew  York.  I 
though  the  occurrence  of  the  species  within 
(SerriiBu»/urciftrandcreo(a«Ciiv.  iVal.,  ii,964,2et 
Proc.  Acad.  Nat.  Sci.  Phila.  lt#2,  24!) :  Brackyrhitni*  a 
N.  Y,  1B71,  46:  Corciua  oxypUra  Deksf,  N.  T.  Fanon 


Gthr. 


,  91 :  Serranus  creoltu  sad  cotoaiu  Othr.  i,  100,  1 


lol  '.  ', 


Page  533.  After  Serranua  atrariut  add: 
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836  (&).  S.  niyrescens  (Bloch  &  Sclm.)  Groode  <&  Bean. 

According  to  Dr.  Holbrook  the  northern  representative  {nigrescena)  of 
Serranus  atrarius  has  the  air-bladder  simple,  and  the  pectoral  as  long  as 
the  ventral }  while  in  the  southern  form  (atrarius)  the  air-bladder  is  sac- 
culated, and  the  pectoral  longer  than  the  ventral.  These  observations 
are  confirmed  by  Dr.  Bean,  who  has  also  noticed  other  points  of  differ- 
ence. The  northern  form  (Cape  Hatteras  northward)  may  then  stand 
as  8.  nigrescens. 

(Corifp/udna  nigreaoens  Bloch  &  Schneider,  1801,  297:  CeHtropristU  nigrioan$  C.  &,  V. 
iiiy  37,  and  of  various  authors.) 

Page  534.  In  Serranus  trifurcus  the  filamentous  tips  to  the  dorsal 
Opines  are  often  but  little  developed.  A  species,  apparently  the  same, 
:>ccur8  in  the  Gulf  of  Mexico.  Head  2f ;  depth  3f.  D.  X,  12;  A.  HI, 
7;  scales  6-48-13.  The  section  called  ^^Haliperca^  should  be  Prionodes* 
lenyns. 

Page  535.  To  the  account  of  Serranus  subligarius  add: 
A  large  blotch  of  cream-color  with  sharply  defined  edges  in  front  of 
vent,  extending  upwards  as  an  irregular  cross-band  to  near  middle  of 
sides;  an  interrupted  black  ring  around  tail  at  base  of  caudal;  a  large 
black  blotch  on  front  of  soft  dorsal;  lower  parts  of  head  with  a  very 
conspicuous  network  of  bluish  streaks;  pectorals,  anal,  and  caudal, 
sharply  barred  with  black;  ventrals  tipped  with  black.  Body  deep, 
compressed;  the  head  very  slender,  acuminate,  the  anterior  profile 
straight  or  somewhat  concave;  depth  at  middle  of  eye  little  more  than 
half-length  of  head;  lower  jaw  little  projecting;  maxillary  reaching 
posterior  margin  of  pupil,  2^  in  head;  canines  small,  those  on  sides  of 
lower  jaw  largest;  edge  of  preoperde  sharply  and  subequally  serrate 
gill-rakers  short.  Dorsal  little  emarginate,  the  fourth  spine  3  in  head 
caudal  subtruncate;  second  anal  spine  longer  than  third,  2^  in  head 
jaws,  and  dorsal  and  anal  fins  scaleless.  Head  2^;  depth  3;  D.  X,  13 
A.  Ill,  7;  scales  6-42-17. 

Pages  536,  537,  etc.  All  the  species  of  Serrantis  have  normally  10 
spines  in  the  dorsal. 

Page  536.  Instead  of  subgenus  Plectropoma  substitute: 

974  (&).-H¥POPIiECTRUS  GiU. 
{Gin,  Proo.  Ac.  Nat.  Sci.  Phila.  1862,  236:  type  Plectropoma  pneUOy  C.  &  V.) 

This  genus  differs  from  Serranus  chiefly  in  the  presence  of  antrorse 


•  Frionodea  Jenyns,  Zool.  Beagle.  Fish.  1842, 46:  type  FHonodea  faaciatus  Jenyna. 


S44.  T.  Slomlas  Ooode  &  Bean  MSS. 

The  color  ia  this  Bpeciea,  the  "Black  GroHper"  of  tht 
is  daik  gray,  freckled  with  paler,  bat  nithoiit  distinct 
etlged  or  tipped  with  black;  no  yellow  uor  violet  shi 
Caudal  lunate.  Month  very  larye;  the  maxillary  longe: 
The  ideiitiflcatiou  of  this  species  with  T.  hi-vuneus  Pocy  i; 

(Gowio  4  Beau,  Proo.  U.  S.  Sftt.  Mus.  1»S.) 

Page  539.  After  Trkotiopia  niicrolepis  add: 
816  W-  T.  petroBus  Poey. 

Light  hrownisli  violet,  covered  with  eh>seset  rouod 
spots  about  as  large  as  the  pupil,  besides  large  quadrat' 
tlie  truuk;  no  red  anywhere.  Fins  dark  brown,  excep 
wliich  are  black,  with  a  broad  border  of  bright  orange, 
adult.  Maxillary  extending  beyond  orbit.  Preopercle 
serrate.  Caudal  luuate,  the.  lower  angle  rounded.  Hw 
deplh  4.  D.  XI,  16*  A.  Ill,  11;  ececa  15  to  20.  Cubi 
{Poey.) 

{.Snv«flM«;w(m»u»  Poey,  Mciuorins,  ii,  13C;  miolropii petrositt  Poi 
Hint.  N.  Y.  ix,  301,  187U.) 

Page  540.  ^' Ep'mephelm  capreolm"  should  apparently 
817.  E.  atlanticus  (Lac.)  J.  &  G. 
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young  with  ta^nsverse  dark  bars ;  ventrals  dusky.  Bod}'  rather  deep, 
somewhat  compressed.  .  Mouth  large,  the  niaxiUary  extending  beyond 
eye,  2  in  head;  canines  rather  strong.  Preopercle  nearly  evenly  serrate. 
Caudal'  rounded  • ;  second  anal  spine  rather  strong,  slightly  longer  than 
third ;  dorsal  spines  rather  high.  Jaws  and  fins  with  fine  scales.  Head 
2i;  depth  2 J.  D.  XI,  17;  A.  Ill,  8;  Lat.  1.  about  85.  West  Indies; 
north  to  Key  West  (Poey;  Stearns) }  very  abundant;  reaches  the  length 
of  4  or  5  feet. 

(Anthias striatus  Bloch^  Ichtb.  ix,  10.),  1797:  Serranus  striatiu  Giinther,  i,  110:  Goode, 
Ball.  U.  8.  Nat.  Mus.  v,  57:  Poey,  Rep.  FU.  Nat.  Caba,  ii,  285.) 

Page  541.  The  group  called  Bodianus  is  probably  entitled  to  generic 
rank.    Its  species  should  stand  as  follows: 

§53.  B.  panctatus  (L.)  J.  &  G. 

852  (5).  B.  taeniops  (C.  <&  V.)  J.  &  G. 

Red  or  dark  brown,  the  head,  body,  and  fins  covered  with  small 
round  blue,  black-edged  spots;  one  or  two  dark-blue  streaks  from  eye 
to  snout;  fins  all  more  or  less  edged  with^eep  blue.  Maxillary  reach- 
ing posterior  margin  of  eye;  canine  teeth  rather  strong,  the  upper 
largest.  Caudal  rounded  behind;  no  notch  between  dorsal  spines  and 
soft  rays.  Second  and  third  anal  spines  about  equal.  Head  2 J;  depth 
2|.  D.  IX,  15;  A.  Ill,  9;  Lat.  1. 100.  Tropical  Atlantic;  Florida  Keys 
to  Senegambia.    {Steindachner.) 

{Serranus  Ugniops  C.  <&  V.  ii,  370:  Serramu  ieeniops  Gilntber,  i,  121:  Serranus  tceniops 
Steindacbner,  Beitriige  Kenntn.  Fiscbe  Afrika's,  1881,  4.) 

853  (c).  E.  g^uttatns  (Gmelin)  Goode.—Cahrilla. 

Olivaceous;  body  and  head  everywhere  covered  with  small  bronze 
spots,  much  smaller  than  the  pupil,  the  6X)ots  mostly  with  darker 
centers;  besides  these  are  larger  obscure  pale  spots,  around  which  the 
ground  color  forms  reticulations;  whitish  marblings  on  sides  of  back; 
base  of  pectoral  reticulate;  vertical  fins  obscurely  spotted;  the  soft 
dorsal  and  caudal  broadly  margined  with  black;  pectorals  pale;  ven- 
trals dusky  at  tip.  Body  comparatively  elongate.  Mouth  large,  the 
maxillary  extending  past  the  eye,  its  length  2J  in  head.  Eye  shorter 
than  snout,  5J  in  head.  Depressible  teeth  in  front  of  jaws  long.  Fins 
of  moderate  height;  caudal  truncate;  anal  spines  moderate,  the  second 
about  as  long  as  third,  5  in  head;  pectoral  1|  in  head.    Head  2^;  depth 

*The  caudal  is  lunate  iu  E.  morio  and  in  tbe  species  of  IDrisotropis,  In  our  other 
species  of  Epinephelus  it  is  rounded  or  truncate. 


It  is  however  i)rol)abltf,  as  siifigestod  by  Dr.  Gill, 
phelua  guasa  is  simply  the  very  oltl  I'liriii  of  E.  nigritiit 
''  Ottawa"  or  "  Warsato"  by  tLc  Florida  flslienuvu. 

Page  542,  Dulcs  auriga  slioiikl  be  oniitte*],  as  it  has 
been  taken  on  our  coast. 

Page  543.  Instead  of  Rhi/pticm  decoralus  read: 
BSe.  R.  niBrlplnnis  Gill 

And  add  to  tlie  sjTionymy : 

{Ehyplifuf  nigripinma  Cill,  Pro?.  Acn.l,  Nal.  Sci,  Pbila.  18fil, ; 
decoraiiiK  Cops  Prnc.  Acad.  Nat.  Soi.  I'liila.  1H70,  119.) 

This  species  iohabits  the  Pacitic  coa.st  of  Mexico  and  ( 
and  we  doubt  its  occurrence  on  our  Atiiintic  coast.  Tl 
tained  bj'  Professor  Cope  at  Sewjiort  may  l)eloiig  U 
epecies.* 

Page  J40.  Instead  of  Xenichthys  Gill  read: 

381.— XENISTIirS  JunUu  &  Gilbert  ((;eii.  n. 

In  the  typical  speciesof  XeHtt7i/Ay»  Gill,  the  soft  dorsa 
than  the  spinous  dorsal,  and  coiuiiosed  of  18  rays ;  the 
jlarly  elongate,  of  16  to  18  rays.  In  A",  cali/orniensis,  t 
shorter  than  the  spinons  dorsal,  and  composed  of  11 
anal  is  also  short.    The  latter  species  may  be  taken  : 
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Page  548.  Instead  of  Lutfanus  melanurm  read : 

861.  Ja.  chiysoms  (Bloch)  Valllant. 

Erase  from  its  synonymy  ^^Perca  melanura  L.  Syst.  Nat."  The  latter 
is  a  West  Indian  species  of  IHdbasia  {=Hcetnulon  dor  sale  Poey). 

Page  548,  549.  In  all  our  species  of  Luijanus  the  series  of  scales  above 
the  lateral  line  extend  obliquely  upward  and  backward,  being  not 
throughout  parallel  with  it.  In  L.  ckrysuruSy  caxis^  stearnsiy  and  btack- 
/ardiy  the  patch  of  vomerine  teeth  is  "  anchor-shaped.''  In  many  of  the 
other  species  of  the  genus  the  patch  of  vomerine  teeth  is  lunate,  and 
in  some  the  series  of  sdiles  above  the  lateral  line  are  parallel  with  the 
lateral  line. 

Page  549.  After  Luijanus  ca>xis  add: 

862  (b),  Ltm  caballerote  (Bloch  &  Schneider)  Poey. 

Brown,  tinged  with  violet;  red  below;  fins  wine  color;  eye  red; 
young  with  a  blue  stripe  or  line  of  points  under  the  eye,  but  without 
dark  bands.  Body  rather  more  elongate  than  in  X.  ca^xis;  snout  prom- 
inent, 3  In  head,  the  profile  somewhat  concave;  mouth  rather  small; 
maxillary  not  rejiching  middle  of  orbit;  jaws  subequal;  teeth  very 
strong;  upper  jaw  with  2  large  and  4  small  canines;  vomerine  teeth  pro- 
longed backward  on  the  mcnlian  line ;  eye  4^  in  head,  1§  in  snout ;  pre- 
opercle  notched,  but  the  knob  of  the  interopercle  very  inconspicuous ; 
caudal  emarginate;  pectorals  If  in  head,  scarcely  reaching  Iront  of 
anal;  second  anal  spine  strong,  scarcely  longer  than  third;  fourth 
dorsal  spine  longest.  Direction  of  rows  of  scales  above  lateral  line 
very  oblique;  nuchal  scales  in  3  series.  Head  2|;  depth 3.  D.  X,  13; 
A.  Ill,  7;  scales  9-45-16.  West  Indies,  north  to  Key  West  Beaches 
a  weight  of  12  pounds. 

(Anthiaa  caballerote  Bloch  &,  Schneider^  Syst.  Ichth.  1801,  310:  Meaoprion  cynodon 
Giinther,  i,  194;  Poey,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  187 ;  Poey,  Synops.  Pise.  Cub. 
1868,  293;  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  x,  75,  1871.) 

869  (c).  Li.  campechianus  Poey. 

Deep  red,  paler  on  the  throat;  streaks  along  the  rows  of  scales  bluish 
above,  yellowish  on  the  sides;  fins  colored  like  the  body;  dorsal  bor- 
dered with  orange,  and  with  a  narrow  blackish  edge ;  caudal  bordered 
with  blackish;  eye  red;  a  blackish  blotch  near  the  lateral  line  below 
soft  dorsal,  as  in  numerous  West  Indian  species  (and  in  the  young  of 
i.  blackfordi).  Body  rather  deep.  Eye  large,  4  in  head;  maxillary 
reaching  front  of  eye ;  preopercle  serrate,  the  concavity  Bl\g1at\  SssNist- 
opercle  without  knob;  canines  slender;   teeth  in  lower  ja^  \»st'^^''«^ 
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front;  tongue  with  two  rough  x)Iates;  soft  dorsal  as  long  as  the  part  of 
the  spinous  behind  fifth  spine;  caudal  little  forked.  Temporal  band  of 
scales  broad ;  scales  above  lateral  line  forming  oblique  series  not  par- 
allel with  the  back.  Vomerine  teeth  prolonged  backward  in  a  long 
band  on  the  median  line.  D.  X,  14;  A.  Ill,  8;  65  scales  in  a  series 
above  lateral  line,  53  below.  Gulf  of  Mexico;  brought  to  the  Havana 
markets  from  the  Bay  of  Campeachy  and  from  Key  West.     (Poey.) 

(Mesoprion  campechanus  Poey,  Memorias  Cuba  ii,  140,  1860,  and  in  Synops.  Pm. 
Cubens,  294:  Mesoprion  oampechianus  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1870,  5.) 

Page  549.  To  the  account  of  Lutjanus  stearnsi  add :  Scales  above  lat- 
eral line  forming  oblique  series,  which  are  not  parallel  throughout  with 
the  lateral  line.  Teeth  on  vomer  in  an  anchor-shaped  patch,  prolonged 
backward  on  the  median  line;  outer  pair  of  canines  above,  verj-  large: 
teeth  of  lower  jaw  moderate;  teeth  on  tongue  in  a  single  patch;  max- 
illary 2f  in  head,  reaching  front  of  pupil;  posterior  nostril  ovate;  pec- 
toral li  in  head;  second  and  third  anal  spines  subequaL 

Page  549.  After  Lutjanus  stearnsi  add: 

§64  (5).  Ja.  synagrris  (L.)  Poey. 

Olivaceous  above,  silvery  on  sides  and  below;  flushed  with  reddi^ 
above ;  back  and  sides  with  wide,  continuous  stripes  of  golden  yellow, 
usually  wider  than  a  series  of  scales;  a  black  blotch  below  soft  dorsal; 
sides  of  head  with  yellow  stripes  usually  continuous  with  those  on 
sides;  two  yellow  stripes  from  eye  to  snout;  caudal  red;  other  fins  yd- 
lowish;  dorsal  with  two  reddish  longitudinal  bands;  ventrals  margined 
with  white ;  these  colors  fading  in  alcohol.  Body  rather  deep  and  com- 
pressed; anterior  profile  steep  and  nearly  straight;  lower  jaw  project- 
ing; maxillary  reaching  to  below  front  of  eye.  Teeth  rather  smally 
subequal,  the  canines  little  developed;  teeth  on  vomer  in  a  /]\-8haped 
patch,  slightly  prolonged  backward  on  the  median  line*  Scales  smidl, 
smoothish;  those  above  lateral  line  arranged  in  series  not  parallel 
with  the  lateral  line.  Preox>ercle  with  a  shallow  notch*  Dorsal  spioei 
slender;  anal  spines  graduated ;  anal  fin  rather  high;  caudal  moder 
ately  forked.  Pectorals  long,  1|  in  head,  almost  reaching  anaL  GtB- 
rakers  rather  long  and  strong.  Head  2§ ;  depth  2|.  D*  X,  12 ;  A.  Ill, 
7;  scales  6-50-17.  L.  12  inches.  West  Indies;  north  to  KegrWeri) 
Florida. 

(Sparus  synagris  L.  Syst.  Nat.:  Sparus  vermUsularis  Bloch  ^  Sohn^daTi  18I1|S3^ 
Mesoprion  uninotatua  Cav.  &  Val.  ii,  479:  Meaoprion  uninokUuM  OttoXtrntf  %, 
prion  uninotatua  Poey,  Synopsis  Piso.  Cubens,  294.) 
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Page  550.  Conodon  G.  &  Y.  should  be  recognized  as  a  distinct  genos. 

Page  550.  To  the  accoant  of  Conodon  nohilis  add: 

Series  of  scales  above  lateral  line,  forming  series  parallel  with  the 
lateral  line ;  anterior  li Ab  of  preopercle  with  strong  spinous  teeth  di- 
rected forwards.  In  all  oui^  species  of  Pomadasys  the  scales  above  the 
lateral  line  form  series  not  parallel  with  the  lateral  line. 

Page  551.  Pomadasys  fasciatus  is  identical  with  P.  fulvomaculatus  and 
should  be  suppressed.  Instead  of  "  Lat.  1.  75,"  in  the  description  of  the 
latter  species,  read  *' Lat.  1.  57." 

Page  551.  After  bbj  etc.,  add: 

c.  Body  short  and  deep ;  the  back  arched;  spines  strong ;  outer  teelh  enlarged;  lips 
thick ;  soft  dorsal  and  anal  with  small  scales.    {Aniaotremua  Gill.) 

Page  552.  In  the  description  of  P.  virginicus  add  "scales  10-55-16." 

Page  552.  Pomadasys  bilineatus  has  been  lately  taken  in  Florida  by 
Dr.  J.  A.  Henshall.  Scales  0-35-13;  about  45  pores  in  lat.  1.  The 
specimens  from  California  referred  to  this  species  probably  belong  to 
the  following: 

§71  (h).  P.  interroptas  (Gill)  J.  &  G. 

Adult  grayish;  each  scale  on  upper  anterior  part  of  body  with  a  dis- 
tinct blackish  spot;  fins  all  more  or  less  dusky.  Young  (I)  (hiterruptus) 
with  the  spots  obsolete;  sides  with  two  parallel  jet-black  bands,  the 
lower  from  eye  backward  nearly  but  not  quite  reaching  a  large  black 
blotch  at  base  of  caudal.  Back  arched ;  pectoral  a  little  shorter  than 
head;  second  anal  spine  robust,  half  length  of  head,  longer  than  fourth 
dorsal  spine.  Scales  very  large,  especially  below  spinous  dorsal,  where 
they  are  much  larger  than  in  P.  bilineatus.  Head  3;  depth  2 J.  D. 
XII,  16;  A.  Ill,  9;  scales  7-34-12;  pores  about  45.  San  Diego  (?)  to 
Panama. 

(T  Genytremua  interruptus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1861, 256  (young) :  Prislipoma 
fdrthi  Steind.  Ichth.  Beitr.  v,  4,  1876:  Pomadasys  fUrthi  Jor.  «fc  Gilb.  Proc.  U.  S.  Nat. 
Mob.  1881,  385.) 

Page  553.  After  IHabasisformosu^  sudd: 
879  (h).  D.  eleg^ans  (C.  <&  Y.)  J.  &  G. 

Brownish;  sides  of  head  and  body  with  seven  or  eight  conspicuous 
wavy  longitudinal  bands  of  light  blue,  edged  with  dusky.  Back  some- 
what elevated;  snout  long,  compressed;  mouth  large,  the  maxillary 
reaching  to  below  eye;  eye  IJ  in  snout,  3 J  in  body.  Head  3 J  (in  total); 
depth  about  the  same.    D.  XII,  16;  A.  II,  9;  scales  8-50-16.    West 
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Indies;  Dorth  to  Florida.    Besembles  i>.  formosiis^  but  readily  distin- 
guisbed  by  the  striped  body. 

{HoBmulon  elegans  C.  &.  V.  v,  2S7:  Hcemulon  elegans  GUnther,  i,  306.) 

Page  553.  After  Biahmis  chrysoptertis  add: 

§73  (5).  D.  chromis  (Brouss.)  J.  <&  G. 

Light  olive;  each  scale  with  a  large  dark  spot;  these  forming  very 
distinct  iuterrapted  stripes  along  the  rows  of  scale;  lower  fins  dusky; 
a  dusky  blotch  at  angle  of  preopercle.  Young  with  2  or  3  longitudin^ 
blackish  streaks.  Back  somewhat  elevated;  maxillary- reaching  jast 
past  front  of  eye,  2|  in  head.  Series  of  scales  above  lateral  line  very 
oblique  (as  in  all  our  species  of  Diahasis),  the  series  from  the  scapular 
scale  reaching  6th  dorsal  spine;  preopercle  well  serrated.  Longest 
dorsal  spine  2^  in  head ;  second  anal  spine  strong,  2^  in  head,  the  fin 
high.  Pectoral  IJ  in  head.  Head  3;  depth  2f  D.  XH,  18;  A.  Ill, 
7 ;  Lat.  1.  42.    West  Indies ;  north  to  Florida. 

(Perca  chromis  Broussonet  MSS:  HcpmuUm  ehromU  C.  &Y.  242:  Hannmlan  dkronsi 
Gtinther,  i,  310:  Hamulon  serratum  Poey^  Memorias,  ii,  181.) 

§73  (c).  D.  albus  (C.  <&  V.)  J.  <&  G. 

Color  pale  uniform  plumbeous;  no  black  spot  behind  angle  of  preo- 
percle. Mouth  wide,  but  the  maxillary  not  reaching  front  o'f  orbit;  eye 
6  in  head,  2|  in  snout;  preopercle  finely  and  evenly  serrate,  its  poste- 
rior limb  nearly  vertical.  Dorsal  tin  scarcely  notched,  the  spines  rather 
strong,  the  fourth  longest,  2^  in  head;  second  and  third  anal  spines 
nearly  equal  in  length  and  strength,  rather  more  than  half  fourth  dorsal 
spine.  Caudal  forked.  Head  3 J  (in  total);  depth  3J.  D.  XII,  16;  A. 
Ill,  8 ;  scales  7-50-16.    West  Indies ;  north  to  Key  West.    (Poey.) 

(Hasmulon  album  Cuv.  &  Val.  v,  241:  Hcemulan  album  GUnther,  i,  311:  HamulM 
album  Poey,  Synopsis  Pise.  Cubens.    1868,  312.) 


Page  553.  To  description  of  Didbdsis  chrysoptertis  add: 

Brownish-olive  above;  a  narrow  bronze  band,  darkest  in  young, froa 
snout,  through  eye,  to  base  of  caudal;  above  this  two  or  three  iaA 
streaks  from  eye  to  above  gill-opening;  another  beginning  on  tc^  of 
snout  on  each  side,  passing  above  eye,  and  extending  parallel  with  the 
first-mentioned  stripe  straight  to  last  ray  of  dorsal,  where  it  me^  Hi 
fellow  of  the  opposite  side;  a  dark  streak  from  tip  of  anoiil  aloQf*^ 
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dian  line  to  front  of  anal;  very  bright  specimens  show  a  narrow  yellow 
stripe  following  each  series  of  scales  on  back  and  sides;  adults  often 
plain  silvery;  a  large  rounded  black  blotch  at  base  of  the  caudal;  fins 
all  plain;  inside  of  mouth  scarlet.  Body  rather  elongate,  somewhat 
compressed;  the  back  little  elevated.  Snout  rather  short,  2 J  in  head; 
preorbital  moderate,  about  equaling  eye.  Maxillary  reaching  middle 
af  pupil,  2  in  head.  Eye  4J  in  head.  Dorsal  spines  rather  high,  the 
longest  1|  to  2^  in  head,  longer  than  the  second  anal  spine;  second 
anal  spine  strong,  longer  and  stronger  than  third,  2§  to  2^  in  head, 
reaching,  when  depressed,  to  base  of  last  ray.  Pectorals  1 J  to  IJ  in 
head.  Head  3;  depth  3.  D.  Xin,  15;  A.  lU,  8;  scales  7-52-13.  Tho 
color  of  the  young  of  D.  fremehundus  is  very  similar,  but  the  back  in 
the  latter  species  is  more  arched,  the  mouth  much  smaller,  and  the 
scales  below  the  lateral  line  much  larger.  The  adult  form  oi  D.freme- 
hundusy  as  yet  unknown,  is  probably  more  like  D.  chromis.  To  sy- 
nonomy  of  D.  chrysopterus  add: 

(Htgmulon  aurolineatum  C.  &  V.  v,  2^:  ffoBmulon  aurolineatum  Gthr.  i,  316:  Hcpmulon 

caudimacula  Poey,  Sjn.  Pise.  Cub.  379;  not  of  C.  &  V. :  Hamulon  quadrilineatum  Hoi- 
brook,  Ichth.  S.  C.    1860,  195.) 

874  (5).  D.  Jenigruano  (Poey)  Goode  &  Bean. 

Pale  olive,  with  faint  dusky  and  yellow  longitudinal  streaks,  espec- 
ially in  the  young ;  fins  all  pale,  probably  yellow  in  life.  Body  com- 
paratively elongate,  compressed,  the  back  little  elevateil,  the  profile 
regularly  curved  and  not  steep.  Snout  3  in  head;  eye  3^.  Mouth  very 
large,  the  maxillary  extending  slightly  past  middle  of  eye,  1|  in  head. 
Teeth  not  v^ery  large.  Preopercle  well  serrated.  Dorsal  deeply  notched, 
the  spines  moderate,  the  longest  eqaal  to  maxillary;  soft  dorsal  low; 
anal  rather  high,  its  edge  concave,  its  second  spine  about  as  long  as 
third  and  much  stronger,  2 J  in  head;  caudal  well  forked,  the  upper 
lobe  longest.  Pectoral  IJ  in  head,  reaching  past  ventrals  to  vent. 
Scales  above  lateral  line  in  very  oblique  series.  Head  3 ;  depth  3.  D. 
XIII,  15;  A.  Ill,  9;  scales  7-50-11.  L.  7  inches.  Cuba,  north  to 
Garden  Key,  Florida. 

(Hcemnlon  jeniguano  Poey,  Memorias  Cuba,  ii,  183,  1860,  and  in  Syn.  Pise.  Cub.  319  . 
IBa^mulon  schranki  Aga^lz,  Spix.  Pise.  Bras.  131:  ^  HaemuUn  schranki  Gllnlber,  i,  310.) 

Page  b^(y.  Before  Spams  insert : 

285  (5).— CA1.AIIIVS  Swainson. 
(Swainson,  Nat.  Hist.  Fisb.  etc.  ii,  221,  1839:  type  Pagellus  calamus  C.  &  V.) 

Body  broadly  ovate,  compressed,  the  back  elevated;  head  deep; 
preorbital  very  deep;  eye  placed  high,  preceded  by  a  bluiitish  pro- 
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tuberance;  posterior  nostril  slit-like,  much  larger  than  the  roundish 
anterior  nostril 5  opercles  very  short  and  deep;  cheeks  and  opereles 
scaly,  rest  of  head  naked ;  mouth  low,  horizontal,  rather  small ;  Iwth 
jaws  with  a  band  of  cardiform  teeth  in  front,  the  anterior  series  more 
or  less  enlarged,  sometimes  canine-like;  sides  of  each  jaw  with  2  to 4 
series  of  molars ;  gill-rakers  small.  Scales  large.  Dorsal  continuoos, 
rather  low,  its  spines  slender;  a  procumbent  spine  before  the  doreal. 
concealed  by  scales  in  some  of  the  species;  caudal  deeply  forked; 
anal  spines  rather  small ;  pectoral  rather  narrow,  usually  very  loDg. 
Second  inters-plnal  hone  of  the  anal  enlarged^  pen-shapedj  the  end  of  the 
air-bladder  being  received  into  its  concave  part.  "  The  skull  is  ex- 
tended downwards  to  the  chevron  of  the  vomer,  and  entire  on  each 
side  behind  the  forehead ;  the  parasphenoid  has  a  deep  but  thin  infe- 
rior crest,  which  is*  more  or  less  notched  in  front  of  its  posterior  decur- 
rent  processes;  the  forehead  comparatively  narrow,  ill-defined,  de- 
pressed above  the  preorbital  region,  horizontally  pitted;  the  occipi- 
tal crest  extending  far  forwards  and  thickened  with  vertical  osseous 
deposits,  the  inner  as  well  as  the  outer  lateral  crests  depressed  near 
the  orbits."  {Oillj  MS8.)  Species  rather  numerous,  mostly  of  small 
size,  chiefly  of  tropical  America.    (Latin  calamuSj  a  pen.) 

§76(6).  €.  megracephalus  Sw. — Plume-fish)  Pez  de  PJuma. 

Light  olive,  with  bluish  reflections,  the  young  with  dark  crossbars; 
front  of  head  and  preorbital  region  with  horizontal  anastomosing  wavy 
lines  of  steel  blue,  the  interspaces  yellowish;  ventrals  pale.  Body  com- 
pressed, the  back  arched,  the  anterior  profile  steep,  not  very  convex; 
depth  of  preorbital  half  head;  preocular  prominence  not  very  sharp; 
eye  moderate,  4  in  head.  Cleft  of  mouth  3§  in  head.  Anterior  teeth 
of  each  jaw  moderately  enlarged,  6  to  8  in  number ;  outermost  tooth  on 
each  side  of  upper  jaw  much  larger  than  the  others,  forming  a  gtnmg 
canine  directed  outward  and- forward.  A  concealed  procumbent  spine 
before  dorsal ;  dorsal  of  moderate  height,  the  soft  rays  highest  5  candal 
deeply  forked,  the  upper  lobe  the  longer;  anal  spines  sm^l,  gradn* 
ated ;  pectoral  reaching  front  of  anal,  a  little  longer  than  head.  Head 
Si ;  depth  2 J .  1).  XII,  12 ;  A.  Ill,  10 ;  scales  6-56-16.  West  Indiw, 
north  to  Florida. 

(Pagellus  calamus  C.  &>  V.  vi,  20^),  1830  :  Calamus  megaoepk4ilu9  Swainnon,  Kat.  Hirt> 
Fish,  ii,  222,  1839 :  Chrysophrys  calamus  Giinther,  i,  187 ;  Poey,  Ann.  Lye  Nat.  Hv>' 
N.  Y.  X,  178,  1872 :  T  Calamus  pennatula  GnicheDot,  R^vue  dee  Pagels  in  Mem.  Sue 
Imp.  Sci.  Nat.  Cherbourg,  xiv,  112,  1868.) 

§76  (c).  C.  bajonado  (Bloch  &  Schneider)  Poey. 

Bluish  gray,  vrith  bright  reflectionB;  a  blae  stripe  below  ej^j  aagb 
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of  month  orange;  fins  pale;  young  with  5  or  6  dark  olive  bars;  caudal 
faintly  barred.  Body  deep,  the  back  considerably  elevated;  muzzle 
prolonged,  the  profile  somewhat  arched ;  eye  large,  3§  in  head.  Canine 
teeth  rather  long  and  strong,  all  similar,  usually  about  8  in  eac*,h  jaw 
outside  of  the  cardiform  band.  Caudal  deeply  forked;  anal  spines 
graduated ;  pectoral  long,  somewhat  longer  than  head,  reaching  past 
anal  spines.  Depth  of  preorbital  2 J  in  head.  Head  3J;  depth  2.  D. 
XII,  12;  A.  Ill,  10.  Tropical  America,  north  to  South  Carolina  and 
Lower  California. 

(Sparus  bajonado  Bloch  &  Schneider,  Syst.  Ichth.  1801,  284:  PageUus  canimis  Poey, 
Mem.  Cuba,  ii,  468,  18G1 :  Calamus  bajonado  Poey,  Ann.  Lye.  Hist.  N.  Y.  x,  176,  1872: 
8paru8  brachysomus  Lockington  Proc.  U.  S.  Nat.  Mns.  1880,  28^.) 

876  (d).  C.  macrops  Poey. 

Pale  olivaceous,  somewhat  silvery;  sides  with  obscure  olivaceous 
bands,  especiall.y  in  the  young ;  preorbital  not  striped  ;  ventrals  pale. 
Body  broad-ovate,  compressed,  the  back  elevated,  the  anterior  profile 
slightly  curved,  not  very  steep.  Preorbital  deeper  than  long,  its  depth 
nearly  half  head.  A  sharx>-edged  bony  prominence  before  eye.  Eye 
large,  3  in  head,  about  as  long  as  maxillary.  Front  teeth  slender,  little 
enlarged,  about  12  in  the  outer  series  in  eiich  jaw;  molars  rather  small, 
in  3  rows  above  and  2  below.  Scales  above  lateral  line,  in  series  par- 
allel with  the  lateral  line.  Procumbent  spine  of  dorsal  concealed.  Fins 
low;  caudal  moderately  forked.  Pectoral  long,  a  little  longer  than 
head,  reaching  second  anal  spine,  which  is  little  enlarged,  little  longer 
than  third.  Head  3J;  depth  2-,^.  D.  XII,  12;  A.  Ill,  11;  scales 
7-53-17.    Cuba,  north  to  Garden  Key,  Florida. 

(Calamus  mucrops  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  x,  181, 1872.) 

876  {e)m  €•  arctifrons  Goode  <&  Bean. 

Light  olive,  with  bright  reflections ;  sides  with  obscure  dark  cross- 
bars; head  without  distinct  markings;  flns  nearly  plain,  all  pale. 
Body  oblong-ovate,  more  elongate  than  usual  in  this  genus,  the  ante- 
rior profile  being  very  convex.  Mouth  rather  large;  maxillary  2^  in 
head,  reaching  front  of  orbit.  Front  teeth  in  both  jaws  rather  strong, 
all  similar,  somewhat  canine-like,  6  to  8  in  each  jaw ;  upper  molars  in 
2  rows  anteriorly  and  3  posteriorly;  lower  in  2  rows;  a  conspicuous 
I)ore  with  a  dermal  flap  on  each  side  of  snout.  Preorbital  very  deep, 
its  depth  34  in  head.  Eye  small,  3J  in  head,  placed  very  high.  Dorsal 
spines  slender,  the  longest  3f  in  head,  about  equal  to  longest  soft  ray. 
Anal  spines  small,  graduated,  the  third  4  in  head.    Caudal  deeply 


928     CONTEIBUTIOITS  TO  NOETH   AMERICJ 

forked,  the  npper  lobe  nearly  as  long  as  he 
head,  reaching  slightly  past  vent.  Head  3^ 
A.  Ill,  11;  P.  16;  scales  5-46-14.    Soatliern 

(Qoode  &  Bean,  Proo.  U.  S.  Hat.  Hub.  1883.) 
6b.  Anterior  t«eth  little  larger  than  the  others,  not  ca 
8T6  (/).  C.  medlns  (Poey)  J.  &  G. 

Olivaceous,  rather  dusky;  body  and  vertit 
of  dark  olive,  which  mostly  disappear  with 
row,  horizontal  bluish  stripes;  ventrals  pal 
comparatively  elliptical;  the  back  less  arch 
the  anterior  profile  moderately  carved.  Pn 
maxillary  2^  in  bead.  Eye  small,  placed  I 
teeth  small,  scarcely  enlarged,  none  of  them  < 
in  three  series  above,  two  below.  Spines  low 
candal  less  deeply  forked  than  usual;  anal  b 
comparatively  short,  as  long  as  head,  reacbii 
tance  from  base  of  pectoral  to  base  of  dorsal 
depth  2J.  D.  XII,  12;  A.  III.  9;  scales  5-46- 
dorsal  and  nape.    L.  10  inches.    Florida  to  ( 

((iraniTniiteiu  mtdiut  Poej,  Ann.  L;C.  Nat.  Hist.  N.  1 
srr.  C.  mllnerl  (G.  tit  B.)  J.  &  Q. 

This  species  belongs  to  the  genua  CaJa\ 
allied  to  C.  meifiiM,  from  which  it  may  be  dist 
characters:  No  bhie  stripes  on  prcorbital; 
more  arched  than  in  medtua,  the  anterior 
tance  from  axil  of  i>ectoral  to  front  of  dors 
head.  Eye  4  in  head  (not  5  as  in  C.  mi 
species,  with  which  it  agrees  in  other  respec 
line  smaller.  Scales  0-47-13 ;  about  26  in  a  b 
3f  *  depth  21 

Page  556.  Sparos  pagros  li.—Gvlf  Porgee. 

The  coloration  of  this  species  as  shown  in 
is  as  follows:  Light  crimson,  shaded  with  go! 
silvery,  flushed  with  red ;  many  scales  of  hj 
small  round  spot  of  deep  purplish  bltfe,  t1 
streaks  below  and  broken  oblique  streaks  alx 
spots  on  nape  and  opercle;  fins  largely  orang 
find  no  account  of  the  presence  of  blue  spot 
of  this  species. 
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Page  557.  The  groups  called  Stenoiomus  and  La<iodon  should  be 
recognized  as  genera  distinct  from  DiplodtiSj  and  the  prior  Argyrops^ 
Sw.  (Class'u  Fish,  etc.,  1839,  221;  type  Spams  spinifcr  Forsk.)  should 
jirobably  be  used  for  the  former. 

Page  557.  The  species  called  in  the  t<5xt  Sparus  chrysops  and  Sparun 
aculeatiis  are  identical.  The  species  belongs  to  the  genus  ArgyropSy 
and  should  ^tand  as: 

880.  A.  chrysops  (L.)  J.  &  G,^Southcrn  Porgce. 

Differing  from  the  common  northern  scuj),  A,  versicolor]  (Mitch.)  J.  & 
G.  [  =  8,  argyrops  Auct.  not  of  Linn.),  in  the  following  respects: 

Body  more  elongate  and  less  elevated  anteriorly;  molar  teeth 
coarser;  size  larger.  Head  3|;  depth  2J.  D.  XII,  12;  A.  Ill,  11; 
scales  7-^18-14.  L.  18  inches.  Cape  Cod  to  Florida.  The  specimen 
described  in  the  text  (25170  U.  S.  ^at.  Mus.)  is  unusually  deep-bodied 
for  this  species. 

Page  557.  After  Argyrops  versicolor  add: 

1181  {h).  A*  caprinas  (Bean)  J.  &  G. — GoaVa  Head  Porgee. 

Light  olive;  silvery  below;  the  young  with  faint  very  narrow  darker 
T)ars.     Body  subovate,  the  back  anteriorly  much  more  elevated  than  in 


*Tlie  cranial  characters  of  Argyrops  are  very  diflferent  from  those  of  Diplodiis^  as 
iH  shown  by  the  following  account  of  the  sknlls  of  the  two  genera^  kindly  furnished 
to  us  by  Professor  Gill: 

In  fJipIodus  "the  skull  is  extended  downwards  to  the  chevron  of  the  vomer,  and  is 
notched  on  eacli  side  behind  the  forehead ;  the  parasphenoid  has  a  varying  inferior 
crest,  which  is  entire  near  its  posterior  decnrrent  processes;  forehead  broa<l,  weU  de- 
fined, convex  transversely  above  the  orbits,  abrni)tly  terminated  behind  by  the  con- 
vergence of  the  external  lateral  crests  into  the  occipital,  the  occipital  crest  ending 
abruptly  behind  the  forehead,  and  thickened  with  vertical  osseous  slriie;  the  inner 
as  well  as  outer  lateral  crests  erect  and  laminar,  and  converging  more  or  less  forwards. 

*'In  THpIodus  proper  the  forehead  is  moderately  broad  and  the  bone«  contracted 
forwards,  the  parasphenoid  with  a  superficial  inferior  crest,  convex  forwards,  and 
little  developed  posterior  decnrrent  processes. 

"In  Archosargua  Gill, the  forehead  is  very  broad  and  the  bones  wide  and  almost 
i^ven  with  tlie  prefrontals  iu  front;  the  parasphenoid  with  a  deep  inferior  crest,  and 
cmarginated  anteriorly  and  with  enlarged  jMisterior  decurrent  processes. 

"In  the  genus  Stenofomus  (Argyrops)  the  skull  is  extended  forwards  to  the  head  of 
the  vomer  nnd  notched  on  each  side  behind  the  forehead;  the  parasphenoid  has  the 
inferior  crest  low,  and  little  developed  post^riorly-decurrent  processes;  the  forehead  is 
narrow  and  ill-defined  behind,  its  surface  of  compact  t.exture,  but  with  a  few  foramina 
and  two  longitudinal  grooves  on  each  side;  the  occipital  crest  moderate,  extending  but 
little  forwanl  of  the  supraoccipital  bone,  and  not  overhanging  backward;  the  crest 
strengthened  by  a  longitudinal  lateral  ridge  on  each  side,  terminating  backwards  in. 
niamilliform  jfrojections,  the  inner  and  out^r  lateral  crests  not  procurrent  on  the  fore- 
head." 

t  Ixibnis  versicolor  Mitch.,  Trans.  Lit.  and  Phil.  Soc,  181.5,  1,  404.    Sparus  arg^ft^^ 
h,  is  the  young  of  A,  chrysops,  with.  2d  and  3d  dorsal  spines  filamentous. 
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versicolor.  Profile  steep,  with  a  stroog  He] 
snout  rather  pointed;  occipital  region  carina 
a  close-»et  baud,  the  oater  series  a  little  enlarg 
olate,  much  as  in  veraieolor.  Molars  in  two 
rakers  very  short.  A  strong  procumbent  spii 
second  dorsal  spines  very  short ;  third  dorsa 
mentous,  reaching  past  middle  of  soft  dorsa! 
than  head,  reaching  soft  rays  of  anal.  Seal; 
tong  (in  A.  veraieolor  considerably  longer  tl 
spina]  of  anal  quill-shaped  as  in  Calamvg. 
XII,  12;  A.  Ill,  12;  scales  about  7-48-14. 
rather  deep  water.  Distinguished  from  A. 
cheek  and  preorbital,  the  different  form  of  thi 
in  the  dorsal  spines. 

(iSfenofomtu  oaprinue  Bean,  Proc.  U.  H.  Nut.  Miie.  ISSS 
•  On  page  560,  after  DiploduH  cavdimacula,  m 
ass  (b>.  D.  caiibKUB  (F«>ey)  J.  &,  G.— Sarpo. 

Steel-brown,  with  golden-yellow  longitudin 
«stend  on  the  head,  3  above,  5  or  C  below  the 
at  the  shonlder;  dorsal  yellowish,  with  a  fai 
ventrals  orange  in  the  females,  yellowish  ant 
anal  similarly  colored.  Body  deep;  snout  ol 
lieyond  posterior  nostril ;  molars  in  two  row 
second  anal  spine  much  longer  and  larger  thai 
I>ointed;  caudal  forked.  Head  4|  (in  total); 
A.  Ill,  10.     West  Indies,  north  to  Key  West 

(Sargu*  carilKna  Poey.  Hemoriaa,  ii,  19(i0,  197,  and  k 


Page  563.  After  Apogon 


add: 


SS9  (b).  A.  macDlatus  (Pouy)  J.  &  0. 

Uniform  bright  scarlet ;  a  round  black  spot 
another  on  side  of  caudal  peduncle  above  met 
bead,  reaching  beyond  pupil ;  eye  very  large,  ■ 
tinctly  serrnlato ;  pectoral  1}  in  head,  a  little  s 
2i ;  depth  2*.  D.  VI-I,  7 ;  A.  II,  8 ;  scales  2^- 
Florida  to  Cuba. 

(ilOBOpriun  macflatai  Pocy,  Mem.  Cubaii,  133, 186u; 
Cnb.  304,  1868 ;  Jor,  &.  Gilb."  Proc.  U.  S.  Nat.  Mw.  18SS 

It  is  doubt?a\  whether  Apogon  americanm  b: 
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on  our  coast,  or  indeed  what  that  species  may  be.  The  original  type,  in 
bad  condition,  has  been  identified  by  Vaillant  &  Bocourt  with  Apogon 
doviij  a  Panama  species,  and  their  description,  copied  in  the  text  on 
page  563,  seems  to  have  been  drawn  from  the  latter  species. 

a,  Preopercle  entire ;  scales  large.     {Apogonichthys  Bleeker.) 

889  (o).  A.  alutus  J.  &>  G. 

Ensty-red,  with  silvery  luster,  body  and  fins  very  finely  speckled  with 
dusky;  vertical  fins  somewhat  yellow,  their  tips  dusky  with  dark  points. 
Mouth  very  oblique;  maxillary  IJ  in  head,  reaching  past  pupil;  preop- 
ercle with  both  ridges  entire;  eye  moderate,  2|  in  head;  second  aniil 
spine  half  length  of  longest  anal  ray,  3.J  in  head ;  ventrals  a  little  longer 
than  pectorals,  not  reaching  vent.  Head  2^;  depth  2f.  D.  VI-I,  0; 
A.  n,  8;  Lat.  1.  21.    L.  2^  inches.    West  Florida. 

{V  Apogonichthys  puncticalatus  Poey,  Repeit.  Fis.  Nat.  li^l.  Cuba^  ii,  233  (lat.  1.  30); 
Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882,  279.) 

Page  564.  mallus  barbatus  L. 

Specimens  of  this  species  have  been  obtained  at  Pensacola,  Florida, 
and  at  Wood's  Holl,  Massachusetts.  The  American  form  (subsp.  auratm 
J.  &  G.)  is  distinguishable  from  the  typical  barbatus  in  the  lower 
fins,  less  blunt  snout,  shorter  mouth,  and  the  presence  of  two  lateral 
stripes  of  yellow.  From  the  European  variety  nurmuletus  {Mullus  sur- 
muletus  L.),  subsp.  aurattts  is  known  by  the  lower  fins  and  by  the  re- 
placement of  the  black  band  on  the  dorsal  fin  by  a  band  of  yellow. 
Head  3f ;  depth  4.  D.  VII-I,  8;  A.  11,6.  Palatine  teeth  coarse  and 
granular,  forming  a  large  patch. 

{Mullus  barbatus  auratm  Jor.  &.  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882,  280.)  * 

Page  569.  Instead  of  Scuena  stelUfera  read: 
895.  8.  lanceolata  (Holbr.)  Gthr.  • 

The  identity  of  our  species  with  8,  stelUfera  {trispinosa)  is  very 
doubtful. 

Page  670.  To  the  description  of  Sdcena  argyroleuca  (punctata)  add 
'Mowest  tooth  of  preopercle  spinous,  directed  downward." 

Page  571.  Scicena  ocellata  is  known  as  ^'Red-fish"  on  our  Gulf  coast. 
It  reaches  a  weight  of  35  to  40  pounds.  Old  specimens  entirely  lose 
the  serratures  on  the  preopercle,  the  edge  of  the  bone  becoming  mem- 
branaceous and  entire  as  in  ^'  Corutna." 


(BIopIi  Ichthyologia,  nboat  ITOn:  lyjio  Eqna  amtricaa«$  Blnrh.) 
Body  obloiig,  cnmpressed,  the  back  luncb  plevatcd  ante 
rather  small,  tlie  lower  jaw  iDcliided ;  teeth  iu  vilUform  ha 
somewbat  enlarged  above ;  preopercle  serrate,  the  teeth  i 
tlobranchhp  present.     Scales  mo<Iprato,   extending  on 
Fir-st  dorsal  of  about  16  spineu,  the  median  spines  m 
second  dorsal  extremely  long.     Aunl  very  small;   secoi 
small.     Pyloric   c<Eca   few.     Air-bladder   simple.     Vert 
(Latin,  ^^ujt,  a  horse;  the  long  dorsal  spines  being  o 
rider.) 
901  (b).  E.  lanceolaln8(GniFl.)CiiHtEln. 

(ireyish  yellow,  with  three  broad  blaclcisb-brown  banc 
whitish ;  the  first  vertical,  from  the  crown,  throngh  the  ey 
of  the  mouth ;  the  second  slifibtly  arched,  firom  the  nape 
irle  to  the  base  of  the  ventral;  the  third  cur\'ed,  from 
first  dorsfll  along  the  middle  of  the  side  of  the  body  to 
the  caudal  fin.  Head  small;  maxillary  3  in  head,  n 
Height  of  first  dorsal  asaally  much  more  than  depth  c 
it.  Head  3|;  depth  3J.  D.  XVI-I,  53;  A.  11,  10;  Lat 
indies ;  lately  taken  at  Fensacola  by  Silas  Steams. 

[Chalodon  lajiaolatmGmoMa,  Syst.  Nnt.  178H,  1254:  EqurtlaUeettM 
OUnlber,  ii,  379:  Eqaet  amtrieanut  Blodi.  Ichtli.  Inf.  347,  Bg.  1.) 

Page  575.  The  synonym  '■^Homoprion  xantkurut  Holt 
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Some  of  these  have  the  mouth  subinferior,  the  barbels  conspicuous, 
tormiug  a  tuft  at  the  chin ;  the  dorsal  spines  10  and  the  caudal  double- 
truncate;  the  gill-rakers  short.  The  diagnosis  should  be  amended 
accordingly. 

Page  570.  Instead  of  Scicena  punctata  read : 

§96.  S.  cbrysura  (Lac.)  J.  &,  G. 
(Dipterodon  chrynurus  Lac^pc^de  iii,  64, 1802.) 

There  are  two  species  called  Perca  punctata  in  the  Systema  Naturae, 
and  the  second  of  these  should  be  suppressed. 

Page  577.  Insti^ad  of  the  account  of  Menticirrus  littoralis  substitute: 

90§.  M.  littoralis  (Uolbr.)GilL—iSur/  Whiting. 

Grayish  silvery,  nearly  iilain,  without  tra-ces  of  bars ;  pectorals,  veii- 
trals,  and  anal  pale,  with  a  few  black  dots;  caudal  tipped  with  blackish ; 
lining  of  operde  pale.  Body  rather  elongate,  the  caudal  peduncle  very 
slender;  snout  hluntish,  3  in  head,  projecting  beyond  premaxillary  for 
about  one-sixth  its  length;  maxillary  reaching  about  to  front  of  eye;' 
posterior  nostril  lanceolate;  outer  teeth  little  enlarged,  very  much 
smaller  than  in  M.  alburnum.  Gill-rakers  small,  but  developed;  lower 
lobe  of  caudal  longest.  Scales  on  breast  very  small,  irregular.  Head 
:\\ ;  depth  4|.  D.  X-I,  23 ;  A.  I,  7 ;  scales,  6-50-11.  South  Atlantic 
and  Gulf  coast.     M.  undulatus  is  closely  related  to  this  species. 

M,  alburnus  is  darker  in  color,  usually  with  traces  of  dusky  bars ; 
pectorals  blackish ;  lining  of  opercle  black.  Snout  sharp,  3f  in  head ; 
snout  much  projecting  (one-third  its  length).  Outer  teeth  of  upper  jaw 
very  large ;  posterior  nostril  ovate ;  gill-rakers  tubercular,  almost  obso- 
lete ;  maxillary'  about  reaching  middle  of  eye.  Scales  on  breast  large, 
regularly  placed.  Head  3J ;  depth  4^.  D.  X-1,  24 ;  A.  I,  7 ;  scales  6- 
54-11. 

Page  578.  Menticirrus  undulatus  has  the  outer  teeth  of  the  upper  jaw 
not  greatly  enlarged  and  should  have  been  placed  rather  under  a  instead 
of  aa,  Umbrina  elongata  Gthr.,  from  the  Pacific  coast  of  tropical  America, 
is  a  different  species.  The  latter  name  should  be  erased  from  the  synon- 
ymy of  M,  undulatus. 

Page  578.  The  teeth  in  Larimns  are  mostly  in  single  series.  The 
genus  '^Monosira^  Poey  (Anal.  Soc.  Esp.  Hist.  Nat.,  x,  326, 1881),  is 
identical  with  Larimus. 

Page  579.  The  genus  Atractoscion  should  be  suppressed.  Our  species 
may  stand  as  912,  Cynoscion  nobile  (Ayres)  J.  &  G. 
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Page  581.  The  presence  of  one  or  two  anal  spines  in  Cynosc'um  lla^ 

no  importance.     Probably  a  rudiment  of  the  lirst  spine  will  be  toiuiM 

in  all  the  species.     Cynoscion  regale  and  Cynoscion  nothum  are  di^tiii 

guished  from  our  other  species  by  liavin*^  the  second  doisal  and  aual 

covered  with  small  scales;  these  tins  being  naked  in  the  other  specify 

Otolithus  (Irummondi  liich.  (Fauna  Bor.-Amer.  iii,  183(i,  70;  GiiuthfML 

.*>07),  from  New  Orleans,  is  identical  with  Cynoscion  maculatum,    1\i\> 

species  has  the  caudal  unevenly  truncate,  not  *' lunate'',  as  stated  iutli* 
text. 

Page  583.  After  Gerres  plumieri  add : 

919  {b).  O.  Olisthostoma  Goodo  &,  Beau.— /rt«/i  Pompano. 

Color  silvery  olivaceous ;  scales  with  faint  silvery  streaks  but  no  dark 
ones;   tins  mostly  pale  or  yellowish,  the  ventrals  somewhat  duskv 
Body  rhomboid,  short  and  deep,  the  baek  elevated,  the  anterior  prtitiK* 
straight  and  very  steep;  mouth  rather  large;  teeth  slender,  brushliki-. 
Preorbital  entire ;  preopercle  and  interopercle  serrate.     Groove  on  top 
of  head,  for  reception  of  premaxillaries,  broad,  rounded  behind,  with  a 
median  linear  depression,  its  suii'ace  completely  covered  with  small 
deciduous  scales,  which  extend  forward  to  just  behind  nostrils.    E\« 
moderate.    Dorsal  spines  high  and  strong,  the  second,  nearly  or  quiie 
as  long  as  head.     Second  anal  spine  very  strong,  half  or  more  length  oi 
head.    Caudal  lobes  long  and  slender,  a  little  longer  than  head.    P*h' 
toral  long,  nearly  as  long  as  head,  reaching  front  of  anal,     llead  >; 
depth  2.     D.  IX,  10;  A.  Ill,  8;  scales  5-37-9.     L.  12  inches.     West  In 
dies,  north  to  Southern  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  423:  Gerres  rhombeus  Poey,  S.vn.  Pis« 
Cnl).  1H58,  3*2:  Mojarra  rhomhta  Poey,  Anul.  Soc.  Esp.  Hist.  Nat.  x,  327,  1881,  it«>« 
Gcrrcs  rhombeus  C.  &,  V.  vi,  459;  a  species  of  similar  form,  but  with  two  anal  spiiiv* 
only,  and  the  premaxillary  groove  entirely  naked.  The  genus  Mqjarro, in.  Po  y* 
arranf;ement,  is  distinguished  from  Gerres  by  the  entii*e  preorbital,  and  from  *^l>iap- 
teruii ''  by  the  serrated  j)reopercle. ) 

Page  584.  Instead  of  Gerres  argenteus  read*; 

9tlO.  O.  «uU%  C.  &  v. 

This  species  is  distinguished  from  the  other  American  species  (ex 
( ept  Gerres  homonymus)  by  the  presence  of  a  transverse  band  of  scales 
across  the  anterior  part  of  the  groove  of  the  ])remaxillaiies  on  the  top 
of  the  head;  behind  these  scales  the  naked  part  of  the  groove  api)earN 
as  a  pit  when  the  jaw  is  protruded.  Third  dorsal  spine  f  as  long  as 
head,  twice  as  long  as  second  anal  spine.  Head  3J;  depth  2|.  D. 
IX,  10;  A.  Ill,  I-,  ^viales  4-45-9.  Tip  of  dorsal  dasky.  West  Indies, 
north  to  Cape  Cod. 
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To  the  synonymy  of  this  species  add : 

(  Gerrcsgula C.  &  V.  vi,  464 ;  Gtiutber,  i,  346,  aud  iv,  255 :  Diapterua gula Poey,  Synopsis 
Pise.  Cubeiis.  323,  is  a  different  species.  The  types  of  Eucinostomus  argentem  B.  &  G. 
from  New  Jersey,  ai*e  too  young  to  be  certainly  identified.  Numerous  specimens  col- 
lected by  us  iu  North  and  South  Carolina  belong  to  Ocrrea  gula. ) 

Page  584.  After  Oerres  liomonymus  read : 
921  (&).  O.  cinereus  (Walb.)  J.  &.G. 

Silvery;  back  and  sidei*  with  C  to  8  bluish  vertical  bars,  about  as 
broad  as  the  pupil,  these  extending  to  opposite  lower  part  of  orbit; 
the  bars  formed  of  confluent  blotches  and  rarely  obsolete;  axil  dark; 
fins  tvith  some  dark  points.  Body  rather  elongate,  the  back  somewhat 
elevated  and  compressed,  the  belly  nearl^^  straight,  with  an  angle  at 
the  breast.  Teeth  very  small;  preorbital  and  preopercle  entire;  fur- 
row on  top  of  head  for  premaxillary  processes  broad,  scaleless,  rounded 
behind.  Dorsal  spines  slender,  flexible,  the  longest  f  head,  half  longer 
than  second  anal  spine.  Pectoral  slender,  rather  longer  than  head. 
Caudal  deeply  forked,  a  little  longer  than  head.  Head  3^;  depth  2%. 
D.  IX,  10;  A.  Ill,  7;  scales  5-40-10.  L.  18  inches.  The  largest  of 
our  species  of  the  genus.  W^st  Indies  and  both  coasts  of  Mexico; 
north  to  Florida  Keys  and  Gulf  of  California. 

(Mugil  cinereus  Walbaiim,  Artedi  Pisciuni  1792,  22:J  (after  Tardus  cinereiia  peltatttn 
Cat^'sby):  Gerres  aprion  C.  &  V.  vl,  401, 1830  (not  of  Giinther) :  Diapterua  aprion  Poey, 
Syn.  Pise.  Cub.  1868,  321 :  Gerres  zebra  MUller  &  Troschel,  Schomburgk  Hist.  Barba- 
docs,  184S,  6G8:  Gerres  zebra  Giinther,  i,  343  and  iv,  254:  Gerres  squamipinnis  Giinther, 
i,  349  aud  iv,  254.) 

• 

The  species  of  Oerres  here  noticed  may  be  readily  separated  by  the 
following  anal3  sis : 

a,  Preopercle  serrate;  anal  rays  III,  8;  second  anal,  and  third  dorsal  spines  long: 
body  elevated.     (Gerres.) 
b.   Preorliital   serrate;    furrow    for    premaxillary  processes   broail,  naked;    body 

8tri]>ed Plumieri. 

bb.   Preorbital  entire  (Mojarra  Poey);   furrow  for  premaxillary  processes  broad, 

scaled ;  body  not  striped Olistiiostoma. 

aa.  Preopercle  entire;  anal  rays  III,  7;  dorsal  and  anal  spines  comparatively  low: 
body  little  elevated.     {IHaptcrus  Rauzani.) 
c.  Premaxillary  groove  scaled  in  front,  with  a  naked  pit  behind. 
d.  Deptb  about  half  length;  third  dorsal  spine  little  longer  than  second  anal. 

Homonym  U8. 
dd.  Depth  about  ^  length;   third  dorsal  spine  about  twice  length  of  second 

anal Gula. 

cc.  Premaxillary  groove  entirely  naked. 

e.  Premaxillary  groove  broad;    back  elevated,  the  depth  about  f  length; 

body  with  faint  bars Cinkreus. 

ee.  Premaxillary  groove  linear;  back  scarcely  elevated,  the  depth  about  one- 
third  length;   body  not  barred HARENQULUt^- 


030.  II.  Brffenieus  iC'iliboim)  J.  &  G. 

Page  000.  Instead  of  Tautoyu  i-eatl : 

3l6.-IIIATrLA  Lac^iiSde. 

(LavpiH-ile,  Hist.  Nat.  PoU-.  ii.  .VJ:i.  I-!"':  Iji"'  L>ihrii«  hiatula  L.: 
Lac.)    (I^lin.  hiatim,  a  Rap.) 

Iii»tou(l  iif  Tiiutoga  tmitig  reail : 
949.  H.  onllls(l..)J.d^  G. 

Page  (iOO.  Add  h)  the  s.viion.\iuy  ol'  H.  oniti» — 

{LabrHt  hiatnia  L.  tiysl.  Xar. :  Ltibra-  ItUilah  lliiii'liii,  Kj-st.  Nat.  1^ 

jMir''rHiiiH(i  Lni^pi-ile,  UinI.  N'hI.  I'liii-n.  ii,,  ."idlt,  l-iKi;  ilii'  gffwat.  iirnl  h|i 

I'liM.'iTiK-ii  i>r  Taalog  ivhicti  Iia<l  iu  Hoim-  vvni,   Ihm  tlio  mini  fin:   tliJH 

to  liavu  lu-i'it  Hi-iit  from  Clifirli-stiiii  Uy  Dr.  tinnlt'ii  to  LiiiiiiuiiH.     It' 

Btibotitiiti-  Hialaln  fur  Taniaga.) 

Page  <!02.  Iiiistead  of  aa,  etc.,  i-ead : 

318  ('').-TROCIIOeOPV9  Giiiitlier. 

(liiintliPi-,  C>i[.  l''i»li.  [ti'ir.  Mits.  iv.  IIX),  leiU:  type  Troehofopai  opa 

Tliis  K'O"!'  i'*  di.stiii{;iiislicd  from  Jfiirpc  by  the  smaller 
4r>  to  05),  wliieli  swunfly  euci-oacli  on  tlie  liases  of  the  w 
iHial.  Ill  tlie  iire.sciit  (tlassilioation  of  the  Labritlw,  tliis 
recognized  as  »  distinct  genus,  altlintigli  dilleriug  fi'oiii  h 
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darkbiODze  Btripe  from  pectoral  backward;  each  scale  of  sides  with  a 
greenish-blue  cresceDt;  sides  of  head  orange;  a  blue  wavy  stripe  below 
eye,  turning  downward  on  subopercle;  opercle  with  an  indigo  spot, 
bordered  by  bluish  and  yellow;  tij) of  oj^ercle  yellow,  the  color  bounded 
by  a  blue  <-shijped  line;  lower  jaw  with  bands  of  orange  and  whitish; 
a  smyll  inky  spot  at  base  of  last  ray  of  soft  dorsal;  dorsal  cherry -red, 
with  translucent  bands;  caudal  reddish;  anal  banded  with  red  and 
pale;  pectorals  yellowish;  ventrals  white.  Body  slender;  snout  not 
very  sharp;  posterior  canine  small.  Dorsal  spines  low,  stift*  and  pun- 
gent; caudal  short,  obliquelj^  truncate.  Head  3J;  depth  4  (4f  in  total). 
D.  IX,  11;  A.  Ill,  12;  scales  15-26-8.  L.  3%  inches.  Pensacola  Bay. 
Old  specimens,  (Charleston,  S.  C.)  are  deeper-bodied  and  have  the 
posterior  part  of  the  caudal,  especially  the  angles,  black  or  dark-blue, 
the  basal  part  of  the  fin  with  concentric,  convex,  broad  streaks  of  or- 
ange, with  narrower  bluish  interspaces;  the  dorsal  is  largely  orange, 
with  a  median  blackish  or  brown  band,  which  is  often  obsolete,  its  base 
with  crimson  spots;  anal  with  a  crimson  band  and  some  bluish  streaks. 
Black  sj)ot  at  base  of  last  dorsal  ray  disappearing  with  age.  Females 
with  the  dark  lateral  band  less  distinct,  the  colors  duller,  the  dark 
dorsal  band  more  distinct  than  in  the  males.  Head  3§;  depth  3,  in 
adult.    North  Carolina  to  Surinam. 

To  the  synonymy  add: 

(LfibrttH  hii'itldius  IJlocli,  Icbthyol.  taf.  284,  f.  1;  Julia  psittaculuH  C.  &  V.  xiii,  387; 
Guuiln*T,  iv,  lt>4;  SteiiKlachner,  Icbthyol.  Notiz.  vi,  49, 1867 :  Platyglossusjtorealis  J oi. 
&  Glib.  Proc.  II.  S.  Nut.  Mus.  1882,  287:  Platyglossus  grandisquamis  and  humtralh, 
this  work,  p.  i>0;>.) 

94§  (fc).  P.  caudlalis  (Poey)  Gtbr. 

Olivaceous;  a  row  of  sky-blue  spots  on  each  side  of  back;  a  broad 
area  of  orange,  intermingled  with  violet  spots,  extending  along  sides, 
most  conspi(uious  anteriorly;  below  this  a  band  of  pale  violet,  becoming 
posteriorly  spots  of  deep  violet;  still  lower  a  deep  yellow  band  bound- 
ing the  white  of  the  belly;  preorbital  and  suborbital  scarlet,  with  3 
blue  stripes,  marked  with  cherry-red;  cheeks  below  yellowish;  oper- 
cles  bright  red,  with  3  oblique  violet  stripes,  the  upper  forming  behind 
eye  an  oblique  blotch,  in  the  middle  of  which  is  a  round  ink-like  spot; 
no  oiM?rcnlar  spot ;  dorsal  orange,  the  soft  part  with  3  rows  of  violet 
spots;  caudal  orange  and  blue,  the  tormer  color  arranged  in  1  longi- 
tudinal, 2  marginal,  and  2  converging  bands,  which  are  joined  by  re- 
ticulations around  bluish  spots;  anal  with  a  basal  row  of  orange  spots^ 
then  blue  spot**,  then  a  yellow  band,  then  blue,  then  finally  edged  ^^^"^^^^ 
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orange;  ventrals  red ;  pectorals  mostly  violet;  spots  ou  head  and  imw- 
terior  parts  bright  clear  blue,  elsewhere  duller  and  violaceous.  Body 
very  slender,  the  snout  pointed ;  posterior  canine  large.  Dorsal  spines 
slender,  but  pungent;  caudal  convex,  its  corners  slightly  produced. 
Head  34;  depth  44  (5  in  total).  D.  IX,  11;  A.  Ill,  12;  scales  2-2iMi. 
Pensacola,  Florida,  to  Cuba  and  Surinam  (here  described  from  younj;: 
males). 

{tJulis  caudalis  Poey,  Mem.  Cuba,  ii,  213;  TGUnther,  iv,  166;  Jordan  &  GUbert, 
Proc.  U.  S.  Nat.  Mus.  1882,  286:  Uulispictug  Poey,  Mem.  Cuba,  ii,  214:  J  Platyghmiu 
pkius  Giinther,  iv,  166:  1  Platyglosaus  poeyi  Steiud.  Ichth,  Notiz.  vi,  49, 1867.) 

Page  606.  Instead  of  Hemistoma  substitute — 

3tl3.— S€ARirS  Forskal. 
(Forsk^l,  Fauna  Arabica,  1775,  25:  type  Scarua  psitlacus  FoiBkal.) 

Omit  from  the  description  of  the  genus  the  following  clauses:  "Lat- 
eral line  continuous.'^     "Lower  jaw  included.     Scales  on  the  cheek  in 
more  than  one  series."     "Dorsal  spines  flexible.''    Our  species  should 
stand  as — 
954.  S.  iruacamaia  C.  &,  V. 

Page  607.  Alter  Scarus  guaeamaia  add : 
954  (&).  S.  croicensis  Blocb.— ^ul/an. 

Bluish  silvery,  with  three  red  longitudinal  bands;  the  upper  from 
the  nape  to  the  end  of  the  dorsal;  the  second  through  the  eye,  crossiujr 
the  space  between  the  two  portions  of  the  lateral  line;  the  thiitl  from 
the  base  of  the  pectoral  to  the  lower  half  of  the  caudal  fin ;  head 
mostly  rosy;  snout  with  bright-colored  streaks;  fins  all  yellow.  Three 
series  of  scales  on  the  cheek;  the  middle  conbposed  o;f  five  scales;  tbe 
lower  of  three,  and  covering  the  limb  of  the  preopercle.  Caudal  snb-  . 
truncate.  Teeth  small,  whitish  or  rosy;  no  posterior  canine.  Upper 
lip  broad,  covering  more  than  half  of  uj)per  jaw.  Dorsal  spines  flex- 
ible. Head  3J  in  total  length;  depth  3f.  D.  IX,  10;  A.  II,  8;  Lat. 
1.  24.  L.  7-8  inches.  {Cuv,  &  Vol,)  West  Indies,  north  to  Sontbtin 
Florida  (Bean). 

(Blocli,  Ichth.  1797,  18,  pi.  121:  Scarua  inauUB'Sancice-cnicU  Bloch.  &•  Scbn.  1801,285: 
Scarus  alternana  C.  &  V.  xiv,  200:  Pseudoscarus  aanctcB-cruds  Gtlnther,  iv,  226.) 

hh.  DoFMal  spines  puugeut;  scales  on  cheek  in  one  series.    {SpariMoma*  8w.) 

954  (c).  S.  squalidus  Poey.— Fte/a  Muger, 

Ros3'   olive;    a  black  blotch  on  the  upper  half  of  base  <rf  pe^ 
toral;  front  of  head  with  brownish  reticulations;  fins  rosy;  eolcr  io 

*8waiuson,  Claaa.  YiftUes,  li,  227,  1839:  type  Sparua  abildgaardU  B!ooh.(s 
Bleeker,  not  of  FowkIA,  NvYivcYiVa  Hem\%\oma  ^^ » w  e%eudo$earu§  Bleekflc;) 
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• 

spirits  nearly  plain ;  faint  whitish  streaks  along  the  rows  of  scales  on 
the  sides.  Teeth  rather  distinct;  caudal  einarginate,  the  outer  angles 
produced;  cheeks  with  about  three  scales.  Head  3J;  depth  3.  West 
Indies,  north  to  Garden  Key,  Florida. 

(Poey,  Mem.  Cuba,  ii,  218,  1860;  Poey,  Sjti.  Pise.  Cub.  338.) 
054  (d).  S.  radians  C.  &  V.— Spanish  Porgy. 

Reddish  olive;  lower  parts  and  anal  rose-colored;  dorsal  iiu  and 
upper  parts  marbled  with  brownish;  caudal  with  irregular  dark  cross- 
bands,  including  whitish  spots,  and  with  a  narrow  whitish  edge;  anal 
with  four  oblique  dark  spots;  root  of  the  pectoral  blackish;  a  light 
baud  across  chin.  Snout  not  twice  length  of  eye.  Caudal  truncate, 
the  outer  rays  slightly  produced  in  the  adult,  rounded  in  young. 
Teeth  very  distinct;  young  with  pointed  teeih  directed  outwanl  around 
the  jaw.  Four  scales  on  cheek.  L.  8  inches.  (Ounther).  Florida  to 
Brazil. 

(Cuv.  &  Val.  XIV,  ii06;  GUnther  iv,  211;  Goode,  Bull.  U.  S.  Nat.  Mus.  v,  32.) 

Page  608.  After  Heros  cyatioguttatus  add : 
955  (6).  H.  pavonaceus  Garniau. 

Dark  brown,  decked  with  pale;  4  to  G  ocellated,  vertically -expanded 
black  spots  on  side  below  dorsal  fin;  an  ocellated  black  Kpot  on  base 
of  tail  above  lateral  line;  side  with  10  or  12  faint  dark  cross-bands. 
Head  bs  deep  as  long.  Eye  large,  wider  than  i)reorbital,  its  front  be- 
hind tip  of  maxillary;  5  rows  of  scales  on  cheek.  Fifth  dorsal  spine 
highest;  soft  dorsal  and  anal  reaching  caudal;  pectorals  to  vent.  Head 
2f ;  depth  2f.  D.  XV^I,  12;  A.  V,  8;  scales  4-32-12.  Monclova,  Coa- 
huila.     (Gannan.) 

(Garnian,  Bull.  Mus.  Comp.  Zool.  1881,  03.) 

Page  010.  It  is  probably  better  to  recognize  the  genus  325  {b)y  Oly- 
phidodon  Lac,  distinguished  from  Pomacentrus  by  its  notched  teeth. 
Our  species  may  stand  as — 

9«1§.  O.  declivifronfi  (Gill)  Gthr. 

(Emchiiitodus  (tedivitrouH  and  E.  concolor  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  37: 
Enac'ii'^toduii  analogus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1863,  220;  GUuther,iv,  38.) 

059.  O.  saxatilis  (L.)  Lac 

Page  Oil.  CkromiH  imnctipinnis  belongs  to  the  subgenus  Furcaria 
Poey  (Memorias  (.'uba,  ii,  195:  type  Furcaria  puncta  Vo^y  =zz  Ayresia 
Cooper),  distinguished  from  Chromis  proper  by  the  more  elongate  bo<ly, 
the  more  deeply  forked  caudal,  and  by  the  presence  of  12  dorsal  8i^>\xv^^^ 
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Piigc  C12.  Afttir  Ckr&mis  insolatun  ndd : 
961  (b).  C.  eiirhrr«urn8  J.  &  G. 

Dusky  bluish;  a  blue  stripe  from  tip  of  sac 
eye  to  above  lateral  line;  caudal  deep  yellov 
dorsal,  aud  distal  half  of  anal,  light  yellow; 
Binall  black  spot  iu  axil.  Body  regularly  ov. 
the  masillary  3J  iu  head,  esteudiiig  a  little  p 
bluut  serratious.  Teeth  slender,  conical,  in  a 
emarginate,  the  longest  spine  Ij  iu  head;  eai 
6pi»e  1^  in  head.  Head  3^;  depth  2.  D.  X 
3-2«-9.  Pensacola,  Fla. 
(Jurdan  &  Gilbert,  Proc.  U.  S.  Nat.  Mua.  16(«,  2*.) 

Page  CL5.  After  Chatodon  maculocinctus  add 
963  (A).  C.  bimaculatus  BUicL.— Four-r^cd  Fi»h; 

Pearly  gray ;  snout,  edge  of  operele,  base  i 
and  dorsal  bright  yellow;  a  black  band,  edge 
from  a  poiut  in  front  of  and  below  tlrst  dorsal 
gin  of  int«ro]iercle;  soft  dorsal  with  a  large, 
8])ot  at  its  base,  between  fifth  and  twelfth  rayi 
spot  at  its  angle;  soft  dorsal  with  a  narrow  mi 
anal  with  a  narrow  submarginal  band  of  ligl 
with  black;  caudal  with  a  terminal  band  of 
yellow;  base  of  ventrals  blotched  with  yi 
longer  than  eye;  preoperele  finely  denticulatet 
angular  behind.  D..XII,  20;  A.  Ill,  10;  i 
Giinther.)     West  Indies,  north  to  Key  West  (i 

(I!loL-li,  Ichtb.  vii,  1797,  taf.  211);  GiintLcr,  ii,  9;  I 
Sarolhrmloi  biinacfilatM  Goode,  Bull.  U.  S.  Nat.  Mua.  v, 

963(1-).  c.caplstratus  L. 

A  black,  white-edged,  ocular  band,  much  ni 
tending  over  the  interopercie,  not  over  the  eliei 
edged  s|>ot  immediately  before  the  angle  ina 
the  back  of  the  tail ;  blackish  obhqne  streaks  : 
those  of  the  upper  half  of  the  body  ilescendiii 
lower  ascending  forwards;  a  grayii^h  band,  i 
the  middle  of  caudal,  contiuued  on  the  sott  d( 
it  runs  parallel  with  the  margin  and  near  it; 
very  slightly  produced,  nearly  as  long  as  eyt 
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serrate.     Soft  dorsal  and  anal  angular  behind.    D.  XIII,  19;  A.  Ill, 
17;  scales  6-42-17.    (O'dnther.)    West  Indies,  north  to  Florida  Keys. 

(L.  Syst.  Nat.;  GUnther,  ii,  1*2.) 

Page  015.  After  Pomacanthus  ciliaris  add: 

964  (6).  P.  tricolor  (Bloch)  J.  &  G.— Black  Angel. 

Head,  caudal  fin,  anterior  part  of  trunk,  and  margins  of  soft  dorsal 
and  anal  yellow;  rest  of  body  black.  Preopercular  spine  grooved, 
reaching  to  posterior  margin  of  opercle.  Soft  dorsal,  anal,  and  upper 
ray  of  caudal,  moderately  produced.  D.  XIV,  19;  A.  Ill,  18;  scales 
8-48-25.     {Oiinther.)    West  Indies,  north  to  Florida  Keys. 

{Chwtodon  tricolor  Bloch,  Icbth.  xii,  1797,  taf.  425:  Holaoanthm  tricolor  C.  &  V.  vii, 
16*2:  Holacanthus  tricolor  Gnnther,  ii,  49.) 

Page  G17.  After  Acanthvrus  chirurgus  add: 

966  (&).  A  niirricans  (L.)  Bloch. 

Closely  related  to  Acanthurus  chirurgusy  differing  in  the  longer  snout, 
which  is  more  convex  in  its  upper  portion.  Caudal  triangular,  scarcely 
concave  behind;  vertical  bands  on  the  side  very  narrow,  usually  dis- 
appearing after  death;  fins  without  oblique  stripes.  (Poey.)  West  In- 
dies, occasionally  northward  (said  to  have  been  once  taken  at  New 
York). 

(Chwtodon  nigricana  Linn.  Syst.  Nat.:  AcanthuruH  phlebotomuB  Ciiv.  &  Val.  x,  176, 
tab.  2<</,  1835:  Acanthuru8  phkhoUmus  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  lc<80,  245.) 

966  ((').  A.  tractus  Poey. 

Distinguished  most  readily  by  the  length  of  the  caudal  lobes,  especi- 
ally the  upper,  which  is  notably  longer  than  the  lower,  its  tip  ending 
in  a  whitish  thread;  anterior  profile  moderately  curved.  Dorsal  with 
faint  oblique  streaks.  Body  usually  without  dark  streaks.  West  In- 
dies and  both  coasts  of  Me  ^ico,  occasional  northward. 

(Acanthvrus  chirurgua  C.  &  V.  x,  168  (not  Ch<rtodon  chirurgua  Bloch);  Poey,  Mem. 
Cuba,  ii,  208,  1860;  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1880,  246.) 

Page  628.  Astroacopus  y-grcecum  and  A.  anoplus  are  very  closely  re- 
lated.   The  following  distinctive  characters  may  be  found  useful: 

In  A.  anoplus  the  pale  spots  are  much  smaller,  less  sharpl}'  defined, 
and  occupy  a  smaller  area  than  in  A,  ygrweum;  the  lower  part  of  head 
has  two  black  blotches  in  both  species;  the  second  dorsal,  anal,  and 
ventrals  are  nearly  or  quite  plain.  The  naked  area  behind  each  eye  is, 
in  A.  anoplm,  lunate,  it%  length  barely  twice  that  of  the  snout;  the  bony 
V-shaped  plate  is  short  and  broad,  concave  on  the  median  line,  and 
forked  for  about  half  its  length,  the  posterior  undivided  portion  bro^^^^ 
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than  long;  the  bony  bridge  across  the  occiput  but  little  shorter  than  the 
])art  of  the  head  which  precedes  it.  In  A.  y-grcecum  the  naked  area  is 
trapezoidal,  longer  than  broad,  and  about  4  times  the  length  of  the  snout; 
the  Y  is  forked  for  more  than  half  its  length,  its  undivided  part  more 
than  twice  as  long  as  broad,  and  not  concave;  the  occipital  plate  is  not 
half  as  long  as  the  part  of  the  head  which  precedes  it. 

Page  629.  After  Astroscopus  anoplus  add : 

Family  GUI  (6)— OPISTHOGNATHID^. 

Body  oblong  or  elongate,  low,  moderately  compressed,  covered  with 
small,  cyploid  scales.  Lateral  line  present,  usually  incomplete,  straight, 
running  close  to  the  dorsal  fin.  Head  large,  naked,  the  anterior  profile 
decurved.  Mouth  terminal,  horizontal,  its  cleft  ujsually  very  wide,  the 
maxillary  extending  past  the  eye,  and  sometimes  considerably  beyond 
the  head;  supplemental  maxillary  present;  premaxillaries  protractile; 
jaws  subequal,  with  conical  or  cardiform  teeth ;  vomer  usually  with  a 
few  teeth;  palatines  toothless;  opercles  unarmed;  no  suborbitel  stay. 
PseuilobranchisB  present.  Gill-rakers  rather  long;  gills  4,  a  slit  behiDci 
the  fourth;  gill-membranes  united,  free  from  the  isthmus.  Branchio8- 
tegals  G.  Air-bladder  present.  No  pyloric  coeca.  Dorsal  fin  long,  con 
tinuous,  its  anterior  half  composed  of  slender,  flexible  spines;  caudal 
distinct,  rounded  or  lanceolate;  tail  diphycercal;  anal  long,  withonr 
distinct  spines;  ventrals  separate,  jugular,  1,5,  the  middle  rays  loug 
est;  pectorals  fan-shaped.  Two  genera,  of  about  12  species,  inhah^ 
iting  rocky  bottoms  in  tropical  seas.  Their  relationships  are  appareDtly 
with  Trachinoid  forms,  but  they  bear  considerable  resemblance  to  the 
Clinoid  Blennies.  (Trachinidce^  genus  Opisthognathus  GUnther,  ii,  254- 
25G.) 

a.  Maxillary  of  moderate  length,  truncate  behind Gnathvpops,  338  (K 

aa.  Maxillary  of  great  lengthy  prolonged  in  a  flexible  lamina  behind. 

0PI8THOOXATHU8.  338  {()• 

33§  (6).— OWATHirPOPS  Gill. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  241:  type  Opx9thognathu9maacillo€MVQey.) 

This  genus  includes  those  Opisthognathidce  in  which  the  maxillary  is 
of  medium  length  and  truncate  behind.  (ri'a^o<?,  jaw;  6ir»,  below;  #f, 
eye. 

977  {h).  O.  maxillosns  (Poey)  Gill. 

Color  grayish  olive,  with  7  irregular  ^-shaped  bars  of  daiiLer,  evefj- 
whore  much  marb\w\  aw^  Nat\fc^^\fci5i\  tos^  ^11  similarlf  marked,  tt« 
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ventrals  dusky,  the  dorsal  wHh  a  dusky  blotch  in  front.  Body  moder- 
ately compressed;  head  not  very  large;  maxillary  truncate  behind,  ex- 
tending behind  eye  for  a  distance  about  §  diameter  of  eye,  its  length  1§ 
in  head;  eye  '%  in  head.  Teeth  conical,  curved,  well  separated,  mostly 
in  a  single  series.  No  teeth  on  vomer.  Fins  moderate;  dorsal  con- 
tinuous, its  spines  slender;  caudal  short,  its  length  %  head.  Head  3|; 
depth  4J.  D.  VIII,  17;  A.  II,  13;  Lat.  1.  65.  Cuba,  north  to  Garden 
Key,  Florida. 

(OphthoanathitM  maxiVosus  Poey,  Mem.  Cuba,  ii,  286, 1860;  Poey,  Syn.  Pisc.  Cnb.400.) 

338  (c).— OPISTHOONATHUS  Cnvier. 
(Ciivi(;r,  Rej^ne  Anim.  ed.  2,  18'29:  type  Opisihognaihus  sonneratii  Cuv.) 

Maxillary  prolonged  backward  in  a  long,  flexible  lamina,  which  some- 
times reaches  base  of  pectoral.  Characters  of  the  genus  otherwise  in- 
cluded above.     (<5;rf<r^Ty,  behind ;  yvdOoq^  jaw.) 

977  (c).  O.  scaphiarns  Ooodn  &  Bean. 

Grayish  olive,  much  variegated  with  whitish  and  dark  olive ;  about 
6  irregular  dusky  bands  on  the  body,  which  extend  on  the  dorsal  fin ; 
whitish  markings  on  body  forming  roundish  spots,  surrounded  by 
reticulations  of  grayish  olive;  head  marbled,  its  posterior  part,  as 
well  ai5i  the  sides  of  the  back  and  pectoral  base,  with,  small  blackish 
dots;  membrane  lining  the  inside  of  the  maxillary  with  2  curved  inky- 
black  bands  on  a  white  ground;  angle  of  mouth  with  a  black  spot; 
lining  of  opercle  black;  fins  all  variegated  like  the  body.  Body  mod- 
erately elongate,  somewhat  compressed.  Head  blunt  anteriorly ;  snout 
very  short,  about  as  long  as  pupil;  eye  large,  4  in  head;  maxillarj- 
reaching  slightly  past  edge  of  preopercle,  but  not  to  end  of  head,  its 
length  contained  3^  times  in  length  of  body.  Teeth  rather  strong,  wide- 
set,  forming  2  distinct  series,  directed  backward,  especially  in  the  upper 
jaw;  lateral  teeth  of  lower  jaw  largest;  a  single  vomerine  tooth.  Gill- 
rakers  long  Jind  slender,  nearly  20  below  angle.  Scales  very  small. 
Dorsal  fin  low,  continuous,  the  soft  rays  but  little  higher  than  the 
spines,  which  are  slender  and  flexible,  the  longest  3J  in  head.  Caudal 
short,  rounded,  its  length  5f  in  body.  Anal  similar  to  soft  dorsal. 
Pectoral  half  as  long  as  hea<l.  Depth  5.  D.  XI,  16;  A.  18;  P.  17; 
Lat.  1.  100.     Florida  Keys. 

(Gorxle  &  Bean,  Proc.  U.  S.  Nat.  Mns.  1882,  417.) 

977  {d).  O.  lonchuras  J.  &  O. 

Olivaceous;  margin  of  upper  lip  with  a  narrow  black  stripe;  caudsX. 
with  3  dusky  bars ;  color  of  rest  of  body  nearly  uniform .    Head  not 
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large;  snout  very  sbort,  shorter  than  pupil;  eye  3 J  in  head;  maxillary' 
l-V  in  head,  rather  narrow;  lower  jaw  included;  vomer  witli  5  rather 
hiTffiG  teeth.  Longest  dorsal  spine  about  as  long  as  head,  slightly 
higher  than  soft  rays;  caudal  long,  the  middle  rays  scarcely  shorter 
than  head;  longest  anal  rays  1|  in  head;  pectoral  little  more  than  half 
head.  Scales  moderate.  Head  3^;  depth  4J.  D.  25;  A,  15;  Lat.  1. 
G7.  Two  specimens  known,  taken  from  the  stomach  of  a  Red  Sna])i>er 
at  Pensacola,  Fla. 

(Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1882,  290.) 

Page  630.  In  key,  under  j;,  after  the  word  "  series,"  add  ^'  in  lower 
jaw.'' 

Page  G32.  Dormitator  lineatus  is  apparetitly  identical  with  i>.  ma€¥- 
lutus,  and  may  be  suppressed.  The  genus  Dormitator  is  best  distin- 
guished from  Eleotris  by  the  numerous  long,  lamelliform  appendages  of 
the  narrow  lower  pharyngeal  bones.  In  Philypnu^,  Cxiliua^  and  Eleotrii 
the  bones  are  broader,  and  without  appendages. 

341  (ft).— CITLIUS  Bleeker. 
(Bleoker,  Boeroe,  411:  type  Eleotris  niger  Q.  &  G.  =  Pcecilia  fiuca  Bl.  &,  Scho. 

This  genus  is  distinguished  from  Weotria  by  the  presence  of  a  stoat 
hook-like  spine,  directed  downwards  and  forwards,  near  the  angle  of 
the  ijreopercle.  Gill-openings  extended  forwards.  Teeth  fixed.  Spe- 
cies  rather  numerous  in  brackish  and  fresh  waters  of  tropical  regions 
(Name  of  Indian  origin.) 

9§1  (ft).  €•  amblyopsis  Cope. 

Dull  olivaceous;  everywhere  dusted  with  dark  points;  finely  barred 
with  paler;  a  black  streak  from  eye  to  upper  edge  of  gill-o|>ening;  ft 
blackish  spot  above  base  of  pectoral.  Form  of  Meotris  ffyrintfs.  Max- 
illary reaching  middle  of  eye,  2f  in  head ;  teeth  of  the  inner  series  ifl 
each  jaw  largest.  Scales  larger  than  in  other  species  of  the  genus. 
Head  3f;  depth  5f.  D.  YI,  9;  A.  8;  Lat.  1.  48.  South  Carolina  txi 
West  Florida  and  Surinam. 

(Cope,  Trans.  Am.  Philos.  Soc.  Phila.  1870,  473.) 

Page  632.  Gobius  catulm  Ord.  proves  to  be  a  tme  Oohiwt^  and  ik 
identical  with  Gohiua  soporator.  It  should,  therefore,  be  erased.  The 
upper  rays  of  the  pectoral  are  silk-like.  Head  «3^;  depth  ^.  !)• 
VI-IO;  A.  I,  9;  Lat.  1.  33  to  38;  12  rows  between  dorsal  and  anaL  tt 
is  very  abundant  about  rocks  and  ballast  heaps  from  Florida  to  Testf> 
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.  Professor  Gill  infomis  us  that  one  of  the  species  of  Oobius  described 
by  Girard  from  Texas  is,  however,  undoubtedly  a  true  Evorthodm.  As 
all  of  these  species,  except  O,  tdirdemannij  have  now  been  accounted 
for,  the  latter  species  may  be  provisionally  referred  to  Evarthodus. 

Page  633.  No.  dSSjJJuctenogobius  lyricm  is  a  marine  species,  found 
along  the  coast  of  Texas.  The  genus  Etictenogobius  intergrades  with 
Oobius  and  can  hardly  be  retained. 

Page  633.  After  Oobius  lyricus  add: 

9S3  (6).  O.  encaeomus  J.  &,  G. 

S  olivaceous^mottled  with  darker  above;  a  series  of  4  obscure  oblong 
dark  blotches  along  middle  of  sides ;  a  dark  spot  at  base  of  caudal ; 
each  side  of  nape  with  an  intense  blue-black  spot  larger  than  eye ;  an 
obscure  dusky  streak  from  eye  forward  to  mouth.  Both  dorsals  trans- 
lucent, with  series  of  bright  reddish-brown  spots  as  large  as  pupil ; 
upper  lobe  of  caudal  light  reddish,  the  lower  blue-black ;  anal  and  ven- 
trals  dusky-bluish ;  pectorals  slightly  dusky,  with  a  narrow  bright 
pinkish  border  behind.  Body  very  elongate ;  head  compressed;  cheeks 
high  and  vertical ;  snout  very  short,  vertically  rounded.  Mouth  nearly 
horizontal,  large,  the  maxillary  nearly  half  he^d,  reaching  about  to 
posterior  margin  of  orbit;  upper  jaw  with  an  outer  series  of  strong 
curved  canines,  the  inner  series  and  those  in  lower  jaw  small.  Inter- 
orbital  width  about  equaling  pupil;  eye  about  i  head;  gill-opening  2^ 
in  head;  the  isthmus  wide.  Dorsal  spines  not  filamentous;  soft  dorsal 
and  anal  high,  reaching  caudal  when  depressed;  caudal  lanceolate,  the 
middle  rays  produced,  2%  in  length.  Pectoral  rays  not  silk-like.  Body 
covered  with  small  ctenoid  scales,  much  reduced  anteriorly;  head,  ante- 
dorsal  region,  and  breast  naked.  9  with  smaller  mouth  and  no  red  on 
lins.    Charleston,  S.  C. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  634.  Oobius  carolinensis  Gill  is  indistinguishable  from  Oobius 
soporatovj  and  may  be  suppressed.  Oobius  mapo  Poey  (Mem.  Cuba,  ii, 
277),  seems  to  be  the  same  species. 

Page  634.  Oobius  gulosus  Grd.  is  a  species  of  LepidogobiuSj  and  should 
be  triinsferred  to  page  638,  after  L.  newberrii.    It  may  be  thus  defined: 

999  {h\  9§6.  L.  irulosus  (Grd.)  J.  <&  G. 

Light  olive,  with  sharply-defined  markings  of  dark  brown;  those  ou 
the  head  mostly  longitudinal  streaks;  those  on  the  body  forming  darW 
Bull.  Nat.  Mus.  No.  16 60 
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eross-bars  aod  blotches;  fins  mostly  spotted  or  barred.  Body  elongate. 
Head  large,  low,  not  very  blunt.  Mouth  large,  very  oblique,  the  man- 
dible strongly  projecting;  the  maxillary  extending  to  below  middle  of 
pupil,  2  in  head.  Teeth  in  few  series,  those  of  the  outer  row  very 
long,  slender,  and  curved.  Scales  small,  cycloid,  imbedded.  Head 
and  nape  scaleless.  Dorsal  spines  slender,  the  longest  somewhat  fila- 
mentous; caudal  long;  upper  pectoral  rays  not  silk-like;  ventrals  in- 
serted directly  below  pectorals.  Head  3 J;  depth  5.  D.  VI-15;  A.  IC; 
Lat.  1.  42.    L.  3  inches.    Florida  to  Texas. 

(Oohius  ffulo8U8  Grd.  U.  S.  Mex.  Bound.  Snrv.  Icbth.  1859,  26.) 

Page  635.  Before  Qohius  glaucofrcenum  insert — 
987  (b),  O.  boleosoma  J.  &  G. 

Pale  olivaceous,  mottled  with  darker;  male  with  a  black  humeral 
spot;  fins  barred,  their  edges  tinged  with  orange.  Form,  size,  and 
coloration  of  Boleosoma  olmstedi.  Head  not  very  blunt.  Month  mod- 
erate, horizontal,  the  lower  jaw  included;  the  maxillary  reaching  nearly 
to  middle  of  eye.  Teeth  small,  slender,  in  narrow  bands,  the  outer 
somewhat  larger.  Scales  moderate,  ctenoid.  Dorsal  spines  not  fila- 
mentous; caudal  pointed,  slightly  longer  than  head;  upper  rays  of 
pectorals  not  silk-like.  Head  4;  depth  4 J.  D.  yi-12;  A.  1, 11;  Lat 
1.  33.    L.  2  inches.    Pensacola,  Fla. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  295.) 

997  (c).  O.  stigniaturas  Goode  &  Bean. 

Light  olive,  sides  marbled  with  whitish;  a  dusky  sx>ot  on  opercle  and 
one  below  eye;  sides  with  5  dusky  blotches  along  median  line,  the  last 
one  a  round  black  ^pot  at  base  of  caudal;  vertical  fins  with  wavy  black- 
ish bars;  paired  fins  plain.  Form  of  0,  bolcosoma;  head  not  very  blnDt; 
snout  little  shorter  than  eye;  lower  jaw  not  shorter  than  upper.  Max- 
illary extending  to  below  middle  of  eye,  2%  in  head.  Teeth  strong, 
curved,  those  of  the  upper  jaw  in  a  narrow  band,  two  of  the  teeth  some- 
what canine-like;  lower  teeth  large,  in  a  single  irregular  series.  Scales 
large,  those  on  the  nape  reduced,  all  ctenoid.  Dorsal  spines  sleiider; 
fins  not  elevated  ;  caudal  as  long  as  head ;  upper  rays  of  i)ectoral  ool 
silk-like.  Head  4;  depth  6.  D.  YI-12;  A.  12;  Lat.  L  30.  L.  2  inches. 
West  coast  of  Florida. 

(Goode  <&  Bean,  Proc.  U.  S.  Nat.  Bins.  1882, 418.) 
9§7  (d).  O.  nlcbolsi  Bean. 

Olivaceous*,  scales  edged  with  dusky;  top  of  spinous  dorsal  Uaok; 
second  dorsal  and  ^vida\  %v^\x^  mv\i  4«xk^  yentrals  Idaok.    Body 
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Btout,  compressed.  Snout  obtuse,  about  as  long  as  eye;  maxillary 
reaching  front  of  pupil)  lower  jaw  slightly  projecting ;  teeth  slender, 
in  several  series,  the  outer  enlarged.  Last  rays  of  soft  dorsal  nearly 
as  long  as  head;  caudal  convex,  nearly  as  long  as  head;  pectoral  as 
long  as  head,  none  of  its  rays  silk-like.  Scales  large;  head  naked.' 
Head  3f ;  depth  ^.  D.  VI-14 ;  A.  12 ;  scales  26-10.  L.  ^  inches. 
Coast  of  British  Columbia.    (Bean.) 

(Bean,  Proc.  U.  8.  Nat.  Mas.  1881,  469.) 

Page  636.  After  Gobionellus  oceanicus  add: 

989  (&).  0«  stiirmaticas  Voey. —Esmeralda, 

Brown;  head  with  4  vertical  broad  black  bands;  3  on  the  cheek,  1 
on  the  opercle;  body  with  10  narrow  vertical  yellow  bars;  pectorals  and 
caudal  with  cross-rows  of  brown  spots;  ventrals  yellow,  with  black 
edgings;  a  small  black  shoulder  spot.  Profile  bluntly  decurved;  max- 
illary reaching  past  middle  of  orbit.  Teeth  slender,  in  bands,  the  outer 
row  enlarged.  Pectoral  as  long  as  head;  caudal  pointed,  half  as  long 
as  body.  Scales  ciliated.  Head  4;  depth  4^.  D.  VI-12;  A.  13;  Lat. 
1.  30.    (Poey.)    Southern  Florida  {Bean)  to  Cuba. 

(Smariigdas  stigmaticiu  Poey,  Memorias  Caba,  ii,  281,  1860;  Poey,  Syn.  Pise.  Cob. 
3d4.) 

The  scales  in  Oobionellus  oceanicus  vary  considerably.    Lat.  1. 60  to  80. 

Page  637.  After  Lepidogohiua  gulostis  add: 
999  (c).  L.  thalassinas  Jor.  <&  Glib. 

Body  translucent,  very  thickly  covered  with  very  minute,  shining- 
green  dots,  least  numerous  on  tall;  three  conspicuous  translucent  bars, 
wider  than  the  interspaces,  crossing  sides  immediately  behind  head; 
two  narrow  brilliantly -green  lines  running  obliquely  across  cheeks; 
dorsals  whitish,  with  two  or  three  lengthwise  series  of  large  reddish- 
brown  spots ;  spinous  dorsal  blackish  at  base ;  anal  whitish  at  base, 
the  anterior  rays  tipped  with  brilliant  white,  the  greater  portion  of  fin, 
as  well  as  lower  part  of  caudal  fin,  blackish;  upper  caudal  rays  marked 
with  red;  ventrals  light  bufif;  pectorals  translucent.  Body  elongate, 
much  compressed;  caudal  peduncle  very  narrow  and  short ;  head  com- 
pressed, much  higher  than  wide,  with  very  short,  acute  snout;  mouth 
terminal,  wide  and  oblique;  the  jaws  equal;  maxillary  reaching  vertical 
from  middle  of  orbit,  half  length  of  head.  Te^th  apparently  in  a  very 
narrow  band,  behind  an  outer  series  of  strong  conical  teeth  (the  inner 
band  cannot  be  certainly  verified  in  our  specimens).    Eyes  high, 


y^ 
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rated  by  a  very  narrow  interorbital  space.  £ 
fifth  slightly  prodaoed,  reaching  base  of  third 
Last  rays  of  dorsal  and  anal  reaching  sligh 
Caudal  lanceolate,  the  middle  rays  produced, : 
toral  rays  not  silk-like.  Ventral  longer  tbar 
front  of  anaL  Body  covered  with  very  small 
readily  decidnous^  head  naked.  Head  3^;  di 
15.  L.  IJ  inches.  Charleston  Harbor.  Thia 
to  L.  emhlematicus  Jor.  &  Gilb.,  from  Panama. 
(Jordao  &  Gilliert,  Proo.  U.  S.  Nut.  Mns.  1888.) 

Page  638.  Instead  of  Oobiosoma  al^dotwa  i 

•03.  O.  bOBCi  (Lac.)  J.  &.  G. 
To  the  synonomy  add: 

( Gobiut  boto  Lac4p«de,  Hist.  Nftt.  PoiM.  ii,  555, 1600.    ' 
k;  Scbneider  in  I80I  as  a  substitute  for  this  personal  ns 

■  Page  638.  Qohiosama  moleaium  is  not  distin 
bosci.    It  may  therefore  be  suppressed. 

Page  638.  After  Oobiosotna  bosH  add: 
993  (b).  O.  ios  Jor.  &.  Gilb. 

Light  olive ;  back,  sides,  and  upper  flns  sj 
caudal  with  3  or  4  dark  olive  cross-bars  j  lowi 
and  slender,  moderately  compressed ;  head  1 
pointed,  its  profile  scarcely  convex;  month 
jaws  subequal ;  maxillary  reaching  middle  of 
than  half  head ;  teeth  slender,  in  moderate  ba 
enlarged.  Eye  as  long  as  snout,  4^  in  heat 
Pins  low,  the  spines  slender;  candal  short.  '. 
yi-15;  A.  12.  L.  2  inches.  Paget  Sound;  oi 
the  stomach  of  a  Hexagrammua  a^per. 
(Jot.  &  Gilb.  Proo.  U.  S.  Nat.  Mus.  1832.) 

Page  639.  A&fir  Tyntlastes  sagitla  add: 

a»9  (»).— IOC1LOS9V8  B 

(Beau,  FnM.  U.  S.  Nat.  Mas.  1882,  419:  type  logUttM  m 
Body  elongate,  strongly  compressed,  of  eqna 
ered  with  very  small,  mostly  cycloid,  scales.  1 
not  keeled  above;  mouth  large,  oblique,  th 
teeth  in  naTTow  Aivn^  ot  euigte  series,  some  o 
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on  vomer  or  palatines;  tongue  very  slender,  sharp;  opercles  unarmed. 
Gill-openings  very  wide,  the  membranes  narrowly  joined  to  the  isthmu« 
on  the  median  line.  No  lateral  line.  Branehiostegals  5.  Dorsals  sep- 
arate; the  first  of  6  very  slender,  flexible  spines;  the  second  elongate, 
similar  to  the  anal;  caudal  long  and  pointed,  free  from  dorsal  and  anal; 
ventrals  close  together,  separate,  each  of  one  spine  and  four  rays,  their 
insertion  below  or  behind  pectorals;  anal  papilla  present,  (co?,  dart; 
yXajiTiTa^  touguc.)  A  remarkable  type,  belonging  to  the  OxymetopontincBj 
differing  widely  from  our  other  Gobioid  fishes. 

99e  (6).  I.  calliuras  Bean. 

Light  olive,  without  distinct  markings  (in  spirits) ;  tip  of  first  dorsal 
dusky;  caudal  apparently  with  a  median  reddish  stripe  and  two  bluish 
bands.  Head  not  crested,  its  upper  surface  gently  rounded;  maxillary 
extending  to  opposite  front  of  pupil,  2^  in  head;  upper  jaw  with  aboiit 
2  series  of  teeth,  the  outer  enlarged;  2  curved  canines  behind  the  band; 
lower  jaw  with  about  1  row  of  smaller  teeth,  besides  about  4  canines. 
Eye  large,  twice  length  of  snout,  3^  in  head.  Gill  rakers  lopg  and 
slender.  Dorsal  fins  contiguous,  the  longest  spine  filamentous,  about 
as  long  as  head;  caudal  lanceolate,  half  as  long  as  rest  of  body;  ven- 
trals inserted  very  slightly  in  advance  of  pectorals,  nearly  as  long  as 
head.  Scales  minute,  mostly  cycloid.  Head  5;  depth  7 J.  D.  VI-22ij 
A.  I,  21.    L.  4  inches.    Deep  water  oflf  Peiisacola,  Fla. 

(Bean,  Prc«.  U.  S.  Nat.  Mus.  1882,  419;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Muh, 
le82, 297.)     • 

Page  642.  Hexagrammus  ordinatua  is  a  typical  Hexagrammusj  having 
the  dorsal  fin  divided.  The  genus  Fleurogrammus  should  probably  be 
adopted  for  H.  monopterygius^  which  is,  in  Alaska,  one  of  the  most  im- 
portant food-fishes,  according  to  Dr.  Bean. 

Page  644.  Dr.  Bean  considers  our  suggestion,  that  Hexagrammus 
scaber  is  the  young  of  Jff.  ewpcr,  as  improbable.  The  followijig  are  the 
characters  assigned  to  the  former  species : 

999  (&).  H.  scaber  Bean. 

Light  brown,  silvery  below ;  each  dorsal  with  3  dark  blotches,  smaller 
than  eye,  not  reaching  base  of  fin;  pectorals,  ventrals,  and  anal  immac- 
ulate. Teeth  on  jaws  and  vomer;  none  on  palatines.  A  tentacle  above 
eye.  Six  lateral  lines  on  each  side;  the  supplemental  one  faint,  extend- 
ing backward  from  above  base  of  pectoral,  disappearing  near  middle  of 
body.    Scales  everywhere  very  rough.    Caudal  forked ;  dorsal  deeply 
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notebed.    Head  4J;  depth  4 J.    D.  XX,  24;  A.  23;  Lat  1. 105;  1.  tr.  50. 
L.  3  inches.    Coa8t  of  Alaska;  known  from  young  specimens  only. 

.     (Beau,  Proc.  U.  S.  Nat.  Mus.  1881,  154.) 

Page  661.  Sebasiodes  proriger  ranges  northward  to  Alaska,  where  it 
grows  to  a  considerable  size.  In  the  original  descriptions,  both  of 
^' Epinephelus  dliatus^  and  ^'Perca  variabilis,''^  it  is  evident  that  8. pro- 
riger has  been  confonnded  by  Tilesius  and  Pallas  with  the  species  for 
which  we  have  retained  the  name  of  S,  ciliatits. 

On  page  665,  after  Sebastodes  ruber,  add: 
1019  (&).  S.  ombrosus  J.  &  G. 

Light  orange,  overlaid  everywhere  with  blackish,  the  latter  color 
forming  on  the  lower  part  of  the  sides  reticulations  in  fine  patten, 
the  centers  of  the  scales  being  paler  than  the  edges;  sides  of  head 
with  dusky  shades;  sides  of  back  with  some  large  areas  of  blackish; 
upper  parts  with  5  large  rounded  blotches  of  pink  washed  with  orange, 
these  blotches  arranged  as  in  constellatus,  but  larger,  less  sharply  de- 
fined, and  of  a  different  hue;  the  second  blotch  with  a  smaller  one  above 
it;  a  rosy  spot  on  opercular  flap;  fins  pale  orange,  shaded  with  dusky. 
General  form  of  constellatus.  Mouth  moderate,  oblique,  the  lower  jaw 
scarcely  projecting,  its  tip  fitting  into  the  emarginate  tip  of  upper  jaw; 
maxillary  2  in  head,  reaching  posterior  margin  of  pupil ;  both  jaws  with 
small,  smoothish  scales.  Cranial  ridges  rather  sharp,  lower  than  in  con- 
stellattis;  preocular,  supraocular,  postocular,  tympanic,  and  occipital 
spines  present;  interorbital  area  concave,  with  two  prominent  ridges; 
the  region  much  broader  than  in  conatellatus,  §  width  of  eye;  supra- 
ocular ridge  low,  its  spine  smaller  than  tympanic  spine;  preocalar 
prominent;  preopercular  spines  all  acute;  preorbital  narrow,  with  two 
spines.  Eye  large,  4  in  head.  Gill-rakers  rather  long  and  slender,  the 
longest  about  half  eye.  Scales  moderate,  with  many  accessory  scales. 
Dorsal  rather  low,  deeply  emarginate;  fourth  spine  equal  to  soft  rays, 
about  %  head ;  soft  dorsal  longer  than  high ;  second  anal  spine  large, 
2^  in  head;  caudal  slightly  emarginate;  i>ectoral  not  reaching  vent, 
^  in  body.  Head  2f ;  depth  2  J.  D.  XIII,  12;  A.  Ill,  6;  I^t  1.40 
(tubes).    Santa  Barbara,  California. 

{Seh<Mtichihys  umhrosua  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  679.  The  species  here  called  Scarpasna  daetylopterm  proTM 
to  have  been  correctly  identified  with  the  Euroi>ean  species.  It  hat 
lately  been  talLeu  m  c^ou^vderable  numbers  along  the  Gulf  atoeMi«  He 
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pectorals  in  this  species  are  snbtruncate,  the  lower  rays  somewhat 
exserted.  The  group  called  by  Poey  ^'Pontinus^  is  not  of  this  type, 
but  allied  rather  to  Scorpama  proper. 

Pa^e  681.  Scorpcena  porcus  should  probably  be  erased,  its  occurrenre 
in  our  waters  being  very  doubtful.  The  following  species  has  been, 
perhaps,  mistaken  for  it : 

103§  (&).  S«  stearnsi  Goode  &  Bean. 

Dusky  olivaceous,  whitish  below;  head  with  some  dark  blotches  and 
small  spots;  back  and  sides  with  diffuse  blackish  blotches;  body 
sparsely  covered  with  round  dusky  spots,  smaller  than  pupil ;  these 
spots  most  numerous  and  distinct  in  the  axillary  region,  which  is  other- 
wise whitish;  spinous  dorsal  marbled,  with  a  median  dusky  band;  its 
base  whitish,  with  black  spots;  soft  dorsal  and  anal  irregularly  mar- 
bled; caudal  with  a  broad  median  and  a  terminal  band  of  blackish ;  pec- 
torals mottled  and  banded ;  ventrals  dusky  at  tip.  Body  robust,  litt!e 
compressed,  tapering  posteriorly.  Mouth  moderate,  oblique,  the  jaws 
equal,  the  lower  with  a  small  symphyseal  knob;  maxillary  2  in  head, 
reaching  to  below  posterior  margin  of  orbit.  Preorbital  with  two  di- 
verging spines;  suborbital  without  deep  pit,  its  stay  low,  armed  with 
two  small  spines;  nasal  spines  inconspicuous;  interorbital  space  deeply 
concave,  with  2  longitudinal  ridges,  its  width  f  diameter  of  eye. 
Cranial  ridges  rather  low,  moderately  sharp;  the  following  pairs 
present:  preocular,  supraocular,  postocular,  coronal,  occipital,  michal, 
besides  3  on  the  temporal  region,  arranged  in  a  right  line  behind  the 
eye.  Occipital  pit  deep,  a  little  broader  than  long.  Preopercular 
spines  5,  the  two  lower  blunt  and  short,  the  upper  much  the  longest, 
half  as  long  as  the  eye;  a  small  spine  at  its  base.  Supraocular  flap  very 
small,  trilobate,  shorter  than  pupil  (much  larger  in  a  young  example,  ap- 
parently of  the  same  species,  in  which  its  length  is  about  half  head). 
Small  dermal  flaps  elsewhere  on  head.  Opercular  flap  scaly;  a  few  ru- 
dimentary scales  on  cheeks  and  front  of  opercle.  Breast  with  small 
scales.  Gill-rakers  short  and  thick.  Scales  large,  smooth,  with  mem- 
branous edges;  a  series  of  dermal  flaps  along  the  lateral  line  and  at 
the  dorsal  base.  Dorsal  spines  slender,  the  longest  2^  times  in  head; 
longest  soft  ray  half  a«  long  as  head;  caudal  subtruncate,  1^  in  head. 
Anal  spines  small,  the  second  and  third  equal,  2|  in  head.  Longest 
soft  ray  of  ai^al  half  as  long  as  head.  Ventrals  If  in  head.  Pectoral^ 
reaching  soft  rays  of  anal,  the  longest  ray  slightly  shorter  than  Yv^'^i^N 
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base  of  the  fin  a  little  procurrent,  its  length  3  in  head.  Head  2f ; 
depth  2^.  D.  XI,  I,  9;  A.  Ill,  5;  P.  20 5  Lat  1.  32  (31  tubes).  South 
Carolina  to  Florida. 

(GocHle  &  Bean,  Proc.  U.  S.  Nat.  Mns.  1682,  421.) 

1038  (c).  S.  calcarata  Goode  &  Bean. 

Color  essentially  as  in  8.  atearnsi;  axil  of  pectoral  whitish,  with 
dusky  specks,  a  black  spot  at  its  upper  edge;  ventrais  mostly  black. 
Body  moderately  robust ;  lower  jaw  slightly  projecting,  with  a  small 
symphyseal  knob;  maxillary  reaching  past  pupil,  its  length  half  head 
Suborbital  without  pit,  the  bony  stay  moderate,  armed  with  2  small 
spines.  Nasal  spines  small.  Intoit>rbital  space  narrow,'  with  2  longi- 
tudinal ridges,  its  width  f  length  of  eye.  Cranial  ridges  rather  low, 
with  sharp  spines,  arranged  as  in  8,  stearnsi.  Occipital  cavity  almo^ 
obsolete,  represented  by  a  slight  depression.  Preopercular  spines  5, 
the  lowermost  stout,  directed  downward  and  forward^  the  uppermost 
rather  long,  more  than  half  eye.  Opercular  and  scapular  spines  mod- 
erate. Eye  large,  nearly  3  in  head.  Supraocular  flaps  minute;  a  few 
other  small  flaps  on  head.  Cheeks  with  rather  large  imbricated  scales; 
opercle,  with  some  scales  anteriorly  and  on  its  flap;  breast  scaly;  scales 
of  body  large,  not  ctenoid,  with  few  dermal  flaps  or  none.  Pores  of 
lateral  line  very  conspicuous.  Gill-rakers  short  and  small.  Dorsal 
spines  rather  slender,  the  longest  2§  in  head;  longest  soft  ray  2^  in 
head.  Anal  spines  small,  the  second  and  third  subequal,  3  in  head. 
Soft  anal  rays  moderate.  Yentmls  reaching  past  vent,  If  in  head. 
Pectoral  long,  1^  in  head.  Depth  3.  D.  XI,  1, 9;  A.  Ill,  5j  P.  19;  Lat 
1.  28  (25  tubes).    West  coast  of  Florida. 

(Goodo  &,  Beau,  Proc.  U.  S.  Nat.  Mus.  1882,  422.) 

Page  088.  Cotttinctilus  microps  is  very  fully  described  and  well  figured 
by  Collett,  Norske  Nord-Havs  Exj).  1880, 18.  The  eye  is  here  repre- 
sented as  shorter  than  snout,  and  about  6  in  head,  the  pectorals  reach 
past  front  of  anal,  and  the  dorsal  rays  are  Vl-13  to  VI-15.  It  is  pos- 
sible that  the  American  species  is  difierent,  but  the  resemblance  of  the 
two  is  very  great. 

Page  691.  It  is  thought  by  Collett  (Norske  Nonl-Havs  Bxp.  1880,34) 
that  Icehi8  hieornis  is  identical  with  Icelus  Juimatus.  If  this  snppositioD 
is  correct,  the  species  should  stand  as  1048,  J.  bieamU  (Beinb.)  GilL 
Icelus  furciger  Malm  (Forh.  Skand.  Naturf.  1863,  410)  is  identical  with 
L  hamatus.  In  life  the  head  of  this  species  is  provided  with  T^y  ska- 
der  cirri. 
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Page  694.  Instead  of  Uranidea  spilota  read : 
1054.  U.  ricei  (Nelson)  J.  <&  G. 

Erase  the  synonym  "  Uranidea  spilota  Cope,"  etc.  U.  spilota  is  prob- 
ably a  distinct  species,  allied  to  U.  cognata. 

Page  695.  After  Uranidea  semiscabr a  add: 

1056  (c).  IJ.  rhothea  Rosa  Smith. 

Dusky,  with  blackish  cross-bands  above,  yellowish  and  pnnctulate 
below;  fins  all  more  or  less  spotted  and  barred.  Body  moderately 
elongate.  Head  broad  and  flattish ;  interorbital  space  broad  and  little 
concave,  nearly  as  broad  as  eye.  Mouth  moderate,  the  maxillary  ex- 
tending about  to  middle  of  pupil;  jaws  subequal;  palatine  teeth  con- 
spicuous; preopercular  spine  shortish,  nearly  straight,  directed  upward, 
and  backward.  Skin  of  head  smooth;  skin  of  back  and  sides  rough, 
with  short,  rather  coarse  prickles,  shorter  and  stifTer  than  in  U.  aspera. 
Fins  moderate;  pectoral  barely  reaching  past  front  of  anal.  Head  3; 
depth  4f.  D.  VlII-15;  A.  11;  V.  I,  4.  Spokane  FaUs,  Upper  Colum- 
bia River. 

(Rosa  Smith,  Proc.  U.  S.  Nat.  Mas.  1882,  347.) 

Page  697.  Under  Uranidea  ricJuirdsoni  add  another  "variety" — var. 
Jcumlieni  (Hoy). 

The  original  type  of  U.  kumlieni  Hoj^,  lately  re-examined  by  us,  has 
palatine  teeth,  and  the  ventrals  I,  4.  It  represents,  in  our  present 
view,  a  variety  of  U.  ricJiardsonij  possibly  distinguishable  from  var. 
bairdi  by  the  rather  higher  spinous  dorsal  and  rather  larger  eye  and 
mouth.  The  description  of  "  U.franJclinij^  on  page  699,  belongs  to  U. 
kumlieniy  being  taken  from  Hoy's  type. 

Page  698.  To  the  account  of  Uranidea  cognata  may  be  added :  Mouth 
larger  than  in  Uranidea  gohio;  head  3  in  length  without  caudal;  its 
width  equal  to  its  length  and  half  more  than  its  height;  jaws  equal; 
vent  a  little  nearer  snout  than  insertion  of  caudal ;  second  dorsal  twice 
as  long  as  first,  separated  from  it  by  a  space  less  than  a  line;  anal  be- 
ginning opposite  sixth  ray  of  dorsal;  caudal  6  in  total  length.  Under 
surface  silvery  gray,  minutely  dotted ;  on  the  sides  the  dots  are  mingled 
with  crowded  irregular  blotches  of  dark  brown;  back  and  top  of  head 
nearly  uniform  dark  brown,  few  pale  spots  aiipearing,  L.  4  inches. 
{Eichardson.) 
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Pago  C98.  After  TJranidea  cognata  add: 

1069  ijb).  U.  spilota  Cope. 

Brown  above,  yellowish  below,  everywlicre  densely  panctulate  with 
darker  except  on  the  belly;  dorsals,  caudal,  and  pectorals  barred;  anal 
yellowish;  dorsal  and  base  of  caudal  with  blackish  SfKits;  sides  with 
large  dark  spots,  forming  sometimes  seven  or  fewer  cross-bars.  Body 
rather  elongate.  Eye  4^  in  head,  one-third  greater  than  interorbital 
width.  Head  slightly  contracted  laterally,  not  much  depressed;  oue 
preopercular  spine  (hooked  upward) ;  pectoral  reaching  vent  and  front 
of  second  dorsal,  its  rays  undivided.  Spinous  dorsal  low;  anal  begin- 
ning opposite  fourth  ray  of  spinous  dorsal.  No  trace  of  palatine  teeth. 
Lateral  line  incomplete.  Head  3|;  depth  5.  D.  VIII-17;  A.  13;  V.I, 
4;  P.  15;  B.  G.    L.  3  inches.    Grand  Rapids,  Michigan.     {Cope.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1865,  82.) 

1062  (c).  V.  pollicaris  J.  Al  G. 

Light  olive  above,  blotched  and  spotted  with  black ;  lower  part  of 
sides  and  below  light,  unmarked;  dorsals,  pectorals,  and  caudal  with 
series  of  spots.  Head  much  depressed;  snout  broad  and  flat;  profile 
straight  or  slightly  concave  from  nai>e  to  tip  of  snout;  mouth  small 
anterior ;  maxillary  reaching  vertical  from  front  of  orbit ;  teeth  on 
vomer,  none  on  palatines.  Preopercular  spine  large  and  strong,  spi- 
rally curved  upwards  and  inwards;  a  single  concealed  point  below 
this  on  margin  of  preopercle.  Spinous  dorsal  rather  low,  connected 
with  the  long,  low  second  dorsal  by  membrane;  longest  dorsal  spine 
equalling  length  of  snout;  origin  of  anal  under  third  dorsal  ray;  last 
ray  of  anal  under  sixteenth  of  dorsal;  ventrals  1, 4,  reaching  §  distance 
to  vent;  pectoral  rays  all  simple;  vent  midway  between  tipof  snoat 
and  base  of  caudul.  Lateral  line  continuous  to  base  of  caudal.  No 
prickles.  Head  3f  in  length ;  depth  4^ ;  eye  5J  in  head.  D.  Vn-19; 
A,  13;  P.  17.    Lake  Michigan. 

(Jor.  &  Giib.  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  699.  Instead  of  the  description  of  TJranidea  franklini^  given  fa 
the  text,  insert  the  following : 
1069.  V.  ft-anklini  (Ag.)  Jor. 

Body  rather  short  and  stout;  snout  not  very  obtuse ;  maxillaiy 
reaching  about  to  pupil ;  eye  4  in  head,  twice  the  interorbital  apace; 
preopercular  spine  hook  like,  very  acute;  paired  fins  rather  8hort|tke 
pectorals  not  reaching  vent;  fii-st  dorsal  nearly  aa  high  as  aeeonl; 
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dorsals  contigiioua ;  anal  inserted  nnder  fourth  ray  of  second  dorsal ; 
caudal  6  in  length ;  lateral  line  incomplete ;  vent  nearer  base  of  caudal 
than  tip  of  snout.  Head  2i;  depth  ^.  D.  VlII-l?;  A.  12;  V.  I,  3. 
L.  3  inches.    Lake  Superior.    {Girard,) 

Page  699.  After  Uranideafranklinisidii: 
1069  (&).  U.  formosa  (Grd.)  Jor. 

Body  slender  and  graceful ;  head  small,  depressed  above ;  eyes  mod- 
erate; preopercular  spine  short,  stout,  acut^,  curved  upwards;  a  small 
spine  below  it;  subopercular  spine  well  developed.  Dorsals  well  sepa- 
rated; anal  beginning  under  third  ray  of  soft  dorsal;  pectorals  not 
reaching  to  posterior  margin  of  spinous  dorsal ;  ventrals  not  nearly  to 
vent.  Head  4^.  D.  VIII-16;  A.  11;  V.  I,  3.  L.  3^  inches.  Deep 
water  in  Lake  Ontario.     (Oirard.) 

{Cottua  formoBM  Girard,  Mod.  Cott.  58,  1850.) 

Page  703.  To  the  synonymy  of  Cottus  scorpius  grcenlandicus  add : 

{Cottus  mitchilH  C.  &  V.  iv,  188  :  Coif  us  poronun  C.  «fc  V.  viii,  498 :  Jcanthocottus  ocel- 
latus  U.  R.  Storer,  Boat.  Joam.  Nat.  Hist.  1<50,  27)S :  Coitus  ylacialut  Rich.  Lost  Arctic 
Voyage  Belch,  ii,  349,  1855:  AcanUiocvttus  mucovutt  Ayrea,  Pioc.  Cal.  Ac.  Nat.  Sci. 
1854,  12.) 

Page  712.  A  minute  patch  of  palatine  teeth  is  sometimes  present  in 
I/iocottus  hirundo. 

Page  726.  Instead  of  Brachyopais  read  : 

3§3.— LEPTAGONUS  Gill. 

(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1831,  ^59:  type  Agonua  apinosisHmus  KToyeT=Agonu$ 
decagonu8  BI.  &  Schn.) 

The  species  should  stand  as — 

a.  Lower  jaw  projecting.     {Brachyopns  QiW.) 

1113.  £..  rostratiis  (Tiles.)  J.  <&  G. 

1113*  £••  verrucosus  (Lock.)  J.  &  G 

1114.  £••  xyoscernus  J.  &  G. 

aa.  Lower  jaw  included.    (Lepiagonus.) 

1115.  £••  decag:oniis  (Bl.  &  Schn.)  J.  &,  G. 

The  following  description  of  L.  decagonus  may  be  substituted  for  that 
given  in  the  text : 

Greyish  yellow,  with  2  to  4  large  transverse  brown  spots  ^  tips  of  pec- 
torals and  caudal  blackish ;  a  black  streak  through  eye  across 
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percle.  Body  slender ;  head  rather  low ;  mouth  larg^  sabinferior,  tht 
8nont  projecting  beyond  it;  gill-membranes  free  from  isthmas  {fide  Cot- 
lett  in  lit) ;  five  long  cirri  near  the  angle  of  mouth,  one  of  them  forked ; 
a  forked  cirrus  on  lower  jaw ;  snout  longer  than  the  large  eye ;  the 
longest  cirri  about  as  long  as  snout;  a  pair  of  short  spines  on  snout; 
a  pair  of  knotty  protuberances  above  eye,  and  a  pair  of  larger  ones  on 
frontal  region ;  shields  of  anterior  part  of  back  each  with  a  large  keel 
ending  in  a  spine;  keels  elsewhere  bluntish ;  plat.es  of  breast  tubercle- 
like and  striate ;  4  shields  between  dorsals ;  5  before  first  dorsal ;  17 
before  second;  12  between  ventrals  and  anal.  Pectorals  slightly 
longer  than  head ;  ventrals  moderate,  longest  in  the  males,  the  vent 
close  behind  them.  Head  5;  depth  8.  D.  VI-7 ;  A.  7;  Lat.  1.  40,  the 
number  of  pores  about  24.   L,  9  inches.  Greenland  to  Norway.    ( Colktt,] 

(Collett,  Norsko  Nord-Havs  Exp.  18d0,  44.) 

Page  728.  Agonus  cataphrcictus. 

This  species  should  probably  be  omitted  as  not  occurring  within  oor 
limits,  the  Greenland  references  belonging  to  Leptaganua  decagonus. 

Page  728.  The  genus  Boihragonus  Gill  here  appears  for  the  first 
time,  the  portion  of  Bull.  U.  S.  Nat.  Mus.  XI,  in  which  it  was  to  be 
characterized  having  been  withdrawn  by  the  author. 

Page  733.  Trigla  cticulus  should  doubtless  be  omitted.  It  probably 
has  never  been  taken  on  our  coasts. 

Page  734.  Instead  of  1123,  Prionotus  punctaim  read : 
11 '23.  P.  scitolus  J.  &  G. 

For  the  synonymy  given,  substitute— 

{Priono1u8  puncfatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mu8.  1878,  373,  not  of  C.  Sl  V.; 
Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mu8.  1882,228.) 

Page  734.  After  Prionotus  scituluB  read : 
1  It  3  (&).  P.  punctatus  (Bloch)  C.  &,  Y. 

Olivaceous,  with  some  small  roundish  spots;  dorsal  with  a  dark 
blotch  between  fifth  and  sixth  spines  ]  soft  dorsal  and  6aadal  faiutly 
barred  ;  pectoral  with  two  large  blackish  spots  near  its  middle  above, 
besides  numerous  pale  bars  and  spots.  Body  not  very  slender;  pec- 
torals rather  short,  not  reaching  end  of  soft  dorsal,  slightly  less  than 
half  length  of  body;  free  rays  of  pectoral  slender;  band  of  palatine 
teeth  short,  rather  broad ;  maxillary  2^  in  head,  not  reachiog  eye ; 
preorbital  feebVy  ^enn:at^d^  its  edge  armed  with  two  nther  ainfif 
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spinons  teeth,  hooked  backwards.  Snout  wide,  the  distance  between 
angles  of  mouth  scarcely  less  than  half  head ;  grooves  between  orbits 
behind  not  deep.  Head  3;  depth  4.  D.  X-12;  A.  11;  Lat.  1.  57. 
West  Indies,  said  to  range  northward  to  our  coasts,  but  perhaps  con- 
founded with  palmipes  and  sciiulus  ;  the  specimens  here  described  from 
Havana. 

(Trigla punctata  Bloch,  Ausl.  Fische,  taf.  352;  C.  db  V.  iv,  93;  Giinther  11,  193.) 

Pagp>  738.  Instead  of  Cephalacanihus  spinarella  read : 
1 1 98.  €.  volitans  (L.)  J.  <&  G. 

The  specimen  to  which  Linnseus  gave  the  name  of  '^  OasteroateuH 
spinarella^  was  said  to  have  come  from  India.  It  is  therefore  more 
likely  to  have  been  a  young  specimen  of  the  one  of  the  East  Indian 
species  (perhaps  C  orientalis  G.  &  V.)  than  of  the  Atlantic  species 
volitans. 

Page  740,  After  Careproctus  gelatinosus  add : 
1 1 30  (&).  C.  reinhardi  Kroyer. 

Keddish  gray.  Body  semitransparent,  covered  with  viscid  skin. 
Head  short  and  globular.  Eye  5  to  6  in  head.  Caudal  fin  very  slen- 
der, joined  to  the  dorsal  and  anal ;  mouth  nearly  horizontal ;  lower  jaw 
scarcely  projecting.  Ventral  disk  little  larger  than  eye.  Pectorals 
deeplj'  emarginate,  nearly  as  long  as  head,  reaching  anal ;  the  lower 
rays  exserted,  appearing  as  a  series  of  short  twisted  filaments.  Dis- 
tance from  ventral  disk  to  vent  not  more  than  diameter  of  eye ;  head 
with  conspicuous  mucous  pores.  Head  4^;  depth  5J.  D.  54;  A.  45; 
C.  12;  P.  32.    Greenland  to  Jan  Mayen.    (ColleU.) 

(Liparis  gelatinosus  Reinh.  Oversigt,  &c,  1844,  77,  not  of  PbUm:  lAparis  (Care- 
proctus)  reinhardi  Kroyer,  Naturb.  Tidskr.  i,  252,  1862;  Collett,  Norske  Nord-Havs 
Exped.  IHbO,  57.) 

Page  742,  According  to  Professor  Collett,  Liparis  arcHca  Gill  is  a 
.variety  of  Liparis  Uneataj  distinguished  from  the  latter  by  its  uniform 
coloration  only.  Other  varieties  of  this  species  are  characterized  by 
Collett  (Forh.  Vid.  Selsk.  i,  44,  1879). 

Page  746.  The  genus 

895  (&).— EimiCBOTREIVIirS  GUI. 

is  probably  worthy  of  adoption.    Its  single  species  may  stand 

1144.  E.  splnosus  (Mttller)  GilL 
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Page  749.  After  Oobieaox  strumosus  add: 
1147  (&).  G.  virsatulus  J.  &  G. 

Olivaceous,  with  paler  spots  and  fine  black  dots;  the  whole  body  cov- 
ered with  wavy,  longitudinal  lines  of  a  light  orpnge  color  (fading  in 
spirits);  vertical  fins  dusky,  somewhat  barred;  caudal  tipped  with 
yellowish.  Body  rather  slender;  cheeks  prominent;  mouth  reaching 
front  of  orbit;  lower  jaw  somewhat  included;  teeth  above  in  a  narrow 
band;  four  of  the  outer  somewhat  enlarged;  incisors  of  lower  jaw 
entire;  ventral  disk  a  little  shorter  than  head.  Eyes  small,  4  in  head, 
less'  than  half  the  broad  interorbital  space.  Head  3;  its  width  ^] 
depth  6.    D.  10;  A.  8.    L.  I4  inches.    Pensacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat  Mas.  1882,  293.) 

Page  751.  No.  1149  (b)j  Batrachus  pardus  Goode  &  Bean,  should 
probably  be  considered  a  distinct  species.  It  is  a  deep-water  form,  with 
flabby  skin. 

Page  751.  Instead  of  Porichthys porosissimus  read: 
11  SO.  p.  mari^aritatus  (Rich.)  J.  &  G. 

Omit  from  the  synonymy  Batrachus  porosissimu^  C.  &  V.  (a  species 
from  Surinam,  the  identity  of  which  with  our  species  is  not  proven) 
and  insert  {Batrachus  margaritatas  Richardson,  Voyage  Sulphur.  Fishes, 
67).  P.  margaritatus  appears  to  range  from  Lower  California  to  Van- 
couver's Island. 

Page  752.  After  P.  margaritatus  add: 
1150  (6).  P.  plectrodon  J.  &  G. 

Coloration  essentially  as  in  P.  margaritatus^  but  rather  paler  and 
more  golden;  the  lines  of  pores  and  shining  spots  very  similar.  Pala- 
tines each  with  few  teeth  (4  or  5) ;  1  to  3  of  these  developed  as  very 
strong  canines  (usually  much  larger  than  the  canines  on  vomer),  which 
are  strongly  curved  forwards  and  inwards  (in  P.  margaritatus  the  pala- 
tine teeth  are  more  numerous,  subequal,  small,  mnch  smaller  tlian  ca-  • 
nines  on  vomer).  Head  3|:  depth  5 J.  D.  11-37;  A.  34;  V.  I,  2.  L.8 
inches.    South  Carolina  to  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Maa.  1832,  291.) 

Page  757.  After  Chasmodes  quadrifasoiatus  add: 
1154  (h).  €.  saburree  J.  &  G. 

Male  deep  olive,  with  dark  cross-shades;  numeroiis  pale  spotBilifha 
sides  which  form  vmAxxMrn^  Ivues  converging  baokwaidsj  datk  rtilf 
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downward  and  forward  from  eye;  top  of  head  and  upper  part  of  dorsal 
fin  nsuaHy  with  fine  black  spots;  spinous  dorsal  with  a  median  orange 
longitudinal  band;  other  fins  mostly  dusky  olive.  Female  with  about  8 
blackish  cross-bands  extending  on  the  dorsal  fin;  the  body  everywhere 
with  pale  spots;  fins  all  sharply  barred  with  blackish  and  olive.  Body 
deeper  than  in  C  hosquianus;  the  head  shorter,  blunter,  and  the  mouth 
notably  smaller;  maxillary  not  reaching  posterior  margin  of  eye,  its 
length  2^  in  head;  teeth  occupying  about  half  of  lower  jaw;  height 
of  gill-slit  3§  in  head,  its  lower  edge  opposite  third  ray  of  pectoral.  A 
minute  cirrus,  shorter  than  pupil  above  e^ch  eye  and  each  nostril. 
Dorsal  continuous,  with  slender  rays,  the  last  one  joined  to  the  caudal. 
First  two  rays  of  anal  short,  thick  and  fleshy  in  the  males.  Head  3f ; 
depth  3.    D.  XII,  17 ;  A.  II,  18.    L.  4  inches.    Pensacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Miis.  1882,  298.) 

.    Page  757.  Instead  of  1155,  Isesthes  gentilis  read : 
1155.  I»  silberti  Jordan. 

From  the  description  on  page  757,  erase  the  phrases  '<  a  blue  spot  on 
the  dorsal  in  front;  males  with  golden  stripes  on  lower  parts  of  head," 
and  insert  ^'  no  sharp  markings  in  either  sex."  This  species  is  known 
from  Santa  Barbara  and  San  Diego.  It  may  be  readily  distinguished 
from  L  gentilis  by  its  stiff  spines  and  multifid  orbital  tentacles,  as  well 
as  by  the  color. 

Instead  of  the  synonomy,  on  page  758,  substitute : 

(Jordan,  Proc.  U.  8.  Nat.  Mus.  1882,  349.) 

Page  758.  After  Isesthes  gilberti  add : 
1 155  (&).  I.  gentilis  (Grd.)  J.  &  G. 

Brown;  males  with  the  whole  body  closely  mottled  and  blotched 
with  darker  brown,  the  light  ground  color  forming  reticulations  around 
darker  spots ;  dark  spots  close-set  on  head ;  lower  part  of  side  of 
head  behind  mouth  with  two  sharply  defined  parallel  vertical  pale  bars 
(said  to  be  yellow  in  life) ;  back  with  about  6  dusky  cross-shades ;  a 
bluish  spot  on  spinous  dorsal  in  front.  Female  with  the  spots  on  body 
duller,  the  bands  on  head  obsolete,  and  the  spot  on  front  of  spinous 
dorsal  jet  black  and  conspicuous ;  fins  all  mottled.  Body  rather  ro- 
bust, the  head  very  bluntly  rounded  in  profile.  Orbital  tentoele  simple^ 
in  the  male  one-third  length  of  head,  in  the  female  much  smaller;  gill- 
opening  not  extending  downward  to  lower  edge  of  pectorals.  Dorsal 
fiu  continuous,  its  spines  low  and  flexible.    Caudal  free  from  dorsaV  ^^^ 
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anal.    Head  3§;  depth  4.    D.  XIII,  17;  A.  19;  L.  4  inches.    Monterey 
to  Cape  San  Lucas. 

{Blennius  gentilia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  BUt^mitu  femmii 
Giinthcr,  iii,  217:  Blennius  gentilis  Steind.  Ichth.  Beitr.  v,  150,  1876;  Jordan,  Proc 
U.  S.  Nat.  Mu8. 1882,  350;  not  Iseathea  gentilis  of  the  present  work,  page  757,  which  ia 
laesthea  gilberti,) 

Page  758.  After  Isesthes  punctatus  add : 
1 196  (6).  I.  hentzi  (Le  S.)  J.  <&  G. 

Light  bluish-ash,  mixed  with  mfous,  with  numerous  irregular  black 
and  rufous  spots ;  dorsal  black,  with  whitish  spots ;  soft  dorsal  with  5 
dark  bands ;  ventrals  blackish,  with  pale  bands ;  caudal  with  3  or  4 
dark  bands.  Body  little  elongate ;  snout  very  short,  but  not  vertically 
truncate;  eyes  above  angle  of  mouth,  placed  high;  gill-slit  extending 
from  level  of  base  of  pectoral  fins  to  height  of  eye ;  teeth  equal ;  dorsal 
slightly  depressed  in' the  middle ;  pectorals  large ;  a  short  cirrus  above 
each  eye  and  a  smaller  one  over  each  nostril.  Depth  3^  (in  total).  D. 
XI,  14;  A.  16.    Charleston  Harbor,  South  Carolina.    {Le  Sueur.) 

(BUnniua  hentz  Le  Sueor,  Jonm.  Acad.  Nat.  Sci.  Phila.  iv,  363,  1825.) 

1 1 56  (o).  I.  ionthas  J.  &  G. 

Clear  olive-green  with  traces  of  darker  bars,  everywhere  densely 
freckled  with  small  round  blackish  spots,  smaller  than  the  pupil,  these 
very  small  on  sides  of  heaxl ;  a  golden  area  behind  eye,  followed  by  a 
blackish  crescent ;  two  dark  bars  separated  by  a  yellowish  area  below 
eye ;  fins  all  olive-green.  Botty  rather  deep.  Head  short,  but  less  blnnt 
than  in  I,  punctatu4i.  Mouth  small,  the  maxillary  scarcely  reacbiof 
eye;  teeth  siibequal;  orbital  cirrus  low,  scarcely  longer  than  nasal 
ciiTus,  which  is  about  as  long  as  pupil.  Gill  slit  half  head,  its  lower 
edge  just  below  middle  of  pectoral.  Dorsal  continuous,  its  spines  tow 
and  not  very  stiff;  its  soft  rays  free  from  caudal.  Head  4;  depA 
3|.    D.  XII,  14;  A.  16.    Pensacola  Bay. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  299.) 

1156  {d),  I.  scrutator  J.  <&  G. 

Deep  olive-green,  nearly  uniform;  a  golden  blotch  behind  q^ Al- 
lowed by  a  dark  crescent ;  two  dark  bars  separated  by  a  yellowidi  am 
below  eye;  fins  plain  dusky  greenish.  Body  rather  deep,  compreaMd; 
head  short,  very  blunt;  mouth  very  small;  teeth  sabeqnal;  <nbilal 
cirri  very  long,  reaehing  front  of  dorsal,  about  half  length  of  head; 
gill-slit  2i  in  head,  its  lower  edge  just  below  middle  (rf  poetaaL 
Dorsal  scarceVy  Q^mOkXgmvit^^ltA  spines  stiff;  the  soft  rays  sUghHy  jatel 
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to  caudal;  pectoral  as  long  as  head.     Head  ^;  depth  3f.    D.  XII, 
14;  A.  18.    2Soiith  Carolina  to  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  3C0.) 

Page  759.  After  Blennius  fucorum  add: 
1 150  (6).  B.  stearnsi  J.  &  G. 

Light  greenish  olive,  with  irregular  dark  bars  extending  on  the  fins; 
skin  finely-  punctate;  spinous  dorsal  and  anal  dusky.  Body  compara- 
tively elongate,  compressed;  snout  short  and  blunt;  the  profile  mod- 
erately decurved  ;  mouth  large,  oblique,  the  jaws  equal,  the  maxillary 
reaching  slightly  beyond  middle  of  orbit,  2 J  in  head;  teeth  |-J;  both 
jaws  with  strong  curved  canines  posteriorly;  eye  moderate,  equal  to 
snout,  4^  in  head ;  supraorbital  tentacle  forked  near  the  base,  as  longiis 
snout  and  orbit;  no  nuchal  filament;  gill-membranes  nearly  free  from 
isthmus,  forming  a  broad  fold  across  it.  Dorsal  high,  continuous,  its 
spines  subequal,  very  slender,  the  highest  half  head ;  caudal  distinct,  1^ 
in  hend ;  ventrala  not  quite  reaching  vent.  Head  3  J ;  depth  4§.  D.  XI, 
18 ;  A.  II,  21.    Pensacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882,  300.) 

1159  (r).  B*  favosus  Goode  &.  Bean. 

Brownish,  finely  reticulated;  a  series  of  bluish  blotches  on  sides; 
front  and  sides  of  head  and  base  of  i)ectoral  with  a  very  distinct  honej- 
comb-like  net- work  of  blue  lines  around  hexagonal  interspaces;  top  of 
head  with  small  oblong  blue  spots ;  a  black  ocellated  spot  between 
first  and  second  spines  of  dorsal ;  anal  with  oblique  blue  streaks.  Body 
elongate,  compressed;  anterior  profile  moderately  decurved.  Mouth 
lai'ge,  the  maxillary  reaching  posterior  border  of  orbit;  each  jaw  with 
curved  posterior  canines.  Supraocular  cirrus  very  long  and  slender, 
trifid  to  the  base,  the  main  branch  nearly  as  long  as  head ;  no  nuchal 
cirrus.  Gill-membranes  forming  a  rather  narrow  fold  across  isthmus. 
Dorsal  low,  continuous,  the  spines  very  slender  and  fiexible;  the  last 
soft  ray  slightly  joined  to  caudal.  Head  3jJ;  depth  4J.  D.  XII,  18;  A. 
II,  20.     Garden  Key,  Florida. 

(Goodo  ^k  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  416.) 

1159  (d),  B.  asterlas  Goode  &  Bean. 

Olivaceous,  with  about  6  dark  cross  bars,  which  extend  otf  the  dorsal 
fin ;  anal  and  posterior  half  of  body  with  numerous  round,  whitish, 
8t<illate  spots,  probably  blue  in  life ;  bluish  streaks  from  eye  across  the 
cheeks;  fins  vaguely  marked.    Body  moderately  elongate,  compress^^- 
Bull.  Nat.  Mus.  No.  16 61 
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tlie  head  very  blunt  and  deep,  almost  as  deep  as  long ;  its  anterior  pro- 
Hie  straight  and  nearly  vertical.  Mouth  moderate,  the  maxillary  reach- 
ing past  front  of  eye,  3  in  head ;  lower  jaw  with  2  short,  stoutish,  poste- 
rior canines^  upper  jaw  without  canines.  Supraocular  cirri  small, 
fringed,  about  as  long  as  pupil.  Kape  with  a  longitudinal  dermal  credit 
reaching  to  front  of  dorsal,  provided  with  a  series  of  about  20  filament^ 
the  longest  about  as  long  as  the  eye.  Gill-membranes  forming  a  broad 
fold  across  the  isthmus.  Dorsal  rather  low,  nearly  continuous,  begin- 
ning on  the  nape  in  front  of  the  preopercle;  spines  all  slender  and 
flexible,  the  longest  f  length  of  head.  Caudal  free  from  dorsal  and 
anal.    Head  4 ;  depth  4.    D.  XI,  16 ;  A.  19.    Garden  Key,  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  416.) 

Page  703.  In  Clinus  evideSj  as  in  Heterostichus  rostratuSy  the  ianer 
edge  of  the  shoulder-girdle  is  armed  with  an  upturned,  spine-like  hook, 
not  found  in  any  other  of  our  species.  This  character  seems  to  exist 
in  typical  species  of  Clinus^  and  in  Cristiceps,  but  not  in  Labro9omu9  or 
Cremnobatcs, 

Page  704.  After  Cremnobates  integripinnis  add : 

aa.  Dorsal  fins  separate,  the  anterior  highest. 
1100  (6).  €.  marmoratus  Steindachner. 

Golden  brown,  marbled  with  grayish  brown ;  two  faint  brown  crow- 
bands  on  head;  six  on  bodj^,  the  latter  extending  on  dorsal  and  anal; 
lower  side  of  head,  pectorals,  ventrals,  and  caudal  with  numerous  narrow 
dark  cross-bands;  dorsal  with  two  small  sky-blue  ocellated  spots,  sur- 
lounded  by  black  in  the  two  posterior  dark  cross-bands.  Body  com- 
paratively deep,  compressed,  the  back  somewhat  arched;  head  pointed: 
mouth  large,  the  maxillary  extending  to  behind  the  eye,  more  than 
half  length  of  head;  opercle  with  a  sharp  spine;  jaws  equal;  teeth 
pointed,  in  narrow  bands,  the  outer  larger;  vomerine  teeth  in  one  row; 
supraocular  tentacle  small,  about  as  large  as  nuchal  tentacle;  no  nasal 
tentacle.  Pectoral  a  little  shorter  than  head.  Dorsals  separate,  tbf 
second  spine  of  first  dorsal  §  length  of  head,  higher  than  second  donalf 
the  spines  of  which  are  about  half  head.  Head  4f ;  depth  4}.  D* 
III-XXVI,  1;  A.  II,'  20;  Lat.  1.  38.  L.  2|  inches.  (fiMjidaelkiier.) 
Florida  Keys  {Bean)  to  Cuba. 

(Steindachner,  Ichth.  Beitr.  v,  174,  pL  xii,  f.  6,  1876.) 

Page  774.  No.  1181  should  stand  as 
i  I8i«  €•  vio\aeeu%  Gid.,  instead  of  "  (Ayrea)  Gfd.* 
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Page  793.  Alter  Ophidium  holhrooki  (which  will  probably  bo  foand  to 
be  identical  with  O.josephi)  add: 
1221  (&).  O.  irracllsi  Poey. 

Pale  olive  (fins  without  dark  edging!).  Head  small,  not  very  blunt; 
snout  4§  in  head ;  eye  3J ;  mouth  oblique,  the  maxillary  2  in  head,  reach- 
ing to  posterior  border  of  pupil;  teeth  small,  in  narrow  bands,  few  on 
vomer  and  i)alatines;  head  naked;  snout  without  spine;  gill-rakers 
r«ither  long  and  strong,  4  below  angle  of  arch ;  opercle  without  spine ; 
occiput  nearly  midway  between  origin  of  dorsal  and  front  of  eye.  Air- 
bladder  long  and  slender,  tapering  backwards.  Head  4§;  depth  7. 
Cuba  to  West  Florida. 

(TPoey,  Memorias  Cuba,  ii,  455,  1860;  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mu8. 1882,  301.) 

Page  794.  After  Ophidium  profundorum  add : 

433  (&).— OENTPTERUS  Philippi. 

(Philippi,  Wiegniann's  Archiv.  1857,  268:  type  Genypterua  nigricans  PhUippi  =  Coiiflfer 
chihnsus  Guicbenot.) 

As  here  understood,  this  genus  diflTers  from  Ophidium  chiefly  in  the 
presence  of  a  sharp  spine  on  the  opeicle;  most  of  the  species  have  some 
of  the  palatine  teeth  enlarged.    (/'€vw<;,  chin ;  izrepov^  fin.) 

a.  Palatiue  teeth  small. 

1923  (5).  O.  omostlgrma  J.  &  G. 

Light  olive,  mottled  with  darker ;  fins  with  broad  black  edging ;  a 
large  round,  intensely  black  spot  at  the  shoulder,  rather  larger  than 
pupil ;  upper  half  of  eye  black.  Body  rather  short,  tapering  rapidly 
backward  from  the  occiput;  snout  blunt;  mouth  horizontal;  lower  jaw 
included;  maxillary  not  quite  reaching  posterior  border  of  orbit,  IJ  in 
head;  teeth  in  jaws  in  broad  bands;  teeth  on  vomer  and  palatines  quite 
small;  eye  much  longer  than  snout,  3  in  head;  opercle  ending  in  a 
strong  spine ;  gill-rakers  very  small,  4  below  angle  of  arch.  Ventrals 
half  length  of  head ;  scales  minute,  imbedded,  irregularly  arranged ;  no 
evident  pseudobranchiae.  Air-bladder  short,  thick,  with  a  large  pos- 
terior foramen.  Head  4J;  depth  6.  L.  3^  inches.  Deep  water  off  Pen- 
sacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882,  301.) 

Page  796.  For  Halias  Ayres  read  Brosmophycis  Gill.  The  former 
name  is  said  to  be  preoccupied. 
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Page  810: 

Family  120  (fe).— CHIASMODONTID^. 

We  are  indebted  to  Professor  Gill  for  the  following  note  on  the  re- 
lationships of  Chiaamodon: 

"  The  genus  Chiasmodon  has  no  affinity  with  the  Gadidce^  but  is  nearly 
related  to  some  forms  included  by  Dr.  Giinther  in  the  heterogeneoas 
group  designated  as  the  family  TrachinidcB.  It  should  apparently  be 
isolated  as  the  type  of  a  peculiar  family,  which  may  be  provisi(mally 
detined  as  follows : 

^^  Acanthopterygians  with  a  short  first  dorsal  of  slender  spines;  a 
long  second  dorsal  and  anal;  vent rals  normal  (1, 5)  and  thoracic;  mouth 
very  deeply  cleft ;  upper  jaw  not  protractile,  covered  by  an  integumeot 
in  common  with  the  snout  anteriorly;  the  oi)ercular  apparatus  very  ob- 
lique and  reduced. 

''This  family  is  perhaps  as  nearly  allied  to  the  ChxBnichthyidfg  as  to 
any  other."    (Gill  MSS.) 

Page  816.  Instead  of  Citharichthys  aramaca  read : 

1256.  €•  pSBtttlttS  (Goode  &  Bean)  J.  <&  G. . 

Instead  of  the  synonymy  in  the  text  read: 

{ITemirkomhua  pcBtulu8  Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mus.  Phila.  1882,414.) 

The  known  specimens  are  from  Pensacola,  Florida. 

After  Citharichthys p(ctultt8  add: 
1256  (ft).  C.  occllattts  (Poey)  J.  &  G.     ' 

Light  brownish ;  head,  body,  and  fins  everywhere  finely  mottled  and 
blotched  with  whitish  and  dusky.  Body  moderately  elongate.  Month 
small,  very  oblique,  the  maxillary  extending  to  opposite  middle  of  eye, 
its  length  2^  in  head.  Teeth  rather  small,  unequal,  some  of  the  upper 
almost  canine  like,  in  two  rows  above  and  one  below;  eyo  4  in  head; 
interorbital  area  rather  broad,  concave,  its  width  §  length  of  eye.  Dorsal 
rather  low,  its  anterior  rays  beginning  on  right  (blind)  side.  Candil 
rounded,  its  length  -}  head;  left  pectoral  filamentous^  nearly  as  long  as 
head.  Ventrals  short,  the  left  ventral  on  abdominal  ridge.  Lateral 
line  without  curve.  Accessory  scales  greatly  developed  (as  in  the 
genus  Plataphrysy  which  this  species  much  resembles).  Head  3|  j  deptk 
2^.    D.  88;  A.  70;  Lat.  1.  about  60  (pores  of  blind  side). 

« 

{Hippoglosms  ocellatus  Poey»  Mem.  Cuba,  ii,  314, 1860:  ITemMoMdit  oecU&im  Fnif 
»Syn.  Pise.  Cub.  407  \\  HemirKombus  aramaoa  Giinther^  iy,422.} 
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Pa^  817.  After  Cithari^hthys  sordidus  add: 
1257  (6).  €.  stiffmaeus  J.  &  G. 

Olivaceous,  the  scales  darker  edged;  fins  dusky;  all  the  vertical  fins 
with  a  small  round  inky  spot  near  the  middle  of  each  seventh  to  tenth 
ray.  Body  rather  deep,  strongly  compressed;  caudal  peduncle  short 
and  deep ;  mouth  moderate,  the  maxillary  2^  in  head,  reaching  past 
front  of  pupil;  teeth  very  slender,  rather  long,  uniserial,  about  ^^  on 
each  side.  Eyes  large,  separated  by  a  sharp,  scalelcss  ridge ;  gill-rakers 
moderate.  Fins  moderate ;  caudal  about  as  long  as  head ;  i>ectoral  1  f  in 
Ijcad.  Head  3|;  depth  2^.  D.  87;  A.  68-,  Lat.  1.  54  (pores).  Santa 
Barbara,  California. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat,  Mas.  1882.) 

Page  841.  After  MonoUne  sessilicauda  add : 

463  (6).— B^OSTOniA  Bean. 
(BeuD,  Proc.  U.  S.  Nat.  Mus.  1882,413:  type  Baiost&ma  brachialis  Bean.) 

This  genus  is  distinguished  from  Achirus  by  the  presence  of  a  pecto- 
ral tin  on  the  eyed  side.  From  the  European  genus  Monochir  it  differs 
in  having  the  right  ventral  connate  with  the  anal,  {ftatoc;^  small;  (rrofia^ 
mouth.) 

129§  (b).  B.  brachlale  Bean. 

Grayish,  with  5  or  6  faint  dark  vertical  lines,  and  with  a  few  scattered 
white  spots,  the  largest  nearly  as  large  as  eye;  blind  side  whitish. 
Pectoral  of  right  side  present,  of  several  rays,  f  length  of  head;  right 
ventral  of  5  rays,  continuous  with  anal.  Scales  of  nape,  chin,  and  breast, 
much  enlarged  and  spinulose.  Interorbital  width  half  eye.  Caudal  as 
long  as  head.  Head  more  than  3;  depth  nearly  half  of  total  length. 
D.  47 ;  A.  35.    South  Florida.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas,  1882,  413.) 

Page  845.  The  type  of  Pterophrynaides  is  Lophixis  histrio  Linn.,  not 
Chironectes  bougainvillii  as  stated  in  the  text. 

Page  853.  After  Osiraeium  trigomtm  add : 

1316  ib).  O.  triqnetrani  L. 

Dusky,  closely  covered  with  round  dark  spots.  Body  three-angled, 
the  angles  rather  sharp.  No  spines  anywhere.  Carapace  closed  be- 
hind dorsal.  Snout  somewhat  concave  in  profile.  Supraocular  ridges 
prominent,  the  space  between  them  concave.  Head  4;  depth  2^^.  D. 
10;  A.  10;  Lat.  1.  0.    West  Indies,  north  to  Pensacola, 

{Otlracion  tnqucttr  L.  Syst.  Nat.;  Glint  her,  viii,  256.) 


farther  ajwrt,  and  more  distinctly  stellate,  tliaii  in  T. 
opposite  frout  of  dorsal  ami  vent;  less  than  40  in  a  s 
dorsal.  Dorsal  rather  larger  than  in  T.  turgidun.  I>. !: 
to  Texas;  very  ahiindaut.  IVrliiips  a  variety  of  T,  t 
far  readily  distinguishable. 
(Guode  &  Beon,  Pn-i;.  U.  S.  Nut  Mua.  lKH2,.lia.) 

Page  803.  Instead  o{ Diodon  novemniaeulatus  read: 
I8J6.  D.  lilurosnB  Sliuw. 

(Sbaw,  General  Zuiilojfy,  t,  pt.  2,  4.Ki,  V^i;  after  Lnci^pMc.) 

Page  804.  After  ChiJomyctcnts  ymmetriem  miSiii: 
■  337(c).  c.  TelirDlatu«(L.)<-iiIir. 

Body  atid  fins  mostly  covered  with  small  roand  blai 
blaek  bloteli  before  and  around  doi'sal ;  auotlier  on  ear. 
opening  and  pectoral.  Si)iMes  sbort,  compressed,  the  i 
ninch  longer  than  the  other  roots  except  anteriorly;  8) 
well  developed.  Head  2j;  depth  llj.  D.  12 j  A.  IS 
north  to  Florida  Reefs. 

{Diodon  nticalatm  L.  Sjsl.  Kat. ;  GUntbor,  viii,3130 

Page  865.  After  Mola  rotunda  add : 

4ST.— BANZANIA  Nardo. 
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very  short,  its  base  straigbt,  slightly  oblique.    Size  much  less  than 
that  of  Mola  rotunda.    Pelagic;  occasional  off  our  Atlantic  coast. 

{Tcti'odon  truficafus  Retz.  Vet.  Ak.  Nya  HandL  vi,  2,  116:  Orthagoriscus  oblanguB 
Bloch  &  Schn.  1801,  511:  Orih4igoriscus  truncatua  Giiother,  viii,  319.) 

Page  6: 

Family  BDELLOSTOMATID^. 

The  genera  Heptatrema  and  Polistotrema  may  be  recognized  as  con- 
stituting a  family  {Bdellostomidce  Gill)  distinct  from  Myxinidcs. 

Page  12.  We  are  indebted  to  Professor  Gill  for  the  following  outline 
of  a  proposed  subdivision  of  the  Squ^lL 

The  existing  l^quali  appear  to  be  naturally  divisible  into  four  subor- 
ders, which  differ,  so  far  at  least  as  the  tlrst  three  are  concerned,  in 
many  important  respects.    They  may  be  briefly  diagnosed  as  follows: 

I.  OPISTHARTHRI  OR  CYCLOSPONDYLI. 

Squali  witli  tho  palato-qnadrate  apparatus  articulated  or  connected  'with  the  post- 
orbital  processes  of  the  skull;  the  mouth  Inferior;  branchial  apertures  in  increased 
iiuiaber  (G  or  7) ;  only  one  dorsal  fin.  The  Noiidanidw  alone  exhibit  these  peculiarities 
in  the  existing  fauna. 

II.  PROARTHRI  OR  ACRODONTA. 

Squali  with  the  palato-quadrate  apparatus  articulated  by  an  extensive  surface  with 
tho  preorbital  region  of  tho  skull ;  tho  mouth  subtcrminal  and  the  forehead  declivous. 
The  Heterodontidcu  are  the  only  living  representatives. 

III.  ANARTHRI  OR  GALEI. 

Squali  with  tho  palato-quadrate  apparatus  not  articulated  with  the  skull;  the  den- 
tigerous  portions  moderately  developed ;  the  mouth  inferior.  All  the  living  sharks 
except  the  SqitatinidaSf  Heterodoniidai,  and  Xotidanido!  belong  to  this  suborder. 

IV.  RHIN^. 

Squali  with  the  palato-quadrate  apparatus  not  articulated  with  the  skull;  the  den- 
ti;;crou8  portion  advanced  forwards;  the  mouth  tenninal;  and  the  pectorals  with  en- 
larged anterior  basal  lobes  which  are  separated  by  notch-like  spaces  from  the  branchial 
region.     The  family  of  Squatinidw  is  the  only  existing  family  of  this  suborder. 

Page  22,  etc.  The  following  brief  "key"  will  perhaps  facilitate  the 
identification  of  the  species  of  Carchanas,  which  are  at  present  known 
from  our  Atlantic  coast:  •. 

rt.  First  dorsal  far  behind  pectoral.    {Carcharias) Glaucus 

aa.  First  dorsal  close  behind  pectoral. 
b.   Upper  teeth  oblique,  deeply  notched  on  outer  margin.     (Platypodon  Gill.) 

Obscurcs.. 
bb.  Upper  teeth  triangular,  suberect,  scarcely  notched  on  outer  margin.    {Eulamia 
Gill.) 
0.  Snout  moderate,  its  length,  from  mouth,  about  equal  to  breadth  of  month. 

CCERULEUa- 

00.  Snout  very  short,  its  length  much  less  than  breadth  of  month Plattodo^ 
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Page  156.  Professor  Hay  (Proc.  U.  S.  Nat.  Mus,  1882)  distinguishes 
Hyhognathus  argyritis  from  the  less  commou  H.  nuchalis  by  the  follow- 
ing characters: 

a.  Eye  small,  shorter  thau  snout;  month  small,  horizontal,  the  lower  jaw  short  and 
included;  suborbitals  broad,  the  anterior  suborbital  twice  as  long  as  wide;  intes- 
tinal canal  7  to  10  times  length  of  body Nuchaus. 

aa.  Eye  large,  longer  than  snout;  mouth  small,  oblique,  the  jaws  equal;  suborbitak 
very  narrow,  the  anterior  thrice  as  long  as  broad;  intestinal  canal  4^  to  7^  tinin 
length  of  body ABGTBiTfs. 

Page  160.  After  Hyborhynchus  auperdlioms  add: 

80  (i).-TlR0D03r  Hay. 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1882:  type  Urodon  amnigenusH&y,) 

Pharyngeal  teeth  2,  4-4,  2,  compressed,  not  hooked,  and  with  a  broad 
grinding  surface;  lower  pharnygeal  bones  broad,  shai'ply  caned. 
Otherwise  as  in  Hyhognathus.    (rzipu*^  to  wear  away;  o\Jot»<r,  tooth.) 

194  (5).  T.  amnii^eiius  Hay. 

Yellowish  green,  silvery  below;  upper  parts  dotted  with  .black;  these 
dots  forming  posteriorly  a  dark  streak  along  lateral  line,  and  one  aloo^ 
each  side  of  anal;  fins  pale.  Form  and  appearance  of  Hybognathu» 
argyritis.  Jaws  thin,  the  lower  slightly  included;  mouth  small,  rather 
oblique,  the  maxillary  not  reaching  front  of  eye;  eye  3  in  head,  equal  to 
snout.  Lateral  line  decurved,  complete.  Dorsal  inserted  slightly  before 
ventrals,  a  little  nearer  base  of  caudal  than  snont;  anal  small.  Head  3^; 
D.  8;  A.  7;  scales  5-38-3.  Teeth  2,  4-4,  2,  formed  as  in  Hyhognatkut. 
Intestinal  canal  3 J  times  length  of  bod^-.  L.  1 J  inches.  Pearl  Rivei, 
Mississippi.     {Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1882.) 

Page  261.  Under  Elops  saurus  the  gular  plate  is  about  3  times  as 
long  as  broad. 

Page  296.  In  Hyphalonedrvs  chalybeitis  the  .interorbital  width  is  wt- 
fourth  the  eye,  not  "4  times." 

Page  297.  Coregomis  couesi  is  identical  with  Coregonua  %riU%ammiAj 
and  may  be  suppressed. 

Page  318.  Salvelintis  naresi  seems  to  be  indistinguishable  firom  Stiff- 
lim<8  oquassa.    It  may  therefore  be  erased. 
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Page  356.  Gymnothorax  Bloch  &  Schneider,  is  properly  a  synonym  of 
Murcena.  The  oldest  tenable  name  for  the  subgenus,  called  in  the  text 
^^  Gymnothorax^^  seems  to  be  Sidera*  Kaup. 

Page  358  (899).  The  type  of  the  genus  Ophichthys  Ahl  is,  according 
to  Poey,  Murcena  anmilata  Ahl,  which  is  a  species  of  PisodontophUt. 
Genus  170  must  therefore  stand  as  Murcenopsis  Le  Sueur,  and  170  (b)  as 
Ophichthys  Ahl. 

Page  362.  Instead  of  Conger  read: 

174.— I.EPTOCEPHAI.US  Gmelin. 

The  two  species  may  stand  as  588,  L.  conger  (L.)  J.  &  G.  and  588  (6), 
L,  caudicula  (Beau)  J.  &  G. 

Page  406.  We  are  indebted  to  Mr.  Joseph  Swain  for  the  following 
key  to  the  species  of  Menidia : 

a.  Scales  more  or  less  laciniate;  soft  dorsal  and  anal  scaly. 
b.  Anal  rays  I,  14  to  I,  18;   D.  V-I,  7;   Lat.  1.  48;  dark  points  on  scales  of  back, 

forming  about  5  distinct  streaks Vagrans. 

66.  Anal  rays  I,  19  to  I,  21 ;  D.  IV-I,  7  or  8 ;  Lat.  1.  50 Laciniata. 

aa.  Scales  entire;  soft  dorsal  and  anal  naked. 

c.  Anal  fin  rather  short.,  its  rays  I,  15  to  I,  18;  depth  abont  5  in  length. 

d.  "Dorsal  rays  V-I,  11" Beryllina. 

dd.  Dorsal  rays  IV-I,  8  or  I,  9. 
e.  Scales  rather  small ;   Lat.  1.  47 ;  origin  of  spinous  dorsal  midway  between 

front  of  eye,  and  base  of  caudal  above Auuens. 

€€,  Scales  large;  Lat.  1.  38;  origin  of  spinous  dorsal  midway  between  tip  of 

snout  and  upper  base  of  caudal PENiNSULiG 

oc.  Anal  fin  rather  long,  its  rays  |,  22  to  I,  25. 

/.  Body  rather  deep,  compressed,  its  depth  5  in  length;    head  4|^;  teeth 

rather  strong Bosci. 

ff.  Body  elongate,  its  depth  6  in  length ;  head  5 Notata. 

Page  413.  The  species  of  Polynemus  have  three  anal  spines. 
Page  416.  After  Echeneis  naucrates  add: 

906  (6).--PHTHlBl€HTH¥S  Gill. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1802,  239:  type  Echeneis  lineata  Menzies.) 

Dorsal  laminae  only  10;  palatines  with  sharp  teeth;  otherwise  as  in 
Echeneis  proper.    (fOs\p^  a  louse;  t/^y<;,  a  fish.) 

657  (&).  P.  lineatns  (Menzies)  GiU. 

Disk  twice  as  long  as  broad,  its  length  4 J  in  body;  lower  jaw  very 
narrow,  much  projecting.    Head  5  in  length.    Body  blackish,  with  two 

•Kanp,  Apodes,  1856,  70:  type  Murana  pfeifferi  Bleeker  =^  M urcena  plcta  Ahl.  (Latva. 
siduSf  a  star,  from  the  stellate  spot«  in  the  typical  speciea.) 
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wbitieh  lateral  bands;  all  the  fins  white-ma 
Tropical  seas,  north  to  South  Carolina. 

(Eclieiieu  lintata  Mensles,  Trans.  Lion,  Soc.  Lond.  i, 
phrosfin,  fSja  Handl.  1791,  317;  Eeheneit  lineala  Otlntbc 
tphsranarin  Poey,  Hem.  Cuba,  ii,  254,  2&S.) 

Page  433.  The  identification  of  the  species 
tated  by  the  followJog  key,  which  may  be  sn 
given  in  the  text: 

0.  Rays  of  soft  dorsal  I,  S3  b>  I,  27;  teeth  subeqnal,  ot 

b.  ShouKler-girdle  below  with  a  fleshy  projection, 

furrow ;  body  elongate ;  depth  3^  in  leu 

bb.  8hoaIdeT-girdl«  withoat  pocaliar  appendage. 
e.  Maxillary  broad;  dorsal  and  nnal  nsnully  more 
falcate ;  head  large,  more  than  }-  length 
d.  Scutes  40  to  50.     (Ponitracliu  Gill.) 

e.  Pectoral  little  loDger  than  head;  depth  3  ii 

eg.  Pectoral  conaiderably  longer  tlian  bead;  d 

dd.  Scntes  (developed)  abont  30.    (Caraitgoide$  1 

f.  Length  of  pectoral  equal  to  depth  of  t»o<^ 

//.  Length  of  pectoral  less  than  depth  of 

(Yonngofcaiir} 

00.  Maxillary  very  narrow  ;  dorsal  and  anal  scarce! 
not  one-fonrth  length  of  body;  lateral  Ii 

about  50.     (CaTangop*  Gill; 

aa.  Rays  of  aott  dorsal  I,  20  to  I,  22;   body  deep;  t< 

■ometimes  forming  feeble  canines;  scat 

g.  Breast  entirely  scaly;  opercular  spot  v 

gg.  Breast  naked,  except  a  amall  median 

Page  443.  No.  699  should  be— 

699.  T.  fflaucUB  (Bloch)  C.  &.  V. 

(C/uBfadrtN^faucuiBlocta,  Ichtb.  vi,  76,  pi. 210.) 

Page  489.  MteT  Ammocrypta  pellueida  add 
TOa  (6)  A.  Tivax  Hay. 

Pellucid;  sides  with  10  dusky  blotches,  mc 
similar  blotches  along  back;  top  of  bead  i 
dots.  Form  of  A .  pellucida.  Maxillaries  reai 
rather  weak;  eye  3J  in  head,  equal  to  snout; 
Body  covered  with  small,  strongly  ctenoid 
immediately  before  and  behind  bases  of  paii 

'Scomber  cryaoa  Mitcbill,  Trans.  Lit.  &  Phil  Soc, 
girr(«»  C.  &  V. 

t  =  CarangH*  Oirord.  The  proper  type  of  Caranx  U 
bcr  hippos  L.  The  word  Caranx  (CarangNs)  ia  •  core 
Acaraana. 


ADDENDA — 86.   SEREANID^ — ^TRISOTROPIS.  971 

dorsals  about  eqnal,  their  longest  rays  half  head,  about  equal  to  the  in. 
terspaee  between  them.  Anal  short  and  high,  half  higher  than  long, 
its  base  not  quite  half  head,  its  spine  weak;  pectorals  and  ventrals 
reaching  a  point  midway  between  base  of  pectorals  and  anal.  Head  4; 
depth  7.  D.  XI-10 ;  A.  1, 9 ;  scales  6-65-10.  L.  !§  inches.  Pearl  River, 
Mississippi.    (Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1832.) 

Page  490.  After  loa  vitrea  add: 
764  (5).  1.  vliTilts  Hay. 

Pellucid,  with  about  10  quadrate  dark  blotches  along  the  back  and 
as  many  along  lateral  line,  the  last  4  or  5  of  these  largest;  a  small  dis- 
tinct black  spot  at  base  of  caudal;  head  dusky  above,  its  sides  plain. 
Body  slender,  the  caudal  peduncle  deep  and  compressed,  twice  as  long 
as  deep.  Head  long,  i)ointed;  mouth  large,  the  jaws  equal,  the  maxil- 
laries  reaching  front  of  pupil;  teeth  recurved ;  opercular  spine  well  de- 
veloped. Head  naked ;  eye  large,  3  in  head,  longer  than  snout.  Por- 
sal  iius  similar,  longer  than  high;  anal  longer  than  high,  somewhat 
smaller  than  second  dorsal,  its  spines  slender,  half  as  long  as  soft  rays. 
Posterior  portion  of  body  densely  scaled;  anterior  portion  .apparently 
with  a  few  scales  above  lateral  line,  none  below;  lateral  line  not  de- 
veloped on  the  last  5  or  6  scales.  Head  33;  depth  6.  D.  X — 12;  A.  II, 
10;  Lat.  1.  about  60.    L.  1^  inches.    Pearl  River,  Mississippi.    (Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1882.) 

Page  494.  Vaillantia  chlorosoma  is  identical  with  V.  camura. 

Page  544.  Instead  of  Priacanthus  macrophthalmus  read: 
85§.  P.  arenatns  C.  <&  V. 

(Cav.  &  Val.  iii,  101, 1829.  The  origioal  Anthias  macrophthalmus  Bloch.is  a  different 
Bpecies. ) 

Page  549.  Lutjanus  hlackfordi^  the  Eed  Snapper,  seems  to  be  identi- 
cal with  L.  campechianus.    It  ranges  southward  to  Aspinwall. 

Pages  534,  553.  The  Perca  formosa  of  Linn,  is  the  Serranua  fasdcu- 
laris  of  C.  &  V.,  and  not  the  Diabasis  formosus  of  the  text.  The  former 
should,  therefore,  stand  as  Serranus  formoma  (L.)  J.  &  G.  and  the  latter 
as  jyiabasis plumieri*  (Lac.)  J.  &  G. 

Page  538  (918).  The  description  of  Trisotropis  brunneuSj  on  page  538, 
should  be  canceled,  the  species  not  being  known  from  our  coast.    To 

*  Labru$  plumieri  Lac6pMe,  Hist.  Nat.  PoIbs.  ill,  480, 1802. 
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the  description  of  our  species,  T.  tifomuis  G.  &  B.,  on  pajjfe  91S,  a<M 
Head  3;  depth  4;  Lat.  1.  abont  140.     Body  rather  slender,  coinpR*!>jje<l. 
Scales  smooth,  with  many  accessory  scales. 

Page  557.  The  second  interspinal  bone  of  the  anal  is  enlarged  an<l  |xii 
shaped  in  the  species  of  Stenotomiis  and  Calamun,     It  is  normal,  and  not 
pen-shaped,  in  the  typical  species  of  the  groni)s  called  Pagrm^  Sporv^ 
{Chrysophrya)^  FagellvSy  as  well  as  in  IHjjJodus^  ArchosatfjuH^  and  Ijag<nhn\. 

Page  557  (020).  Our  snggestion,  on  page  020,  that  Argyropx  Sw. 
should  be  substituted  for  Stenofomus,  is  premature.  The  species  called 
Argyrops  (spinifer^  ehrenhergi^  auriga)  bear  a  strong  reserablauce  to 
Stcnotomiiis  caprinuSy  and  according  to  Steiudachner  (Beitr.  zur  Keniitn. 
Fische  Afrika's,  ii,  3,  4,  1882)  their  anterior  teeth  are  somewhat  com 
pressed.  Professor  Doderlein  has,  however,  published  (Gioru.  Scicuz. 
Kat.  Ecou.  Palermo,  xiv,  1870)  photographs  of  the  dentition  of  Pngrvi^ 
ehrenhergi  C.  &  V.,  from  which  it  appears  that  these  teeth  are  n^ally 
robust  canines  and  not  incisors.  Dr.  H.  E.  Sauvage,  who  has  kindly 
examined  the  specimens  of  ''Pagrus  spinifcr''-  in  the  Paris  Museum, 
has  lately-  informed  us  that  the  dentition  of  this  species  is  esst»iitially 
that  of  Sparus  pagruSy  and  different  from  that  of  Stenotomus. 

Page  550.  The  description  in  the  text  of  BiploduH  caudimacuJa  was 
drawn  from  young  specimens  of  J>.  holhroold^  which  may,  however,  prove 
to  be  scarcely  distinct  from  the  true  caudimaciila  of  Cuba. 

Page  560.  Instead  of  PimelcpternH  read: 

269.— CYPlIOSirS  Lacdp^de. 

{KijphoHUfi  Lac.  Hist.  Nat.  Poiss.  iii,  115,  1802:  type  Kyphosua  bigibbwi  Lac.  xi;<po?, 
gibbous.) 

887.  C.  bosqui  (Lac.)  J.  &  G. 

Page  630.  Instead  of  Phxlypmis  read: 

339.-OOB10]fIORirS  Lac<5pMe. 

(Lac<Spt5tlo,  Hist.  Nat.  Poiss.  ii,  589,  1800:  type  Gohiomoru^dormitor  hac,  =i  Plat^ph- 
alus  dormitatorBL  &  Sclin.  IHOl:  Gobius ;  ojuopo^f  adjoining.  Gobiomorwdif 
Lac.  is  not  a  synonym  of  Eleotris.) 

Page  SS2.  Instead  of  ParaUchthys  ophryas  read: 
1265.  P.  ocellaris  (Dek.)  J.  &  G. 
Cape  Cod  to  Florida;  generally  common. 

{PhUcam  oceVaris  Dekay,  Now  York  Fauna,  Fishes,  1842,  300:  pBcndorhamhui  ocellarii 
GUuthcr,  iv,  r.iO.) 
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Page  426.  The  dorsals  in  Scomberomorus  concolor  are  contiguous,  as 
in  S.  maculattis. 

Page  438.  Under  No.  692,  for  "Akerly^  read  "Mitchill.'' 

Page  447.  Instead  of  OUgoplites  occidentalis  read,  707.  0.  saurus  (Bl. 
&  Schn.)  J.  &  G.  (=  Scomber  saurus  Bl.  &  Schn.  32).  The  original  Gas- 
terosteus  occidentalis  L.  (Syst.  Nat.  Ed.  X)  is  not  this  fish,  and  is  uniden- 
tifiable. 

Page  519.  Poecilichthys  butlerianus  is  identical  with  P.  barratti. 

Page  534.  Instead  of  Serranus  trifurcus  read,  837.  8.  philadelphicus 
(L.)  J.  &  G.  {  =  Perca  philadelphica  L.  S^'st.  Nat.  Ed.  X). 

Page  539  (918).  Nos.  847  and  850  (c)  should  apparently  stand  as  Epi- 
nephelus  impetiginosus  (MuUer  &  Troschel)  Poey,  and  as  UpinepJtelus 
apua  (Bloch)  Goode  &  Bean,  respectively.  The  prior  names  punctatuSj 
atlanticus,  and  guttatus  are  of  very  doubtful  application. 

Page  553  (924).  Instead  of  I>iabasis  chrysapterus  read,  873.  D.  aurolin- 
eatus  (C.  &  V.)  J.  &  G.  The  original  Perca  chrysoptera  L.  is  some  other 
fish,  probably  unidentifiable. 

Page  603  (936).  No.  946  (P.  radiatus  of  the  text)  should  stand  as 
Platyglossus  cyanostigma  (C.  &  V.)  Gthr.,  while  No.  947  {bivittatus) 
should  be  P.  radiatm  (L.)  J.  &  G.  The  latter  species  is  the  original 
Sparus  radiatus  L. 

Page  605.  Instead  of  Xyrichthys  vermiculatus  read,  951.  X.  lineatus 
(Gmel.)  J.  &  G.  {Coryphwna  lineata  Gmelin,  Syst  Nat.  1195).  No.  952. 
X.  lineatus  C.  &  V.  should  be  omitted,  as  not  found  on  our  coasts. 

Page  616.  Under  Pomacanthus  arcuatus  read: 

D.  X,  29;  65  scales  between  scapula  and  caudal;  85  to  90  in  a  series 
above  lateral  line. 

Page  690.  The  "Northern  variety"  of  Icelus  notospilotus  seems  to  be 
a  distinct  species — Lfenestralis  Jor.  &  Gilb.  It  has  a  small  pore  behind 
fourth  gill. 

Page  916.  The  generic  name  Brachyrhinus  is  preoccupied.  For  it 
may  be  substituted: 

273  (b).  PARANTHIAS  Guich^not. 
(Guick^not,  Aun.  Soo.  Linu.  Maine-et-Loire,  x,  1868:  type  Serranus  furo{fer  C.  &  "^  -^ 
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Page  945.  To  tbe  account  of  Goblus  encceamns  add: 
Head  4;  depth  oj.     D.  VI-11;  A.  12;  Lat.  I.  37. 

Page  104.  Instead  of  Amiuriis  catus  read,  98.  .1.  nebulosua  i  Le  S.  Gi!l. 
Tbe  Silurti^  catu^  L.  ia  not  this  fish,  and  is  not  identifiable. 

Page  358  (899,  969).  Tbe  proper  type  of  the  genus  Ophklithys  Ahl 
{De  Murcona  et  Ophkhtho  1789)  is  Munvna  oplds  L.  Tbe  name  Ophiehtloj* 
should  therefore  be  used  as  on  page  358,  for  the  species  with  sliarp 
teeth.  Those  with  granuhir  teeth  (Pisodontophis  Kau]))  sliould  in- 
called  Oplmurus  (Lacei)ede,  ii,  195,  1800:  type  0.  ophui  Lac,  nee  L . 
Our  species  snould  stand  as,  584  (/>).  Ophisuru^  acumlnatm  (Grono\v 
J.  &G. 

Page  440.  The  caudal  peduncle  in  ^'Selane^  stiipimm  is  armed  as  in 
Caranxj  but  more  feebly. 

Page  442.  Instead  of  Trachynotus  ovatus  read,  697.  T.  rhoinhoUhs 
(Bloch)  C.  &  V.  (=  CJuBtodon  rhomhoides  Blocb,  Ichthyol.  pi.  2in».i 
The  true  T.  ovatus,  from  the  East  Indies,  is  thought  by  Ltitken  to  bt 
specifically  difl'erent. 

Page  532  •  No.  835  may  stand  as  Poh/prion  cernium  Yal.  Ephieph- 
elu8  oxygeneioH  is  said  to  be  a  species  of  Oligorns. 

Page  736.  Instead  of  Prionotus  evolans  read,  1126,  P.  sarritor  Jor.  & 
Gilb.;  and  instead  of  subsp,  lineatus  read,  1126  (6).  P.  tttrigatm  C.  &  V. 
Triglu  evolans  L.  is  not  identifiable,  and  Trigla  lineata  Mitchill  was  an 
erroneous  identification  of  T.  lineata  Bloch. 


*Tlio  corrections  suggested  on  this  page  and  the  preceding  have  not  been  intro- 
duced into  the  table  of  contents. 
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